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HOW TO USE ENERGY RESEARCH ABSTRACTS 


e@ ABSTRACTS IN ENERGY RESEARCH 


Abstract 


Abstract 


ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typical 
technical journal article are illustrated below. 


Report number Date of publication Contract number 


Availability Author(s) Corporate 


Lab., NM Giga May 1981. Contract W-7405-ENG-36. 82p. 
NTIS, PC AO5S/MF AO1. Order Number DE81023986. 

A nucleonic analysis of the Engineering Test Facility 
neutral-beam-injector-duct and vacuum-pumping-duct shields has 
been made using a hybrid Monte Carlo/discrete-ordinates 
method. This method used Monte Carlo to determine internal 
and external boundary surface sources for subsequent discrete- 
ordinates calculations of the neutron and gamma-ray transport 
through the shields. Confidence was provided in both the hybrid 
method and the results obtained through a comparison with 
three-dimensional Monte Carlo results. 


Journal citation Date of publication 


Author(s) 


24033 Semj-empiricalyprediction of bubble diamgter in gas 
fluidized bed. ‘Bar-Cohen, A.; Glicksman, L.R.; H¥ghes, R.W. 


(Ben GurionpUniv. of the Negev, Beer Sheva, Isr). Jeternational 
Journal of Multiphase Flow; 7: No. 1, 101-113(Feb 1981). 
Theoretical expressions for bubble diameter in both small 
and large particle fluidized beds are derived by the application of 
two phase theory and gas flow continuity. Comparison with 
experimental data suggests that the numerical and analytical 
solution of these expressions, combined with empirical bubble 


frequency relations, can provide an accurate prediction of 
bubble size and its parametric trends. 25 refs. 


@ INDEXES TO ENERGY RESEARCH 


ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction that 
details the organization of the index and the principles 
by which it was compiled. The reader is referred to these 
introductions for information not found in the index 
examples that follow. 


© Corporate Author Index 


Technical report literature is indexed using the name 
of the organization or institution responsible for the 
issuance of the report. 


24582 (LA-—8830-MS) Nucleonic analysis of the ETF neu- 
tral-beam-injector-duct and vacuum-pumping-duct — shields. 
Urban, W.T.; Seed, T.J.; Dudziak, D.J. (Los Alamos Scientific 
Lab., NM (USA)). May 1981. Contract W-7405-ENG-36. 82p. 
NTIS, PC A0S/MF AO1. Order Number DE81023986. 


is indexed as: 


Los Alamos Scientific Lab., NM (USA) 
Nucleonic analysis of the ETF neutral-beam-injector-duct and 
vacuum-pumping-duct shields, 6:24582 (LA—8830-MS) 


®@ Personal Author Index 


Each author’s name is indexed in the form appearing 
on the document abstracted, with the exception that 
given names are reduced to initials: 


Bar-Cohen, A., Semi-empirical prediction 
gas fluidized beds, 7:24033 

Dudziak, D.J., See Urban, W.T., 6:24582 

Glicksman, L.R., See Bar-Cohen, A., 7:24033 

Hughes, RW., See Bar-Cohen, A., 7:24033 

Seed, T.J., . ban, W.T., 6:24582 

Urban, W.T., Nucleonic analysis of the ETF neutral-beam-injec- 
tor-duct and vac -pumping-duct shields, 6:24582 (LA— 
8830-MS) 


of bubble diameter in 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles or informative phrases, 
or both, specific to these entries are arranged alpha- 
betically under the entries. 


TOKAMAK ETF 
Neutral Atom Beam Injection 
Nucleonic analysis of the ETF neutral-beam-injector-duct 
and vacuum-pumping-duct shields, 6:24582 (LA- 
8830-MS) 
Neutron Transport 
Nucleonic analysis of the ETF neutral-beam-injector-duct 
and vacuum-pumping-duct shields, 6:24582 (LA- 
8830-MS) 


@ Contract Number Index 


DOE technical literature is indexed using contract 
numbers under which the literature was produced. This 
index contains the contract number with corresponding 
abstract and report numbers. 


W-7405-ENG-36 Los Alamos National Lab., NM (USA) 


6:24582 LA-—8830-MS 


© Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents and 
conference papers are indexed here as a matter of 
convenience. When a report is supplied under an Order 
Number, that number is included in the availability 
statement. An Order Number-Report Number Correla- 
tion is included for convenience. 


LA- 


8830-MS 6:24582 NTIS, PC AOS/MF A0O1. 
Order Number 
DE81023986, Distribu- 


tion Category STD-20d 
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SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of 
bibliographic information entered into DOE’s computerized bibliographic information system. 
The six-digit category numbers are utilized as if they were three pairs of two-digit numbers, the 
first two pairs being used to arrange the abstract content of Energy Research Abstracts. The 
following listing includes the totality of the 40 first-level and 294 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming 
available during a semimonthly period, some subject categories may not be represented in every 
issue. The complete subject category scheme with scope notes is available as DOE/TIC-4584-R4 


from NTIS for $7.00. 
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Processing 

By-Products 

Properties 

Waste Management 
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Reserves and Exploration 
Mining 

Transport and Handling 
Combustion 

Marketing and Economics 
Health and Safety 
Regulations 


PETROLEUM 

Reserves 

Geology and Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 

Environmental Aspects 

Policy, Legislation, and 
Regulation 

Transport, Pipelines, and Handling 

Properties 

Storage 

Combustion 


NATURAL GAS 

Reserves 

Geology and Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 

Environmental Effects 

Artificial Stimulation, Plowshare, 
etc. 

Policy, Legislation, and 
Regulation 

Transport, Pipelines, and Handling 

Properties 

Combustion 

Storage 


OIL SHALES AND TAR 
SANDS 


Reserves and Exploration 

Site Geology and Hydrology 

Drilling, Fracturing, and Mining 

Oil Production, Recovery, and 
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Marketing and Economics 

Waste Research and Management 
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NUCLEAR FUELS 
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Fuels Production and Properties 
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Marketing and Economics 
Waste Management 
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Health and Safety 
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FUSION FUELS 
Sources 
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Health and Safety 
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Marketing and Economics 
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Industrial and Commercial Use 
By-?roducts 
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Environmental Aspects 


OTHER SYNTHETIC AND 
NATURAL FUELS 


Hydrocarbon Fuels 

Alcohol Fuels 

Inorganic Hydrogen Compound 
Fuels 

Solid Waste Fuels 

Liquid Waste Fuels 

Gaseous Waste Fuels 


HYDRO ENERGY 
Resources and Availability 
Site Geology and Meteorology 
Plant Design and Operation 
Regulations and Licensing 
Economics and Management 
Environmental Aspects 

Power Conversion Systems 


SOLAR ENERGY 

Resources and Availability 

Economics 

Environmental, Legal, and 
Institutional Aspects 

Solar Energy Conversion 

Photovoltaic Power Plants 

Solar Thermal Power Plants 

Ocean Thermal Gradient Power 
Plants 

Solar Radiation Utilization 

Solar Collectors and Concentrators 

Heat Storage 


GEOTHERMAL ENERGY 

Resource Status and Assessment 

Geology, Hydrology, and 
Geothermal Systems 

Geothermal Exploration and 
Exploration Technology 

Legal and Institutional Aspects 





GEOTHERMAL ENERGY 
(CONT.) 


Economic and Financial Aspects 

Environmental Aspects and Waste 
Disposal 

By-Products 

Geothermal Power Plants 

Geothermal Engineering 

Direct Energy Utilization 

Geothermal Data and Theory 


TIDAL POWER 
Regulations 

Economics 
Environmental Aspects 
Tidal Power Plants 
Wave Energy Converters 


WIND ENERGY 
Availability (Climatology) 
Regulations 

Economics 
Environmental Aspects 
Wind Energy Engineering 


ELECTRIC POWER 
ENGINEERING 


Power Plants and Power 
Generation 

Environmental Aspects 

Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

Power Reactors, Non-Breeding, 
Graphite Moderated 

Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

Regulation and Licensing 

Economics 

Process Heat Reactors 


NUCLEAR REACTOR 


TECHNOLOGY 

Theory and Calculation 

Components and Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, and Experimental 
Reactors 

Plutonium and Isotope Production 
Reactors 

Propulsion Reactors 

Reactor Safety 


ENERGY STORAGE 
Magnetic 

Compressed Gas 
Pumped Hydro 
Capacitor Banks 
Flywheels 

Thermal 

Liquefied Gas 

Chemical 

Batteries 


ENERGY PLANNING AND 


POLICY 

Energy Analysis and Modeling 

Economics and Sociology 

Environment, Health, and Safety 

Natural Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 

Waste Heat Utilization 

Conservation 

Supply, Demand, and Forecasting 

Policy, Legislation, and Regulatio: 

Fossil Fuels ; 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


ENERGY CONVERSION 
MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 

Fuel Cells 

Electromechanical Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 

Buildings 

Transportation 

Industry and Agriculture 

Municipalities and Community 
Systems 

Education and Public Relations 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Composite Materials 

Polymers and Plastics 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic and Physical Chemistry 

Organic Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion Chemistry 


ENGINEERING 

General Engineering 
Facilities and Equipment 
Lasers 

Heat Transfer and Fluid Flow 
Materials Testing 


vi 


ENGINEERING (CONT.) 

Safety Engineering 

Vacuum Engineering 

Electronic Circuits and Devices 

Waste Processing Plants and 
Equipment 

Combustion Systems 

Underground Engineering 

Marine Engineering 

Pollution Control Equipment 

Power Cycles 


PARTICLE ACCELERATORS 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and Ion Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 

Radiation Instrumentation 

Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 

Miscellaneous Instruments 

Well Logging Instrumentation 


EXPLOSIONS AND 
EXPLOSIVES 


Chemical 
Nuclear 
Explosion Detection 


ENVIRONMENTAL 
SCIENCES, ATMOSPHERIC 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL-SOCIAL 


ASPECTS OF ENERGY 
TECHNOLOGIES 


Social and Economic Studies 
Assessment of Energy Technologies 
Environmental Impact Statements 





BIOMEDICAL SCIENCES, 


BASIC STUDIES 
Behavioral Biology 
Biochemistry 
Cytology 

Genetics 

Metabolism 

Medicine 
Microbiology 
Morphology 
Pathology 
Physiological Systems 
Public Health 
Agriculture and I‘ood Technology 


BIOMEDICAL SCIENCES, 


APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicity 

Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 


GEOSCIENCES 

Geology and Hydrology 

Geophysics 

Mineralogy, Petrology, and Rock 
Mechanics 

Geochemistry 

Oceanography 


PHYSICS RESEARCH 

Astrophysics and Cosmology 

Atmospheric Physics 

Atomic, Molecular, and Chemical 
Physics 

Fluid Physics 

High Energy Physics 


PHYSICS RESEARCH (CONT.) 
Nuclear Physics 
Radiation and Shielding Physics 
Medical ‘Physics 
Solid State Physics 
Theoretical Physics 
Mathematical Physics 
Communication, Education, 

History, and Philosophy 


FUSION ENERGY 
Plasma Research 
Fusion Power Plant Technology 


GENERAL AND 
MISCELLANEOUS 


01 Management 

02 Mathematics and Computers 
03 Information Handling 

04 Law 

05 Civilian Defense 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 


CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 





SUBJECT CONTENTS (ALPHABETICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of 
bibliographic information entered into DOE’s computerized bibliographic information system. 
The six-digit category numbers are utilized as if they were three pairs of two-digit numbers, the 
first two pairs being used to arrange the abstract content of Energy Research Abstracts. The 
following listing includes the totality of the 40 first-level and 294 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming 
available during a semimonthly period, some subject categories may not be represented in every 
issue. The complete subject category scheme with scope notes is available as DOE/TIC-4584-R4 


from NTIS for $7.00. 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


Alternative Fuels 
Electric-Powered Systems 
Emission Control 

External Combustion Engines 
Flywheel Propulsion 

Hybrid Systems 

Internal Combustion Engines 
Vehicle Design Factors 


BIOMEDICAL SCIENCES, 


APPLIED STUDIES 

Chemicals Metabolism and 
Toxicity 

Other Environmental Pollutant 
Effects 

Radiation Effects 

Thermal Effects 


BIOMEDICAL SCIENCES, 


BASIC STUDIES 
Agriculture and Food Technology 
Behavioral Biology 
Biochemistry 
Cytology 

Genetics 

Medicine 

Metabolism 
Microbiology 
Morphology 
Pathology 
Physiological Systems 
Public Health 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Combustion Chemistry 

Electrochemistry 

Inorganic and Physical Chemistry 

Organic Chemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 


COAL AND COAL 


PRODUCTS 
By-Products 

Combustion 
Environmental Aspects 
Health and Safety 
Marketing and Economics 
Mining 

Processing 

Properties 

Regulations 

Reserves and Exploration 
Transport and Handling 
Waste Management 


ELECTRIC POWER 
ENGINEERING 


Environmental Aspects 

Power Plants and Power 
Generation 

Power Transmission and 
Distribution 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 

Buildings 

Education and Public Relations 

Industry and Agriculture 

Municipalities and Community 
Systems 

Transportation 


ENERGY CONVERSION 
EHD Generators 
Electromechanical Converters 
Fuel Cells 

MHD Generators 

Thermionic Converters 
Thermoelectric Generators 


ENERGY PLANNING AND 
POLICY 


Conservation 
Consumption and Utilization 


viii 


Economics and Sociology 

Electric Power 

Energy Analysis and Modeling 

Environment, Health, and Safety 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Natural Resources 

Nuclear Energy 

Policy, Legislation, and Regulation 

Research, Development, 
Demonstration, and 
Commercialization 

Supply, Demand, and Forecasting 

Transport and Storage 

Unconventional Sources and 
Power Generation 

Waste Heat Utilization 


ENERGY STORAGE 
Batteries 

Capacitor Banks 
Chemical 

Compressed Gas 
Flywheels 

Liquefied Gas 

Magnetic 

Pumped Hydro 

Thermal 


ENGINEERING 

Combustion Systems 

Electronic Circuits and Devices 

Facilities and Equipment 

General Engineering 

Heat Transfer and Fluid Flow 

Lasers 

Marine Engineering 

Materials Testing 

Pollution Control Equipment 

Power Cycles 

Safety Engineering 

Underground Engineering 

Vacuum Engineering 

Waste Processing Plants and 
Equipment 





ENVIRONMENTAL 
SCIENCES, AQUATIC 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Regulations 

Site Resource and Use Studies 

Thermal Effluents Monitoring 
and Transport 


ENVIRONMENTAL 


SCIENCES, ATMOSPHERIC 

Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Regulations 

Site Resource and Use Studies 

Thermal Effluents Monitoring 
and Transport 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Regulations 

Site Resource and Use Studies 

Thermal Effluents Monitoring 
and Transport 


ENVIRONMENTAL-—SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 


Assessment of Energy Technologies 
Environmental Impact Statements 
Social and Economic Studies 


EXPLOSIONS AND 
EXPLOSIVES 


Chemical 
Explosion Detection 
Nuclear 


FUSION ENERGY 
Fusion Power Plant Technology 
Plasma Research 


FUSION FUELS 
By-Products 
Environmental Aspects 
Health and Safety 
Processing 

Properties 

Regulations and Policy 
Sources 

Transport and Storage 
Waste Management 


GENERAL AND 


MISCELLANEOUS 
Civilian Defense 
Information Handling 

Law 

Management 

Mathematics and Computers 


GEOSCIENCES 

Geochemistry 

Geology and Hydrology 

Geophysics 

Mineralogy, Petrology, and Rock 
Mechanics 

Oceanography 


GEOTHERMAL ENERGY 

By-Products 

Direct Energy Utilization 

Economic and Financial Aspects 

Environmental Aspects and Waste 
Disposal 

Geology, Hydrology, and 
Geothermal Systems 

Geothermal Data and Theory 

Geothermal Engineering 

Geothermal Exploration and 
Exploration Technology 

Geothermal Power Plants 

Legal and Institutional Aspects 

Resource Status and Assessment 


HEALTH AND SAFETY 
HYDRO ENERGY 


Economics and Management 
Environmental Aspects 

Plant Design and Operation 
Power Conversion Systems 
Regulations and Licensing 
Resources and Availability 
Site Geology and Meteorology 


HYDROGEN 

By-Products 

Environmental Aspects 
Industrial and Commercial Use 
Marketing and Economics 
Production 

Properties 

Safety 

Storage 

Transport 


INSTRUMENTATION 

Miscellaneous Instruments 

Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 

Radiation Instrumentation 

Well Logging Instrumentation 


ISOTOPE AND RADIATION 
SOURCE TECHNOLOGY 


Isotopic Power Supplies 
Physical Isotope Separation 
Radiation Sources 


MATERIALS 
Ceramics, Cermets, and 
Refractories 
Composite Materials 
Metals and Alloys 
Other Materials 
Polymers and Plastics 


NATURAL GAS 

Artificial Stimulation, Plowshare, 
etc. 

Combustion 

Drilling, Production, and 
Processing 

Environmental Effects 


ix 


Geology and Exploration 

Health and Safety 

Marketing and Economics 

Policy, Legislation, and 
Regulation 

Products and By-Products 

Properties 

Reserves 

Storage 

Transport, Pipelines, and Handling 

Waste Management 


NUCLEAR FUELS 
By-Products 

Enrichment 
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REFER ALSO TO CITATION(S) 50629 


48977 (DOE/SF/10538—T13) Update on specified Euro- 
pean R and D efforts. (Galaxy, Inc., Washington, DC 
(USA)). Oct 1980. Contract AC03-79SF10538. 79p. NTIS, 
PC A05/MF AO1. Order Number DE82008004. 

Portions of document are illegible. 

Information was collected for DOE on various European re- 
search programs of interest: Shell-Koppers coal gasification demon- 
stration plant, fluidized-bed combustion pilot plant, a boiler super 
heat system, energy conservation on ships, waste heat utilization 
from large diesel engines and nuclear power plants and uranium en- 
richment plants, coal-water slurries with additive (CARBOGEL), 
electrostatic precipitators, radial inflow turbines, carbonization, heat 
pumps, heat exchangers, gas turbines, and research on heat resisting 
alloys and corrosion protection of these alloys. A number of orga- 
nizations expressed a desire for creation of a formal interchange 
with DOE on specific subjects of mutual interest (one organization 
is unhappy about furnishing information to DOE). (LTN) 
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REFER ALSO TO CITATION(S) 49058, 49062, 49063, 49066, 49066, 49067, 
49068, 49072, 49074, 49076, 49077, 49100, 49103, 49144, 49485, 49486, 49494, 
49495, 49496, 49497, 49498, 50115, 50201, 50658, 50699, 50699, 50842, 50886, 
50920, 50998, 51017, 51397 


48978 (ANL/FE—82-9) Materials technology for coal- 
conversion processes. Progress report, October-December 
1981. Ellingson, W.A. (Argonne National Lab., IL (USA)). 
Feb 1982. Contract W-31-109-ENG-38. 34p. NTIS, PC 
A03/MF AO1. Order Number DE82013713. 

Portions of document are illegible. 

Materials research activities included development work on: 
(1) refractory materials with increased resistance to thermal shock; 
(2) a new test furnace for studies of coal-slag/refractory interac- 
tions; and (3) special ultrasonic transducers for erosion monitoring; 
and studies on the high-temperature gaseous corrosion of metal 
alloys. Work on refractory development concentrated on synthesiz- 
ing MgCr2O,4 by two methods: (1) solution precipitation and poly- 
merization with a subsequent firing to 900°C; and (2) calcining 
MGCOs and Cr2Os3 at 1200°C for 48 h. Checkout of a controlled- 
atmosphere rotating-spindle furnace for the study of corrosion 
mechanisms at the coal-slag/refractory interface was completed, 
and three tests were performed on a 90% AlzOs3-10% Cr2Os refrac- 
tory at 1480°C with a spindle rotation of 100 rpm. Work on devel- 
opment of electromagnetic acoustic transducers (EMATs) for ero- 
sion detection at high temperatures consisted of modification of the 
EMAT and preamplifier to resonate at 1.5 MHz. Studies on high- 
temperature gaseous corrosion focused on corrosion in combustion 
environments. Experimental results obtained on heat-exchanger 
tube materials are used to describe the effects of gas chemistry vari- 
ation on the oxidation/sulfidation behavior of candidate alloys in 
simulated FBC atmospheres. Finally, the role of CaSO, deposits on 
heat-exchanger materials and alkali sulfate deposits on gas turbine 
materials is briefly discussed. 


48979 (CONF-820229—1) Hydraulic modeling of high 
pressure letdown systems for improving valve design criteria. 
Ott, L.J. (Oak Ridge National Lab., TN (USA)). 1982. Con- 
tract W-7405-ENG-26. 28p. NTIS, PC A03/MF AOl1. Order 
Number DE82011514. 

From 4. annual SCIEP-DOE seminar on instrumentation and 


control for fossil energy processes; Clearwater Beach, FL, USA (1 
Feb 1982). 


Portions of document are illegible. 

All coal conversion processes require valves for controlling 
the flow of fluids containing solid particles and other harsh con- 
taminants derived from coal at high temperature and/or high pres- 
sure. Pilot plant experience with coal liquefaction processes has 
shown that the high pressure slurry letdown valves are prone to 
fail. It has been noted that there is no existing scientific procedure 
for accurately sizing letdown valves accepting high pressure/high 
temperature streams comprised of coal particles dissolved in a mix- 
ture of hydrocarbons which undergo changes of state and composi- 
tion as the fluid passes through the valve. As part of the Oak Ridge 
National Laboratory's technical support to large coal liquefaction 
projects, an attempt has been made to develop the methodology for 
characterizing and predicting multi-component, multi-phase, non- 
Newtonian flow behavior within letdown valves and devices and to 
analyze the fluid flow in the entire letdown region of the process. 
An engineering model that can be used in the analysis of multi- 
component, multi-phase, flashing, flow systems has been developed. 
The model incorporates current best estimate techniques for deter- 
mination of fluid physical and thermodynamic properties; and, an 
extensive set of fluid dynamic correlations covering single-, two-, 
and three-phase flow are employed in the model. A preliminary 
versiong of a user oriented computer code utilizing this model has 
been developed. Sample problems ranging from (1) single phase 
multi-component flow to (2) flashing multi-component flow with an 
injected side steam, have been solved via the computer code. 


48980 (CONF-820323—, pp 18-21) Texaco coal gasifica- 
tion effort: an overview. Volk, W.P. (Texaco Inc., White 
Plains, NY). 1982. Gas Processors Association, 1812 First 
Place, Tulsa, OK 74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

A review of Texaco’s ongoing research and commercializa- 
tion of its coal gasification process is presented. The Texaco Coal 
Gasification Process is a second generation process incorporating a 
single stage, slagging, pressurized entrained bed, downflow gasifier 
which utilizes a concentrated slurry of ground coal in water. Some 
advantages over other gasification technologies are: feedstock flexi- 
bility; essentially complete coal conversion; excellent load following 
capability; simple modular design; and minimum environmental 
impact. (ATT) 


48981 (CONF-820610—5) H2S removal from coal gas at 
mid temperature. Kim, B.M.; Kimura, S.G.; Schultz, J.A. 
(General Electric Co., Schenectady, NY (USA). Corporate 
Research and Development Center). 1982. Contract ACO1- 
80ET15288. 35p. NTIS, PC A03/MF AOl1. Order Number 
DE82015161. 

From American Institute of Chemical Engineers’ spring 
meeting; Anaheim, CA, USA (8 Jun 1982). 

In certain coal gasification processes, the capability to scrub 
H2S from coal gas at quench/particulate scrubbing temperatures, 
typically 150°C to 200°C, would substantially reduce gas cleanup 
equipment costs, complexity, and condensate handling require- 
ments. Candidate absorbents have been identified and evaluated. 
This paper discusses those absorbents and their performance under 
realistic operating conditions with simulated coal gas. The benefits 
of mid-temperature H2S scrubbing are summarized as follows: up to 
60% reduction in cleanup system capital cost and components; sub- 
stantially reduced process and controls complexity; opportunity for 
scrubbing of sulfur compounds and NHs in the same location; and 
elimination of the need for condensate handling and recycle, and 
potential emissions resulting from these operations. Based on the re- 
sults obtained thus far and its relative advantages over other proc- 
ess, the direct oxidation process using stable inorganic catalysts ap- 
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pears to be most promising. The process is simple, requires low 
chemicals cost and has potential for simultaneous removal of HS 
and NHs. The process requires further investigation to optimize the 
operating parameters under actual process condition. 


48982 (CONF-820610—6) Performance of a_ coal-gas- 
cleanup process-evaluation facility. Rib, D.M.; Kimura, S.G.; 
Smith, D.P. (General Electric Co., Schenectady, NY 
(USA). Corporate Research and Development Dept.). 9 Jun 
1982. Contract AC21-80ET14928. 23p. NTIS, PC A02/MF 
A01. Order Number DE82015162. 

From American Institute of Chemical Engineers’ spring 
meeting; Anaheim, CA, USA (8 Jun 1982). 

A coal gasification combined cycle process evaluation facili- 
ty has been operated. The gas cleanup process, which contains the 
major functional elements of a commercial low temperature gas 
cleanup process has been evaluated. The critical unit operations, 
which include H2S removal with a Benfield acid gas scrubbing 
system, particulate scrubbing, and condensate reutilization have 
been evaluated. Results indicate that all functional, environmental, 
and gas turbine specifications can be met. 


48983 (CONF-820909—2) Coal rank effects in the SRC 
II process. Wright, C.H. (Pittsburg and Midway Coal 
Mining Co., Shawnee Mission, KS (USA)). 1982. Contract 
AC22-81PC40005. 13p. NTIS, PC A02/MF AOl. Order 
Number DE82012172. 

From American Chemical Society symposium on coal lique- 
faction; Kansas City, MO, USA (1 Sep 1982). 

Western coals and lignites have recently been studied in the 
bench scale continuous reactor at the Merriam Laboratory. This 
allows presentation of comparative results for examples of coals 
from the bituminous, subbituminous, and lignite ranks. The low 
rank coals are usually deficient in iron and need to be catalyzed for 
use. This is done for these examples by addition of iron pyrite. 
Working with the low rank coals introduces several changes in op- 
erating technique and in analytical procedures which are necessary 
for good operation and for good results. Background information is 
given about such changes as a function of feedstock choice. The bi- 
tuminous rank is represented by Powhatan Mine No. 3 coal and by 
Blacksville Mine No. 2 coal. The subbituminous rank is represented 
by Belle Ayr Mine coal. The lignite rank is represented by Texas 
Big Brown and by Indian Head Mine lignites. Yields and product 
compositions are given for these in selected runs. It appears clearly 
established that the wide range of difference covered in these feeds 
is substantially leveled out during conversion to distillate product. 
Minor differences in product composition relate to incomplete he- 
teroatom removal. 


48984 (DOE/ET/10104—31) Solvent-refined-coal (SRC) 
process: SRC-II feedstock screening methods. Interim report 
for the period January 1, 1980-September 30, 1981. Prudich, 
M.E. (Pittsburg and Midway Coal Mining Co., Englewood, 
CO (USA)). Jan 1982. Contract AC05-76ET10104. 82p. 
NTIS, PC A05/MF AO1. Order Number DE82011500. 

Portions of this report are illegible. 

The SRC-II Feedstock Screening Methods project has as its 
objective the development of a reliable method of feedstock screen- 
ing for use in the selection and ranking of coals suitable for use in 
SRC-II processing. A comprehensive data base has been assembled 
which includes 123 SRC-II runs made feeding 37 different coals, 
batches of coals, or mixtures of coals in either the Merriam pilot 
unit or the P-99 PDU. These data were used to formulate correl- 
ative reactivity predictors for the total liquid product (Cs-900°F), 
insoluble organic matter, and organic vacuum bottoms yields. In 
addition, a comparison was made between reactivities as deter- 
mined by runs made on the 1/2-ton/day P-99 PDU and reactivities 
determined by runs made under a subcontract to the Pennsylvania 
State University using a continuous, 500-ml CSTR reactor. 


48985 (DOE/ET/10104—42) Solvent refined coal (SRC) 
process: summary of results from SRC-II runs made on Proc- 
ess Development Unit P-99, runs P99-15 to P99-85. Interim 
report for the period March 1977-June 1981. Mcllvried, 
H.G. (Pittsburg and Midway Coal Mining Co., Englewood, 
CO (USA)). Jan 1982. 258p. NTIS, PC A12/MF AOl. 
Order Number DE82008138. 
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Portions of document are illegible. 

This report presents updated yield data for all the SRC-II 
runs made on Process Development Unit P-99. As work on PDU 
P-99 progressed, modifications and improvements were made to the 
data reduction procedure. The purpose of reworking the data was 
to put the results from all PDU P-99 SRC-II runs on a consistent 
basis. 


48986 (DOE/ET/10104—46-Vol.1) Solvent-refined-coal 
(SRC) process. Volume I. Sections I-IV. Final report. (Pitts- 
burg and Midway Coal Mining Co., Englewood, CO 
(USA)). May 1982. Contract ACO05-76ET10104. 707p. 
NTIS, PC A99/MF A0O1. Order Number DE82013554. 

This report documents the completion of development work 
on the Solvent Refined Coal Process by The Pittsburgh and 
Midway Coal Mining Co. The work was initiated in 1966 under 
Office of Coal Research, US Department of Interior, Contract No. 
14-01-0001-496 and completed under US Department of Energy 
Contract No. DE-AC05-79ET10104. This report discusses work 
leading to the development of the SRC-I and SRC-II processes, 
construction of the Fort Lewis Pilot Plant for the successful devel- 
opment of these processes, and results from the operation of this 
pilot plant. Process design data generated on a 1 ton-per-day Proc- 
ess Development Unit, bench-scale units and through numerous re- 
search projects in support of the design of major demonstration 
plants are also discussed in summary form and fully referenced in 
this report. 


48987 (DOE/ET/10104—46-Vol.2) Solvent-refined-coal 
(SRC) process. Volume II. Sections V-XIV. Final report. 
(Pittsburg and Midway Coal Mining Co., Englewood, CO 
(USA)). May 1982. Contract AC05-76ET10104. 537p. 
NTIS, PC A23/MF AO1. Order Number DE82013555. 

This report documents the completion of development work 
on the Solvent Refined Coal Process by The Pittsburgh and 
Midway Coal Mining Co. The work was initiated in 1966 under 
Office of Coal Research, US Department of Interior, Contract No. 
14-01-0001-496 and completed under US Department of Energy 
Contract No. DE-AC05-79ET10104. This report discusses work 
leading to the development of the SRC-I and SRC-II processes, 
construction of the Fort Lewis Pilot Plant for the successful devel- 
opment of these processes, and results from the operation of this 
pilot plant. Process design data generated on a 1 ton-per-day Proc- 
ess Development Unit, bench-scale units and through numerous re- 
search projects in support of the design of major demonstration 
plants are also discussed in summary form and fully referenced in 
this report. 


48988 (DOE/ET/10104—52) Solvent-refined-coal (SRC) 
process: trace elements. Research and development report No. 
53. Volume III. Pilot plant development work. Part 6. The 
fate of trace elements in the SRC process. Final report. Filby, 
R.H.; Grimm, C.A.; Ekambaram, V.; Hunt, M.L. (Pittsburg 
and Midway Coal Mining Co., Englewood, CO (USA); 
Washington State Univ., Pullman (USA). Nuclear Radiation 
Center). Apr 1982. Contract AC05-76ET10104. 213p. NTIS, 
PC A10/MF AOl1. Order Number DE82013523. 

The initial efforts concentrated on the development of ap- 
propriate analytical procedures for thirty-nine elements. Sensitive 
neutron activation procedures were developed for Ti, V, Ca, Mg, 
Al, Cl, Mn, As, Sb, Se, Hg, Br, Co, Ni, Cr, Fe, Na, Rb, Cs, K, Sc, 
Tb, Eu, Sm, Ce, La, Sr, Ba, Th, Hf, Ta, Ga, Zr, and Cu in feed 
coals, process solvent, SRC solid and liquid products, mineral resi- 
dues, filter cake, by-product solvents, process and effluent waters, 
and by-product sulfur. Atomic absorption spectrophotometric pro- 
cedures were developed for Pb, Cd and Be in various plant-derived 
streams and materials including process and effluent waters. This 
study of the SRC-I process concluded that the bulk of the trace 
elements in the coal feed appear to concentrate in the mineral resi- 
due with two exceptions; bromine and titanium appear to concen- 
trate in the SRC-I solid product. High mercury, selenium and ar- 
senic levels in the process water were effectively reduced by the 
reatment process to essentially natural levels. The treatment and 
dilution process was effective for the removal of other trace ele- 
ments from the process water. Study of the SRC-II process found 
that the vacuum bottoms was the major sink for all trace elements 
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studied with the exception of mercury. Much lower trace element 
concentrations were found in the SRC-II liquid product relative to 
the vacuum bottoms or the feed coal, irrespective of coal type. 
Mercury, and to a lesser degree arsenic, selenium and antimony, ex- 
hibited volatile behavior in the SRC-II process but the degree of 
volatility was strongly dependent on conditions or coal type. Proc- 
ess waters contained higher concentrations of mercury, selenium, 
arsenic and antimony; however, the treated SRC-II effluent waters 
met all appropriate standards including drinking water criteria. 


48989 (DOE/ET/10152—77) H-Coal-pilot-plant startup- 
oil study. (Hydrocarbon Research, Inc., Lawrenceville, NJ 
(USA)). May 1982. Contract AC05-77ET10152. 48p. NTIS, 
PC A03/MF AO1. Order Number DE82015195. 

Portions of document are illegible. 

This bench-unit program simulated the Catlettsburg H-Coal 
Pilot Plant start-up procedure in Run 6, which used catalytic crack- 
er slurry oil, an aromatic petroleum oil. The program was designed 
to explore the reasons for Pilot Plant operational difficulties which 
included reactor product instability, vacuum pumping difficulties 
and unexpected product yields. Startup oil, hydroclone overflow 
and withdrawn catalyst were obtained from the Pilot Plant for use 
in this run with Illinois No. 6 coal. In this run the ratio of startup 
oil/coal was varied in Periods 1-10, from 2 to 0.2, while the ratio of 
recycle oil to coal was increased from 0 to 1.8. Recycle oils gener- 
ated during this run were used as slurry oils in Periods 11 and 12. 
Initially, the C4-975°F total distillate yield was 57.4 W %. As the 
startup oil feed was eliminated later in the run, the C4-974°F yield 
fell to 45.4 W %. Ancillary studies were performed on separator 
bottoms in order to establish their viscosity and settling characteris- 
tics as a function of time. Viscosity measurements were also made 
on bottoms containing 1 to 30 W % 975°F™ distillate. For compari- 
son, viscosities were measured as a function of temperature using 
PDU Run 5 hydroclone overflow samples which were vacuum dis- 
tilled to contain < 33 W % 975°F distillate. The propensity 
toward carbon formation was investigated by a series of Ramsbot- 
tom carbon residue (RCR) measurements on separator bottoms 
which covered the range of startup oil/coal ratios from 2 to 0. Fi- 
nally, microautoclave tests were performed on startup oil and hy- 
droclone overflow oils in order to assess their ability to dissolve 
coal. 


48990 (DOE/ET/10296—195) Molten-salt coal gasifica- 
tion process development unit, Phase 2. Quarterly technical 
progress report No. 5, July-September 1981. (Rockwell Inter- 
national Corp., Canoga Park, CA (USA). Energy Systems 
Group). 20 Oct 1981. Contract AC21-77ET10296. 45p. 
NTIS, PC A03/MF AO1. Order Number DE82006320. 

This represents the fifth quarterly progress report on Phase 2 
of the Molten Salt Coal Gasification Process Development Unit 
(PDU) Program. Phase 1 of this program started in March 1976 
and included the design, construction, and initial operation of the 
PDU. On June 25, 1980, Phase 2 of the program was initiated. It 
covered a 1-year plant operations program utilizing the existing low 
Btu gas PDU and included a series of runs, each additional run pro- 
gressively utilizing more plant hardware and subsystems and oper- 
ating under increasingly severe conditions. Run 9, the last of the 
targeted Phase 2 process development runs with the plant in the 
low Btu gas configuration, was completed in June 1981. Illinois No. 
6 coal was gasified at a rate of approximately 1 TPH while at a 
gasifier pressure of 20 atm. Additionally, the gasifier was operated 
with an ash content in the melt at the design concentration of 20 
percent. Clean gas with heating values, as predicted, was produced. 
Evaluations of Run 9 data were performed and system parametric 
evaluations were made. In September, this program was extended 
to December 31, 1981, and the scope was increased to include the 
development of a preliminary design to convert the plant to 
medium Btu gas production. Phase 2 detailed test data evaluations 
are continuing for inclusion in the final report and work has been 
initiated on the development of plant upgrading modifications. 


48991 (DOE/ET/10296—196) Molten salt coal gasifica- 
tion process development unit. Phase 2. Final report. Kohl, 
A.L.; Slater, M.H. (Rockwell International Corp., Canoga 
Park, CA (USA). Energy Systems Group). Apr 1982. Con- 
tract AC21-77ET10296. 253p. (ESG-DOE—13386). NTIS, 
PC A12/MF AOl1. Order Number DE82014544. 
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This report summarizes Phase 2 of the Molten Salt Coal Ga- 
sification program. In this process, coal is gasified by contacting it 
with air in a turbulent pool of molten sodium carbonate at a nomi- 
nal temperature of 1800°F. Sulfur and ash are retained in the melt, 
and a small stream is continuously removed from the gasifier for 
removal of sulfur, disposal of the ash, and regeneration of sodium 
carbonate. The process can handle a wide variety of feed materials, 
including highly caking coals, and produces an environmentally 
clean gas, relatively free of sulfur, tars, heavy hydrocarbons, and 
NO/sub x/. The PDU was designed to produce low-Btu gas while 
processing 1 TPH of coal at pressures up to 20 atm. It is a com- 
pletely integrated facility including systems for feeding solids to the 
gasifier, regenerating sodium carbonate for reuse, and removing 
sulfur as dry powdered sodium sulfate/sulfite salt and ash as a 
moist filter cake. During Phase I of the contract, the plant was de- 
signed and built and five test runs were made. Phase 2 was initiated 
for the purpose of demonstrating improved operation of the entire 
system over a range of gasifier pressures. Of primary interest was 
improving the reliability of melt overflow system and obtaining 
process data up to 20 atmospheres pressure. Four PDU runs, rang- 
ing in length from 83 to 170 hours of continuous gasifier operation, 
included operating periods at the design coal feed rate (1 TPH), 
design pressure (20 atm), and design ash concentration in the melt 
pool (20% ash). Excellent data were obtained on the gasification 
step which verified the model for predicting product gas composi- 
tion. Performance data were also obtained on the ash removal, 


sulfur removal, and sodium carbonate regeneration systems of the 
PDU. 


48992 (DOE/ET/10532—T4) Refining and upgrading of 
synfuels from coal and oil shales by advanced catalytic proc- 
esses. Quarterly report, October-December 1981. Sullivan, 
R.F.; O’Rear, D.J. (Chevron Research Co., Richmond, CA 
(USA)). Feb 1982. Contract AC22-76ET10532. 48p. (FE— 
2315-72). NTIS, PC A03/MF A0Ol. Order Number 
DE82008446. 

The pilot plant studies on EDS syncrude are complete al- 
though many analyses are not finished. The EDS syncrude can be 
hydrotreated at 2000 psig, 1.5 LHSV, 750 to 800°F catalyst tem- 
perature with ICR 106 catalyst to produce a 250°F+ fuel oil. This 
fuel oil meets all ASTM specifications for No. 2 fuel except for the 
API gravity, viscosity, and occasionally the 90% point. This fuel 
oil satisfies the objective of this task which was to make a reason- 
able fuel oil as cheaply as possible. The fuel oil was also distilled to 
obtain a 600°F- product which was subsequently hydrotreated to 
jet fuel. Hydrotreating the 600°F- fraction of the raw EDS syn- 
crude to produce jet fuel was also demonstrated. The preparation 
of feedstock for a second-stage hydrocracker is also documented. 
In an added task, 400°F + SRC-II oil was hydrotreated to provide 
DOE samples for subsequent biological testing at the Oak Ridge 
National Laboratory. Product containing about 500 ppM nitrogen, 
2000 ppM nitrogen, and 5000 ppM nitrogen was prepared. These 
samples do not represent finished products, but conditions were se- 
lected to provide a wide range of processing severities. 


48993 (DOE/ET/10532—T5) Refining and upgrading of 
synfuels from coal and oil shales by advanced catalytic proc- 
esses. Sixth interim report Task 9: hydrotreating 400°F+ 
SRC-II oil for biological studies. Sullivan, R.F. (Chevron 
Research Co., Richmond, CA (USA)). Apr 1982. Contract 
AC22-76ET 10532. 68p. (FE—2315-74). NTIS, PC A04/MF 
A01. Order Number DE82013235. 

400°F+ SRC-II oil derived from Pittsburgh Seam coal was 
hydrotreated to provide DOE samples for subsequent biological 
testing at the Oak Ridge National Laboratory. Samples containing 
about 500 ppM nitrogen, 2000 ppM nitrogen, and 5000 ppM nitro- 
gen were prepared. These samples do not represent finished prod- 
ucts, but conditions were selected to provide a wide range of proc- 
essing severities. The feedstock was somewhat higher boiling and 
more difficult to hydrotreat than another 400°F+ SRC-II oil stud- 
ied previously. 
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48994 (DOE/ET/10532—T6) Refining and upgrading of 
synfuels from coal and oil shales by advanced catalytic proc- 
esses. Quarterly report, January-March 1982. Sullivan, R.F.; 
O’Rear, D.J. (Chevron Research Co., Richmond, CA 
(USA)). Jun 1982. Contract AC22-76ET10532. 55p. (FE— 
2315-76). NTIS, PC A04/MF AOl. Order Number 
DE82016812. 

The results of hydrotreating 600°F~ redistilled EDS syn- 
crudes are presented and contrasted with the results from hydro- 
treating whole EDS syncrude. The 600°F* portion of the EDS 
syncrude appears to decrease the rate of denitrification and aromat- 
ics saturation of the 250 to 600°F jet fuel by a rough factor of 20. 
Interestingly, when comparisons are made at the same aromatics 
content, the jet fuels made from redistilled syncrudes have a higher 
smoke point than the jet fuels made from the whole syncrude. The 
smoke point advantage for redistilled stocks can be as much as 5 
mm and appears to be due to a lower end point and fewer multiple- 
ringed compounds in the jet fuel made from redistilled syncrudes. 
Analyses of narrow fractions of the Illinois H-Coal and SRC-II 
syncrudes are presented. These results can be compared with the 
previously reported analyses of narrow fractions from the Wyodak 
H-Coal syncrude and the SRC-II syncrude. In added tasks, samples 
of hydrotreated 400°F + SRC-II, 375°F+ EDS oil, and 400°Ft H- 
Coal oil are being prepared for DOE for biological studies to be 
conducted at Oak Ridge National Laboratory. Sample preparation 
conditions are selected to obtain a broad range of processing severi- 
ties, and all of the samples do not necessarily represent specification 
products. Work on the SRC-II oil is complete and an interim report 
was submitted this quarter. Work on the other oils is in progress. 


48995 (DOE/ET/10587—T1-Pt.1) Relation of coal char- 
acteristics to liquefaction behavior. Part I. Objectives, strat- 
egy and first survey of coals. Final technical report, July 
1976- February 1981. Given, P.H.; Spackman, W.; Davis, 
A.; Walker, P.L.; Lovell, H.L.; Coleman, M.M.; Painter, 
P.C. (Pennsylvania State Univ., University Park (USA). 
Coal Research Section). May 1982. Contract AC22- 
76ET10587. 43p. (FE—2494-FR-1). NTIS, PC A03/MF 
A011. Order Number DE82016996. 

Portions of document are illegible. 

Selection of coal feedstocks for liquefaction requires consid- 
eration of many characteristics. Moreover, one must also take var- 
ious aspects of liquefaction behavior into account. To relate the 
two kinds of information was the principal objective of this study. 
A set of 104 coal samples was subjected to liquefaction in tetralin at 
400°C in tubing bomb reactors. Cluster analysis, provided with liq- 
uefaction conversion and values for 14 properties of each coal, par- 
titioned the sample set into three more homogeneous populations. 
These populations differed chiefly in range of rank, sulfur content 
and liquefaction conversion. Under subcontract, Gulf Research and 
Development Company has used a 1000 gm/h continuous flow re- 
actor to study, at 440 and 455°C, the liquefaction behavior of 60 of 
the coals used in the P.S.U. study referred to above. Hydrogenated 
anthracene oil was used as the donor solvent, and the reactor was 
pressurized to 3000 psi with hydrogen. In spite of the differences in 
conditions, there was a good linear correlation between P.S.U. and 
Gulf figures for total conversion to liquids plus gases, and the sepa- 
ration of the sample set inte the groups revealed by cluster analysis 
was even more significant in terms of liquefaction behavior than it 
was in the original PSU data. The group including the coals of 
high sulfur content showed the highest yield of distillable liquid 
products, while the group of medium sulfur and relatively high- 
rank coals showed the lowest proportion of pre-asphaltenes (i.e., to- 
luene insolubles). The sulfur content of the total liquid product (in- 
cluding excess solvent) increased with the organic sulfur content of 
the coal used as feedstock. 


48996 (DOE/ET/10670—T1) Corrosion and degradation 
of materials in the CONOCO DOAL CO,-Acceptor coal-ga- 
sification plant. Yurkewycz, R.; Firestone, R.F.; Barton, 
K.J. (IIT Research Inst., Chicago, IL (USA)). Aug 1981. 
Contract AC05-76ET10670. 84p. NTIS, PC A05/MF AOl. 
Order Number DE82006201. 

Portions of this report are illegible. 

Corrosion specimens were exposed to the operating environ- 
ments in the CONOCO COAL (CO2-Acceptor) coal gasification 
plant between 1974 and 1977. The plant operated on the CO2-Ac- 
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ceptor principle. Metal and refractory specimens were exposed in 
the gasifier and the regenerator vessels. Metal specimens only were 
exposed in the gasifier and regenerator quench towers. Exposure 
times ranged from 740 h to 2990 h. In the regenerator, poor per- 
formance was exhibited by the alloys HC-250, HL-40, and alumi- 
nized 310 and 800, while Alloy 671 proved to be inadequate in all 
cases. In comparison, the gasifier environment was less severe for 
most materials. Alloys 671, X, 800, and 793 gave consistently low 
corrosion rates of <20 mpy. Austenitic stainless steels, titanium, 
Alloy 825, and 20Cb-3 experienced only limited corrosion losses in 
both quench systems. Refractory performance studies showed that 
materials containing in excess of 60% alumina and less than 30% 
porosity demonstrated resistance to the gasifier and regenerator en- 
vironments. Examples are Monofrax A and Alumex P-8. A signifi- 
cant number of the more resistant refractories, such as Wasp 60 and 
Chemal 111, were phosphate bonded. 


48997 (DOE/ET/10670—T2) Corrosion and degradation 
of materials in the Synthane coal-gasification pilot plant. 
Yurkewycz, R.; Firestone, R.F. (IIT Research Inst., Chica- 
go, IL (USA)). Sep 1981. Contract AC05-76ET 10670. 76p. 
NTIS, PC A05/MF AO1. Order Number DE82006223. 

Portions of document are illegible. 

Corrosion monitoring of materials was conducted in the op- 
erating environments of the Synthane coal gasification pilot plant 
between 1976 and 1978. Metal and refractory specimens were ex- 
posed in the gasifier vessel in two test locations (fluidized bed, free- 
board). Metal coupons only were exposed in the gasifier char 
cooler (freeboard) and four test locations in the quench system 
(vapor and liquid phases). Exposure times under operating condi- 
tions were 181 to 782 h. In two gasifier test locations (600 psig, 
1284°F and 1434°F), the performance of nickel-base alloys with 
>20 wt % Cr, 40 to 46 wt % Ni, and 3 to 9.1 wt % Mo was con- 
sistently better than for other test alloys. Equivalent linear corro- 
sion rates for these better alloys were < 20 mpy (782 h) with Mon- 
tana Rosebud coal as feedstock; however, with Illinois No. 6 coal 
the linear rates were >20 mpy but <75 mpy (181 h). IN-600 (76.5 
wt % Ni, 15.8 wt % Cr) was found unsuitable for gasifier internal 
application. All refractories tested in the two gasifier test locations 
(600 psig, 1284°F and 1434°F), with the exception of silicon ni- 
tride, were not greatly affected during either exposure period. The 
better materials were monolithic refractories with 5 to 30% poros- 
ity and 50 to 60% alumina content. Corrosion monitoring of metals 
in the gasifier char cooler freeboard (600 psig, 800°F) showed that 
Type 304 was more resistant to corrosion attack than Type 410 and 
carbon steel (A-515).During exposure in the product gas quench 
system (5 to 600 psig, 200° to 445°F), austenitic stainless steels, IN- 
600, and Type 430 experienced only limited corrosion loss and 
slight to moderate pitting attack (maximum pit depth <7 mils). 
Monel 400 and carbon steel specimens incurred unacceptable levels 
of degradation. 


48998 (DOE/ET/11429—T2) Development of unique 
catalysts for hydrodenitrogenation of coal-derived liquids. 
Final report, September 15, 1978-September 15, 1981. Katzer, 
J.R.; Stiles, A.B.; Kwart, H. (Delaware Univ., Newark 
(USA). Dept. of Chemical Engineering). 1 Feb 1982. Con- 
tract AC22-78ET 11429. 6p. NTIS, PC A02/MF A0O1. Order 
Number DE82008384. 

Portions of document are illegible. 

The objectives of the title research project involved four 
major tasks defined and summarized below. Briefly, the work was 
intended to optimize hydrodenitrogenation catalysts by adjusting 
the C-H bond formation and C-N bond scission functions. Model 
compounds (i.e., unsaturated multi-ring hetero-organics) were em- 
ployed to best elucidate the catalyst’s N-extraction function, to 
minimize hydrogenation, and to improve catalyst stability, especial- 
ly with a view toward coal-derived liquids. The composition and 
preparation of the catalyst’s is described. All were tested for C-N 
bond scission activity with model compounds. 
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48999 (DOE/ET/14746—3) Sulfur-emission-control tech- 
nology for coal-conversion plants. Weber, R.C.; Herman, 
D.R.; Smock, M.E. (Carnegie-Mellon Univ., Pittsburgh, PA 
(USA); Environmental Research and Technology, Inc., 
Pittsburgh, PA (USA)). Oct 1981. Contract ACO1- 
80ET 14746. 89p. NTIS, PC AOS/MF A0Ol1. Order Number 
DE82009877. 

The degree of commercialization and the industrial applica- 
tions of each control technology are summarized in Table 2. The 
technologies which have been used or planned for coal conversion 
facilities are listed in Table 3. The Chiyoda Thoroughbred 101 was 
the most used process for flue gas SO:2 control, followed by the Ci- 
trate process. Both are recovery processes. However, throwaway 
processes are much more common for flue gas desulfurization. 
Therefore, both the dual alkali process and a conventional lime/ 
limestone process should be included when evaluating control tech- 
nology options. Thus, the SO/sub x/ removal processes recom- 
mended for further study are: (1) Chiyoda Thoroughbred 101; (2) 
Citrate; (3) generalized dual-alkali (e.g, CEA-ADL); and (4) con- 
ventional lime/limestone scrubbing. From Table 3, the Rectisol, 
Stretford, Benfield, Selexol, Claus and Amoco sulfur recovery 
processes were most often chosen for acid gas removal and sulfur 
recovery. These processes are all widely commercialized. For tail 
gas clean-up from sulfur recovery plants, the SCOT, IFP, Beavon 
and W-L SOs recovery processes were most often specified for 
coal conversion facilities, as shown in Table 3. They are all fully 
commercialized and applicable technologies, as shown in Table 2. 
The control technologies selected for further detailed examination 
cover the general types of sulfur control schemes potentially appli- 
cable to coal conversion facilities. Further, they are all commercial- 
ly available. 


49000 (DOE/ET/14804—T3) Integrated two-stage lique- 
faction: start up of integrated PDU. Quarterly technical prog- 
ress report, April 1, 1980-June 30, 1980. Schindler, H.D.; 
Chen, J.M.; Potts, J.D. (Lummus Co., Bloomfield, NJ 
(USA); Cities Service Research and Development Co., 
Tulsa, OK (USA). Cities Service Technical Center). Mar 
1982. Contract AC22-79ET14804. 91p. NTIS, PC A05/MF 
A011. Order Number DE82017578. 

Portions of document are illegible. 

This program combines a research study on Catalytic Ex- 
panded Bed Hydroprocessing of Coal Extracts (Task 1) and the op- 
eration of an Integrated Two-Stage Liquefaction Process Develop- 
ment Unit (Task 2). The two tasks are to run con-currently. Two 
runs of the Parametric study of Task 1 were completed. All units of 
the Integrated PDU started up with the first stage, the short-con- 
tact time reactor, using foreign pasting solvent in this quarter. The 
parametric Study was interrupted for about one month to replace 
feed lines, transfer lines and check valves that had become cor- 
roded. All Task 2 units were in operation in this quarter. Short- 
contact-time (SCT) runs with Koppers Creosote Oil solvent and re- 
actor outlet temperature of 860°F were made with no operating 
difficulty. The coal space rate was varied between 111 and 247 
pounds of coal feed per hour per cubic foot of reactor with no 
effect on conversion which was 91 +- 2% of moisture, ash-free 
(MAF) coal. Hydrogen consumption varied from 0.6 to 1.9% of 
MAF coal. Preasphaltene content of the extract increased with coal 
space rate from 29 to 44% of the solids-free extract. The deasher 
successfully deashed the SCT extract and provided a low-ash feed 
to the LC-Finer. The LC-Fining yields from this extract agreed 
well with runs made under the preceding contract with SCT ex- 
tract made at Wilsonville and deashed by Lummus. The LC-Finer 
also had no difficulty hydrotreating extract that had by-passed the 
deasher. Per-pass 850°F+ conversions in the LC-Finer were 35 to 
49 vol. %. 


49001 (DOE/ET/14806—21) Role of non-ferrous coal 
minerals and by-product metallic wastes in coal liquefaction. 
Technical progress report, March 1, 1981-May 31, 1981. 
Garg, D.; Givens, E.N.; Schweighardt, F.K.; Curtis, C.W.; 
Guin, J.A.; Huang, W.J.; Shridharani, K. (Air Products and 
Chemicals, Inc., Trexlertown, PA (USA); Auburn Univ., 
AL (USA)). Jun 1981. Contract AC22-79ET14806. 41p. 
NTIS, PC A03/MF AO1. Order Number DE82009191. 

This report covers results from both tubing-bomb experi- 
ments and continuous PDU runs. The following materials were 
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evaluated in the PDU on Elkhorn No. 2 coal from Floyd County, 
Kentucky: Molybdic oxides; iron oxide; pyrite; pyrite/iron oxide 
mixture, and iron sulfate impregnation. A base case liquefaction run 
was also made for direct comparison. All of the above materials 
were examined at both 825 and 850°F. Tubing-bomb experiments 
are reported on pyrite, red mud, sodium sulfide and organic com- 
pounds of cobalt, nickel, molybdenum, zinc, chromium and lead. 
Significant conclusions were drawn on the catalysis by different 
materials. Especially significant was the higher level of activity re- 
sulting from impregnation versus particle incorporation of the cata- 
lyst in the system. Impregnation of coal decreased the hydrocarbon 
gases yield and increased oil yield. Hydrogen consumption was sig- 
nificantly reduced by impregnation. Addition of molybdic oxide 
containing 90% MoOs and 10% silica to coal liquefaction reaction 
mixture had the following effect: coal conversion increased, oil 
yield increased by more than a factor of two at both temperatures, 
hydrogen consumption increased, solvent/oil fraction showed sub- 
stantial increase in hydrogen content, and molybdenum in the re- 
sulting liquefaction residue was apparently transformed into an 
amorphous material. A more thorough evaluation of completely 
sulfided molybdenum will be made to see if its activity increases. In 
the tubing-bomb experiments organic compound of molybdenum 
showed the highest activity for coal conversion and oil production. 
Significant synergism was noted between red mud and sodium sul- 
fide in the coal liquefaction reaction. 


49002 (DOE/ET/14881—9) Mechanisms and kinetics of 
coal hydrogenation. Quarterly progress report, January- 
March 1982. Baldwin, R.M. (Colorado School of Mines, 
Golden (USA). Dept. of Chemical and Petroleum Refining 
Engineering). May 1982. Contract AC22-79ET14881. 50p. 
NTIS, PC A03/MF AO1. Order Number DE82016296. 

Portions of document are illegible. 

When pyrite alone (2g) was employed as the additive, total 
conversion results were found to be comparable to the case with 
2% HeS and no added pyrite. The increase in conversion at short 
residence time was again reflected most strongly in the presphal- 
tene fraction. Gas analyses on the reaction products after cool- 
down showed that H2S levels were about 0.03% when pyrite alone 
was the additive, and 0.3% when 2% H2S was the additive. No 
H2S was present in the reactor product gas for the baseline runs (no 
additives). The effect noted upon addition of pyrite thus may be ex- 
plained by two entirely different catalytic mechanisms: (1) a hetero- 
geneous catalytic mechanism involving catalysis promoted by re- 
duced pyrite; (2) a homogeneous catalytic mechanism involving ca- 
talysis of hydrogen transfer by H2S released from the hydrogenated 
pyrite. Pyrite reduction to iron sulfide has previously been shown 
to be very rapid at the temperatures employed in this study (Ger- 
tenback et al., 1979). A synergistic effect seems to be present when 
both HeS and pyrite are added to the reactor, as evidenced by the 
significantly reduced preasphaltene content and enhanced oil yield 
as the H2S content is increased in the presence of added pyrite. 
This may reflect maintenance of the catalytically active iron sulfide 
species in the reactor, or simply reflect increased hydrogen transfer 
catalysis by H2S. Although reduced iron pyrite has been purported 
by many researchers to be a catalyst responsible for enhanced reac- 
tivity of coal towards liquefaction, it is difficult to see how a sub- 
stance with such a low surface area (<2 m?/g) can function effi- 
ciently as a hydrogenation catalyst. 


49003 (DOE/FE/05122—T2) Coal-gasification reactions 
with on-line in-situ FTIR analysis. Second quarterly report, 
December 4, 1981-March 3, 1982. Solomon, P.R.; Hamblen, 
D.G.; Squires, T.G. (Advanced Fuel Research, Inc., East 
Hartford, CT (USA)). 30 Mar 1982. Contract ACOI- 
81FE05122. 67p. NTIS, PC A04/MF AOl1. Order Number 
DE82013991. ; 

Portions of document are illegible. 

The goal of this program is to develop techniques to charac- 
terize a raw coal with a few simple tests and use this characteriza- 
tion to predict the coal’s behavior in a gasifier. The program is 
presently collecting data for a series of coals in an entrained flow 
reactor with on-line in-situ gas analysis using a Fourier Transform 
Infrared (FT-IR) Spectrometer. The FT-IR analysis allows direct 
measurements of species evolution kinetics and kinetics of second- 
ary reactions such as cracking, soot formation,; char gasifiction, etc. 





01 COAL AND COAL PRODUCTS 
0104 Processing 


The data is being used to develop a general model for coal conver- 
sion under practical gasification conditions. The gas and tar sam- 
pling systems of the Entrained Flow Reactor were modified to 
afford major improvements in the accuracy of mass balance data. 
Temperature profiles were established for a range of injector con- 
figurations at several temperatures between 800 and 1200°C. Cali- 
bration curves for the light gases were derived and used in experi- 
ments which measured the rates of hydrocarbon cracking under a 
variety of reaction conditions. The experimentally determined rates 
were compared with simulated rates and to previously published 
cracking rates. Finally, the thermochemical and thermoplastic prop- 
erties determining swelling behavior were analyzed on the basis of 
the AFR Coal model. This analysis considered both rapid and slow 
heating rates and has been used to design experiments to elucidate 
the swelling behavior. The ultimate objective here is to develop a 
model which can be used to predict the tendency of a particular 
coal to swell under a certain set of reactor conditions and to devel- 
op methods for controlling the swelling behavior. 


49004 (DOE/MC/11284—1160) 3-D thermodynamic 
model of underground coal gasification in Eastern thin-seam 
coals. Final report, Task 19, October 1, 1979-December 31, 
1980. Eddy, T.L. (Georgia Inst. of Tech., Atlanta (USA). 
School of Mechanical Engineering). Dec 1981. Contract 
AM21-79MC11284. 156p. NTIS, PC A08/MF AOl1. Order 
Number DE82012525. 

Portions of document are illegible. 

The thermodynamic modeling of underground coal gasifica- 
tion (UCG) is a very complex problem. We have just completed a 
survey of current status of UCG models. Models can be applied to 
the air bubble, initial linking, combustion link enhancement, or for- 
ward gasification phase. Chemical reactions can be treated as local, 
distributed, or overall phenomena. Heat transfer can include wall 
conduction, bulk gas convection in a cavity or porous zone, and ra- 
diation with an optically thick, translucent, or optically thin gas. 
Sloughing or swelling of the wall material as well as the influx of 
water may be treated in various ways. Most models employ several 
basic concepts or equations and utilize one or two dominant mecha- 
nisms to obtain a model which is tenable with computer memory 
and run time limitations. Models employing basic constitutive equa- 
tions plus chemical reaction subroutines are therefore limited to the 
number of finite difference nodes which can be used and hence 
have geometry definition limitations, as well as process limitations. 
The Lawrence Livermore National Labs model, which is one of 
the better models available today, is limited to 2-Dimensions (thin 
seam only) and requires input data based on field test output data to 
obtain a reasonable match of cavity shape. Perhaps the most com- 
prehensive effort under way is at ARCO, where it appears that a 
finite element program will include almost all aspects of the UCG 
problem and will require the use of a Cray or equivalent super 
computer which uses a CDC Cyber 76 or equivalent, as an input/ 
output processor. 


49005 (DOE/MC/14584—1193-Vol.2-Bk.1) Assessment 
of underground coal gasification in bituminous coals. Final 
report. Phase 1. (Williams Bros. Engineering Co., Tuisa, OK 
(USA). Process Div.). 31 Jan 1982. Contract AC21- 
80MC14584. 322p. NTIS, PC A1l4/MF A011. Order Number 
DE82014700. 

Portions of document are illegible. 

The bituminous coal resources of the contiguous 48 states 
are catalogued according to criteria which have, or may have, im- 
portance in determining the amenability of a coal resource, the effi- 
ciency of the UCG process, and the end use of the product gas. 
Coal seams thicker than five feet are emphasized. Catalogs are pro- 
vided for two conditions: coal seams with dips less than thirty de- 
grees and those with dips greater than thirty degrees in the portion 
of the United States east of the Mississippi River. The coal seams 
with shallow dips are evaluated to develop a catalog of coal seams, 
geographic areas, and coal quantities potentially amenable to the 
UCG process. A number of target areas potentially suitable for un- 
derground coal gasification projects have been identified and are 
described at length. These target areas are not the only ones poten- 
tially amenable to UCG technology: however, they have been iden- 
tified from the literature, maps, and data reviewed for each of the 
coal-bearing states. The quantity of in-place coal resource required 
to fuel a 25 MW power generation station for 20 years is calculated 
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as 3.5 million tons. The target areas identified contain far in excess 
of 3.5 million tons, since the level of detail of most published data is 
too gross to allow reliable delineation of such a small resource area. 
Based upon field observation, sites having greatest potential for a 
UCG project were delineated in the target areas not eliminated by 
the field reviews. Within each target area more than one UCG pro- 
ject can be sited, depending on availability of coal resource and re- 
sults of detailed site evaluations. Detailed drilling programs will be 
necessary at all sites to confirm presence of the coal resource. The 
criteria used for site selection are listed. 


49006 (DOE/MC/14584—1193-Vol.2-Bk.2) Assessment 
of underground coal gasification in bituminous coals: potential 
UCG products and markets. Final report, Phase I. (Williams 
Bros. Engineering Co., Tulsa, OK (USA). Process Div.). 31 
Jan 1982. Contract AC21-80MC14584. 117p. NTIS, PC 
A06/MF AO1. Order Number DE82014583. 

Portions of document are illegible. 

The following conclusions were drawn from the study: (1) 
The US will continue to require new sources of energy fuels and 
substitutes for petrochemical feedstocks into the foreseeable future. 
Most of this requirement will be met using coal. However, the cost 
of mining, transporting, cleaning, and preparing coal, disposing of 
ash or slag and scrubbing stack gases continues to rise; particularly, 
in the Eastern US where the need is greatest. UCG avoids these 
pitfalls and, as such, should be considered a viable alternative to the 
mining of deeper coals. (2) Of the two possible product gases LBG 
and MBG, MBG is the most versatile. (3) The most logical use for 
UCG product in the Eastern US is to generate power on-site using 
a combined-cycle or co-generation system. Either low or medium 
Btu gas (LBG or MBG) can be used. (4) UCG should be an option 
whenever surface gasification is considered; particularly, in areas 
where deeper, higher sulfur coal is located. (5) There are environ- 
mental and social benefits to use of UCG over surface gasification 
in the Eastern US. (6) A site could be chosen almost anywhere in 
the Illinois and Ohio area where amenable UCG coal has been de- 
termined due to the existence of existing transportation or transmis- 
sion systems. (7) The technology needs to be demonstrated and the 
potential economic viability determined at a site in the East-North- 
Central US which has commercial quantities of amenable bitumi- 
nous coal before utilities will show significant interest. 


49007 (DOE/MC/14584—1193-Vol.3) Assessment of un- 
derground coal gasification in bituminous coals. Final report. 
Phase II. (Williams Bros. Engineering Co., Tulsa, OK 
(USA). Process Div.). 31 Jan 1982. Contract AC21- 
80MC14584. 438p. NTIS, PC A19/MF AO1. Order Number 
DE82014685. 

Portions of document are illegible. 

On the commercial scale, the success of UCG rests on a 
number of economical and technical considerations. Economically, 
such factors as coal seam depth, seam thickness, product gas heat- 
ing value, sweep efficiency, product gas flow rate, and gas losses all 
play important roles and must be considered in evaluating any ulti- 
mate UCG facility. Technically, an understanding of the physical 
phenomena which accompany UCG provides ability to select both 
the geometry of injection/production wells and, to some extent, to 
specify the regime which characterizes gas flow during early gasi- 
fier operation. The prime consideration in any UCG facility, 
though, is selection of the site. Site selection characterizes the coal 
seam, its permeability, fracture system, energy content, etc. and, for 
the most part, characterizes the final economic viability of the 
UCG facility. Each of the following variables strongly affect the 
economic viability of underground coal gasification: seam depth, 
seam thickness, sweep efficiency, product gas heating value, flow 
rates, injection and production, oxygen utilization (Btu/value of 
products generated/SCF of oxygen injected), gas loss, and environ- 
mental considerations. 


49008 (DOE/MC/14584—1193-Vol.4) Assessment of un- 
derground coal gasification in bituminous coals: research and 
development programs and preliminary field testing designs. 
Final report, Phase III. (Williams Bros. Engineering Co., 
Tulsa, OK (USA). Process Div.). 31 Jan 1982. Contract 
AC21-80MC14584. 558p. NTIS, PC A24/MF AOl1. Order 
Number DE82014686. 
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Development of a new technology is expedited by an overall 
plan which defines objectives, charts the path to achieve those ob- 
jectives, and estimates the overall costs and scheduling of the work. 
The programs which follow are offered as alternatives in order of 
perceived relative potential for success. Three concepts will be de- 
veloped in three separate R and D programs. Each of the programs 
will include a preliminary field test design in each category. The 
concepts to be developed are as follows: Open Borehole, Hydraulic 
Fracturing, and Electrolinking. The R and D programs will include 
work at two levels: laboratory or bench scale and field tests at a 
potential UCG site. Costs of each R and D program will include a 
detailed cost breakdown of each preliminary field test. This volume 
is divided into general and specific categories: the General Topics 
section includes a discussion of the concerns of UCG regardless of 
the linking procedure used to initiate gasification; Site Selection and 
Development and Environmental Concerns common to any UCG 
project. The specific programs start in Section 5.3 with the Open 
Borehole concept. Hydraulic Fracturing and Electrolinking con- 
cepts are presented in Sections 5.4 and 5.5, respectively. The over- 
all objective is to develop UCG technology in bituminous coal to 
the point that industry will be willing to accept the risk of proceed- 
ing with commercial development. 


49009 (DOE/MC/14592—5) Investigation of coal-gasifi- 
cation catalysis reaction mechanisms, Quarterly technical 
progress report, October-December 1981. McCoy, L.R.; 
Ampaya, J.P.; Saunders, R.C.; Stelman, D.; Heredy, L.A.; 
Goldberg, I.; Chung, K.; Carroll, D.S. (Rockwell Interna- 
tional Corp., Canoga Park, CA (USA). Energy Systems 
Group). 1981. Contract AC21-80MC14592. 74p. NTIS, PC 
A04/MF AOl1. Order Number DE82016341. 

Portions of document are illegible. 

This report presents gasification rate data obtained with CO2 
and steam gasification of char prepared from Illinois No. 6 coal. 
Catalysts included alkali metal carbonates, alkali metal chlorides, 
and CaO. KNCO and K2SO, were also included among the cata- 
lysts because partial conversion of K2COs to these salts has been 
observed in partially gasified chars. Except for tests involving the 
effect of variations in K2COs loading and the use of CaO, all cata- 
lysts were employed in amounts to yield the same atomic metal 
cation to carbon ratio (M/C = 0.04). The same order of activity 
among the alkali metal carbonates, Cs* > K* > Nat* > Lit, was 
found for both CO, and steam gasification. CaO is a less effective 
catalyst than K2COs. Reactivity of CaO-catalyzed chars decreases 
with increasing pressure of COz2 or steam, while the opposite is true 
when alkali metal carbonates are used. K2SO, and KNCO display 
less activity than K2COs3 in CO: gasification. The alkali metal 
chlorides are much less effective catalysts than the alkali metal car- 
bonates in both steam and CO: gasification. Tests with mixtures of 
catalyzed and noncatalyzed chars have shown that the K2COs cata- 
lyst is mobile during steam and COs gasification, while CaO shows 
no evidence of mobility. Product gas compositions from steam gasi- 
fication have been interpreted by the calculation of pseudoequili- 
brium constants for major gasification reactions. These constants 
are compared with thermodynamic values. The results indicate that 
the gas reactions occur mainly within the char particles with lesser 
degrees of reaction as the gases traverse the hot retort after leaving 
the char sample zone. Different reaction mechanisms for CH, for- 
mation are indicated for catalyzed and noncatalyzed chars. 


49010 (DOE/MC/16050—1107) Fairchild Stratos 
Division's Type II prototype lockhopper valve: METC Proto- 
type Test Valve No. F-1 prototype lockhopper valve-testing 
and development project. Static test report. Goff, D.R.; Cu- 
tright, R.L.; Griffith, R.A.; Loomis, R.B.; Maxfield, D.A.; 
Moritz, R.S. (Westinghouse Electric Corp., West Mifflin, 
PA (USA). Bettis Atomic Power Lab.). Oct 1981. Contract 
AM21-81MC16050. 46p. NTIS, PC A03/MF AOl1. Order 
Number DE82013305. 


Portions of document are illegible. 
METC Prototype Test Valve No. F-1 is a hybrid design, 


based on a segmented ball termed a visor valve, developed and 
manufactured by Fairchild Stratos Division under contract to the 
Department of Energy. The valve uses a visor arm that rotates into 
position and then translates to seal. This valve conditionally com- 
pleted static testing at METC with clean gas to pressures of 1600 
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psig and internal valve temperatures to 600°F. External leakage 
was excessive due to leakage through the stuffing box, purge fit- 
tings, external bolts, and other assemblies. The stuffing box was re- 
packed several times and redesigned midway through the testing, 
but external leakage was still excessive. Internal leakage through 
the seats, except for a few anomalies, was very low throughout the 
2409 cycles of testing. As shown by the low internal leakage, the 
visor valve concept appears to have potential for lock-hopper valve 
applications. The problems that are present with METC Prototype 
Test Valve No. F-1 are in the seals, which are equivalent to the 
shaft and bonnet seals in standard valve designs. The operating con- 
ditions at these seals are well within the capabilities of available 
seal designs and materials. Further engineering and minor modifica- 
tions should be able to resolve the problems identified during static 
testing. 


49011 (DOE/MC/16050—1117) Pressure-control  sys- 
tems: an approach and design with applications for METC 
valve testing. Goff, D.R.; Fasching, G.E.; Keech, T.W.; 
Moritz, P.S. (TRW Energy Engineering Div., McLean, VA 
(USA); Department of Energy, Morgantown, WV (USA). 
Morgantown Energy Technology Center). Nov 1981. Con- 
tract AM21-81MC16050. 59p. NTIS, PC A04/MF AO1. 
Order Number DE82011490. 

Portions of this report are illegible. 

A system to control the pressure of a volume over a wide 
pressure range (atmospheric to 1600 psig) with an accuracy of +- 
15 psi, a stability of +- 0.05 psi up to 100 scfm, and a settling time 
of less than 2 minutes was developed at the Morgantown Energy 
Technology Center (METC) for use in the Lockhopper Valve- 
Testing and Development Project. The pressure-control system, 
used in four METC test units, was designed using a computer simu- 
lation. The simulation uses time-stepped models of the physical ele- 
ments of the pressure-control loop such as VOLUME, VALVE, 
ACTUATOR, etc. The model developed was verified by testing 
the physical system after construction. The system uses one inlet 
valve and two vent valves controlled by a split signal from a single, 
three-mode, analog controller. The pressure-control-loop design 
and the simulation model are described in this report. 


49012 (DOE/MC/16535—1228) Technical and economic 
analysis of gasifier feed systems. Task I: fixed-bed gasifica- 
tion feed systems. (Mechanical Technology, Inc., Fairfax, 
VA (USA)). Jun 1982. Contract AC21-81MC16535. 187p. 
NTIS, PC A09/MF AO1. Order Number DE82017230. 

Portions of document are illegible. 

This report presents the results and analytical methodology 
for a comparative engineering and economic study of coal feed sys- 
tems for fixed-bed gasifiers. The effort compares three cases; lock- 
hoppers, lockhoppers with briquetting of coal fines, and extruders. 
For each case, an engineering design with energy and material bal- 
ances is presented. Based on these, system availability, capital cost, 
operating and maintenance cost, system economics and sensitivity 
analyses are developed. A summary discussion with conclusions 
and recommendations follows. 


49013 (DOE/NBM—1016) Status of health and environ- 
mental research relative to direct coal liquefaction: 1976 to 
the present. Gray, R.H.; Cowser, K.E. (eds.). (Pacific 
Northwest Lab., Richland, WA (USA); Oak Ridge National 
Lab., TN (USA)). Jun 1982. Contract AC06-76RL01830;W- 
7405-ENG-26. 79p. (PNL—4176). NTIS, PC A05/MF AO1. 
Order Number DE82019364. 

This document describes the status of health and environ- 
mental research efforts, supported by the US Department of 
Energy (DOE), to assist in the development of environmentally ac- 
ceptable coal liquefaction processes. Four major direct coal lique- 
faction processes are currently in (or have been investigated at) the 
pilot plant stage of development. Two solvent refined coal process- 
es (SRC-I and -II), H-coal (a catalytic liquefaction process) and 
Exxon donor solvent (EDS). The Pacific Northwest Laboratory 
was assigned responsibility for evaluating SRC process materials 
and prepared comprehensive health and environmental effects re- 
search program plans for SRC-I and -II. A similar program plan 
was prepared for H-coal process materials by the Oak Ridge Na- 
tional Laboratory. A program has been developed for EDS process 
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materials by Exxon Research and Engineering Co. The program in- 
cludes short-term screening of coal-derived materials for potential 
health and ecological effects. Longer-term assays are used to evalu- 
ate materials considered most representative of potential commer- 
cial practice and with greatest potential for human exposure or re- 
lease to the environment. Effects of process modification, control 
technologies and changing operational conditions on potential 
health and ecological effects are also being evaluated. These assess- 
ments are being conducted to assist in formulating cost-effective en- 
vironmental research programs and to estimate health and environ- 
mental risks associated with a large-scale coal liquefaction industry. 
Significant results of DOE's health and environmental research ef- 
forts relative to coal liquefaction include the following: chemical 
characterization, health effects, ecological fate and effects, amelio- 
ration and risk assessment. 


49014 (DOE/PC/30075—9) Crossed reaction networks in 
the catalytic hydrodenitrogenation of synthetic liquid fuels. 
Quarterly report, February 1, 1982-April 30, 1982. Satter- 
field, C.N.; Hsi, S. (Massachusetts Inst. of Tech., Cambridge 
(USA)). 1982. Contract ACZ2-80PC30075. 24p. NTIS, PC 
A02/MF AO1. Order Number DE82013796. 

Portions of document are illegible. 

Progress reports are presented for the following studies: 
effect of hydrogen sulfide on quinoline hydrodenitrogenation; 
(HDN) effect of hydrogen donor liquid on quinoline HDN; and 
effect of oxygenated compounds on quinoline HDN. The highlights 
for this quarter are: (1) The results of detailed modeling of data ob- 
tained in the presence of H2S have now been completed and are 
compared to studies in the absence of H2S. Some hypotheses are 
advanced about the nature of the catalytically-active sites in the 
presence of H2S. (2) Some problems with reactor plugging with a 
BzTHQ feed in the presence of CS2 are believed to be caused by 
the formation of an imine as an intermediate that can readily form 
an imine trimer. (3) Studies with tetralin in the carrier liquid 
showed that it does not act as a hydrogen donor but instead inhibits 
the HDN reaction. Preliminary scouting studies with oxygenated 
compounds in the feed were made. 


49015 (DOE/PC/30229—3) Thermal reactions of aro- 
matics with CaO. Technical progress report, September 1, 
1981-April 30, 1982. Longwell, J.P.; Lai, C.K.; Williams, 
G.C.; Peters, W.A. (Massachusetts Inst. of Tech., Cam- 
bridge (USA)). May 1982. Contract FG22-80PC30229. 20p. 
NTIS, PC A02/MF AO1. Order Number DE82016974. 

Research in this period focussed on understanding the calci- 
nation chemistry of CaO and its relation to the activity of CaO for 
pyrolysis of aromatic compounds. The main objectives are to arrive 
at a set of optimal calcination conditions under which to prepare 
CaO samples for systematic studies of the thermal reactions of aro- 
matics with CaO, and to relate the chemical and surface properties 
of CaO to its pyrolysis activity. A fixed-bed reactor system based 
on that used in previous studies at M.I.T. has been designed and 
completed, with major improvements toward the control and mea- 
surement of both temperature and flow rate. This report presents 
results on the pyrolysis activity and basicity of CaO derived from 
calcination of reagent grade Ca(OH): at temperatures between 500 
and 850°C in the new reactor. The activity was defined by the 
extent of pyrolytic conversion of benzene over the resulting CaO at 
775°C. Basicity measurements were performed by titrating CaO in 
cyclohexane with benzoic acid, using a series of Hammett indica- 
tors (pKa between 12.2 and 18.4). Over the range of temperatures 
investigated, the activity of CaO attained a maximum of 73 percent 
benzene conversion at a calcination temperature of 550°C, and 
dropped off rapidly at either higher or lower temperatures. Similar- 
ly, a maximum in CaO basicity was observed for samples obtained 
by Ca(OH): calcination at about 500°C. However, since benzene 
and other aromatic compounds are strongly basic, more data are 
needed before it can be concluded that the CaO cracking activity is 
correlated with its basicity. 
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49016 (DOE/PC/30230—T3) Phase-equilibrium proper- 
ties of coal-derived liquids. Technical progress report, Janu- 
ary-June 1982, Yesavage, V.F.; Kidnay, A.J. (Colorado 
School of Mines, Golden (USA). Dept. of Chemical and Pe- 
troleum Refining Engineering). 1 Jul 1982. Contract FG22- 
80PC30230. 15p. NTIS. PC A02/MF AO1. Order Number 
DE82017775. 

On July 1, 1980, work was initiated on a program for experi- 
mental vapor liquid equilibrium measurements on coal-derived liq- 
uids. During the last six months, data for the binary system water- 
ethanol were obtained at 150°C, 200°C, and 250°C. At 150°C and 
200°C or low ethanol concentrations, there was substantial agree- 
ment between our data and data in the literature. At 250°C or eth- 
anol concentrations greater than 0.4 mole fraction, there is disagree- 
ment, which is probably due to uncertainties in the literature data. 
Work was begun on the m-cresol-quinoline binary system, which is 
a system that should be of significance in coal-derived liquid stud- 
ies. Work is continuing on characterizing coal-derived liquid boiling 
point fractions. 


49017 (DOE/PC/30264—18) Controlled flash pyrolysis. 
Sixth quarterly technical progress report, January-March 
1982, Durai-Swamy, K.; Che, S.C.; Chen, C.B.; Kim, S.S. 
(Occidental Research Corp., Irvine, CA (USA)). May 1982. 
Contract AC22-80PC30264. 98p. NTIS, PC A05/MF AOl. 
Order Number DE82017181. 

Portions of document are illegible. 

During this quarter nine flash pyrolysis runs employing gas 
and char recycle were made in the CFP unit. A mildly caking bitu- 
minous coal from Utah was successfully processed in one of the 
runs. Hydrogenated coal tar fraction was used as a H-donor quench 
solvent in two of the runs. The results of these tests are presented 
in this sixth quarterly report. 


49018 (DOE/PC/40005—9) Research on solvent-refined 
coal. Quarterly technical progress report, July 1-September 


30, 1981. (Pittsburg and Midway Coal Mining Co., Shawnee 
Mission, KS (USA)). Jul 1982. Contract AC22-81PC40005. 


115p. NTIS, 
DE82019099. 

Portions of document are illegible. 

This report describes progress on the Research on Solvent 
Refined Coal project by The Pittsburg and Midway Coal Mining 
Company's Merriam Laboratory during the third quarter of 1981. 
A four-part experiment was conducted with subbituminous Edna 
coal, pyrite and/or bituminous Ireland coal at 457°C and 1800 psig 
or 450°C and 2250 psig. The purpose was to determine the condi- 
tions appropriate for processing a 50/50 by weight blend of these 
coals. A total of four runs (11 experiments) discussed this quarter 
were directed toward the study of disposable catalysts. Subbitumin- 
ous coals from the Edna and Belle Ayr Mines were processed in 
the SRC II mode. Additives investigated were pyrite, ferric oxide, 
molybdenum doped ferric oxide and iron dispersed on silica-alumi- 
na. The level and type of sulfur added in conjunction with ferric 
oxide catalysts was also explored as well as addition of sulfur by 
itself. Two solvent hydrogenation runs and five SRC I runs were 
directed toward a preliminary investigation of short residence time 
processing of western (Belle Ayr) coals. 


PC AO6/MF AOl. Order Number 


49019 (DOE/PC/40091—T1) Development of significant- 
ly improved catalysts for coal liquefaction and upgradng of 
coal extracts. Quarterly progress report No. 1, October 1-De- 
cember 31, 1981. Sinha, V.T.; Butensky, M.; Hyman, D. 
(American Cyanamid Co., Stamford, CT. Chemical Re- 
search Div.). 1982. Contract AC22-81PC40091. 42p. NTIS, 
PC A03/MF AO1. Order Number DE82014540. 

During 1979-1980, a new generation of very active, long- 
lived catalysts for hydrotreating was discovered in the Chemical 
Research Division of the American Cyanamid Company at Stam- 
ford. The catalysts were based on a unique substrate prepared in 
bead form from a rehydratable alumina. Their spherical shape, 
crush strength, and abrasion resistance seem ideally suited for use in 
fluidized bed reactors such as the three (or four) phase fluidized 
bed reactors used in the H-Oil and the H-Coal processes developed 
by Hydrocarbon Research, Incorporated. Further, their internal 
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pore structure is almost infinitely controllable, and pore size distri- 
butions which would be active for the hydroliquefaction and deme- 
tallation reactions but resistant to poisoning and deactivation reac- 
tions can be produced if identified. In September 1981, the Depart- 
ment of Energy granted a contract to the Americal Cyanamid 
Company for the development of significantly improved catalysts 
for coal liquefaction and for upgrading coal extracts, particularly in 
reactors used in the H-Coal process. The paln for this program is 
outlined. 


49020 (DOE/PC/40278—T3) Chemical effects in vapor- 
izing synthetic fuels. Third quarterly report, 1 February 1982- 
30 April 1982. Vranos, A.; Liscinsky, D.S. (United Technol- 
ogies Research Center, East Hartford, CT (USA)). May 
1982. Contract AC22-81PC40278. 10p. NTIS, PC A02/MF 
AO01. Order Number DE82014480. 

Free droplet vaporization experiments with SRC II middle 
distillate fuel continued. Experiments were cnducted in the tem- 
perature range 1000 to 1300°C. Light pyrolysis products, including 
acetylene, accounted for 1 to 5% of the fuel mass. Low levels of 
substituted 3-ring aromatics reaction products were detected. A re- 
tention index system based upon polycyclic aromatic standards has 
been adopted as a primary means of identification. A new impulse- 
type injector was developed which is more versatile than a vibrat- 
ing capillary and operates at lower fuel feed rates. 


49021 (DOE/PC/40781—T3) Catalytic coal liquefaction. 
Quarterly report, April-June 1982, Weller, S.W. (State Univ. 
of New York, Buffalo (USA)). 1982. Contract FG22- 
81PC40781. 19p. (FE—2013-20). NTIS, PC A02/MF A011. 
Order Number DE82019047. 

Coal liquefaction experiments have been carried out in a 
stirred autoclave under nitrogen. Tetralin was employed as solvent, 
and the catalyst, when used, was ammonium paramolybdate (im- 
pregnated) or stannous chloride (powdered). Production of pen- 
tane-soluble oil was higher in the runs with catalysts, but the net 
hydrogen transfer from tetralin to coal was less when catalyst was 
used. Coal and powdered stannous chloride exhibited a marked syn- 
ergistic effect on the dehydrogenation of tetralin. A free radical 
mechanism was suggested to explain this effect, and model experi- 
ments with bibenzyl (but no coal) gave results that were consistent 
with this mechanism. An apparent synergistic effect of coal and im- 
pregnated ammonium paramolybdate was shown to be attributable 
simply to improved distribution (higher surface area) of the impreg- 
nated catalyst. 


49022 (DOE/PC/40800—3) Supercritical fluids for reac- 
tion and extraction of coal and heavy oils. Third quarterly 
progress report, Marck 1-May 31, 1982. Gopai, J.5.; Holder, 
G.D.; Deshpande, G.V. (Pittsburgh Univ., PA (USA). 
Dept. of Chemical and Petroleum Engineering). Jun 1982. 
Contract FG22-81PC40800. 12p. NTIS, PC A02/MF AO1. 
Order Number DE82016710. 

The experimental unit for the coal-water experiments has 
been erected. Some modifications in the inlet and outlet ports of the 
autoclave have been made. The tranfer lines have been kept to a 
minimum to avoid any temperature gradients and refluxing of water 
in the lines. The system has been leak tested and is found to be in 
proper operating condition. Samples of brown coal have been re- 
ceived and the coal has been crushed and ground under adequate 
precautionary measures to a desirable particle size. It has been 
planned to initially carry out the experiments with a coal sample in 
the -100 mesh range. Major changes in the experimental set-up to 
study the solubility of solids in supercritical fluids have been made. 
Two equilibrium cells will be used instead of an autoclave. A me- 
tered supply of the supercritical fluid phase will be provided to the 
two cells and the extracted sample will be collected in a suitable 
solvent fgr chromatographic analysis. 


49023 (DOE/PC/42295—T2) Gravimelt process develop- 
ment. Quarterly technical progress report. (TRW Defense 
and Space Systems Group, Redondo Beach, CA (USA)). 19 
Feb 1982. Contract AC22-81PC42295. 60p. NTIS, PC A04/ 
MF AO1. Order Number DE82011038. 

Portions of document are illegible. 

A detailed design was prepared for a continuous Gravimelt 
Process leach unit for cleaned coal feeds (no feed coal particles 


01 COAL AND COAL PRODUCTS 
0104 Processing 


with specific gravity greater than 1.8 which is the specific gravity 
of fused caustic). A complete design review package was also pre- 
pared. Orders were placed for all equipment and materials and de- 
livery has been accomplished for 25% of the items. Three coals 
were recommended, from the Coal Repository, as per the original 
project negotiations, which would be suitable for the equipment 
and available analytical techniques. 


49024 (DOE/RA/20221—T1-Vol.2) Supplemental studies 
for anthracite coal gasification to produce fuels and chemi- 
cals; NEPGAS Project. (Ebasco Services, Inc., New York 
(USA)). 24 Aug 1981. Contract FG01-79RA20221. 191p. 
NTIS, PC A09/MF AO1. Order Number DE82012040. 

Portions of document are illegible. 

Volume 2 contains: (1) comparative evaluations of several 
coal gasification processes (Westinghouse, Saarberg/Otto, KGN/ 
PVC, Lurgi, Koppers-Totzek, Texaco, Shell-Koppers, BGC Slag- 
ging Lurgi, KT/KBW); (2) site conditions, coal sources and char- 
acteristics, recommendations for tests with the coal and gasifier se- 
lected, and evaluation of other engineering and environmental un- 
certainties; (3) continuation and update of environmental assessment 
and information needed for licensing application; (4) commercializa- 
tion including market assessment, raw material supplies, water re- 
quirements, socio-economic factors, recommended plant capacity, 
economics and financial incentives needed, etc. (LTN) 


49025 (DOE/RA/20224—1) Low/medium-Btu coal-gasi- 
fication feasibility study. (United Illuminating Co., New 
Haven, CT (USA)). Nov 1980. Contract FG01-79RA20224. 
259p. NTIS, PC Al2/MF AOl. Order Number 
DE82006051. 

This study examines the feasibility of applying the concepts 
of Coal Gasification and Combined Cycle Technology to the re- 
powering of existing steam turbine-electric generating facilities. The 
primary objectives of this study include: (1) the determination of 
the feasibility of designing a technically sound system embodying 
this technology; (2) the determination of the potential for displacing 
foreign oil by the project; (3) the identificaton of any constraints 
and/or barriers that might impede the accomplishment of such a 
project; and (4) the evaluation of the potential benefits of such a 
system. Although the system is designed around the use of com- 
mercially available, state-of-the-art components and equipment, a 
completely integrated, electric generating plant, such as is being 
proposed here, has not yet been demonstrated. However, the de- 
signs developed as part of this study combine these components, 
utilizing well developed and technically sound concepts in such a 
way as to provide a reasonable degree of confidence in the work- 
ability of the total system. This study offers the potential for reduc- 
ing oil dependency; the possibility of improving cycle efficiency 
and extending the useful life of existing facilities; the feasibility of 
re-vitalizing a facility located within a major load center; and pre- 
sents some attractive possibilities for a co-generation, district heat- 
ing application in the central portions of Bridgeport. Although the 
results of the study produce a number of clear conclusions, they 
also stimulate additional questions, the resolution of which would 
require further study and more detailed design. The final resolution 
of these questions that still remain may have a significant effect on 
the final conclusions concerning the viability of this project, and it 
is for this reason that further study is required. 


49026 (DOE/RA/50334—1175(Exec.Summ.)) Commer- 
cial low-Btu coal-gasification plant. (General Refractories 
Co., Florence, KY (USA)). Nov 1981. Contract FG0O1- 
80RA50334. 9p. NTIS, PC A02/MF A0Ol1. Order Number 
DE82014979. 

In response to a 1980 Department of Energy solicitation, the 
General Refractories Company submitted a Proposal for a feasibil- 
ity study of a low Btu gasification facility for its Florence, KY 
plant. The proposed facility would substitute low Btu gas from a 
fixed bed gasifier for natural gas now used in the manufacture of 
insulation board. The Proposal was prompted by a concern over 
the rising costs of natural gas, and the anticipation of a severe in- 
crease in fuel costs resulting from deregulation. The feasibility 
study consisted of the following tasks: perform preliminary engi- 
neering of a gasification facility; provide a definitive full gas cost 
estimate based upon the preliminary engineering fuel design; deter- 
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mine the preferred source of coal; determine the potential for the 
disposition of, and income from, by-products; develop a health and 
safety program; perform an analysis of the risks involved in con- 
structing and operating such a facility; and prepare a Financial 
Analysis of General Refractories selected Dravo Engineers and 
Constructors based upon the qualifications of Dravo in the field of 
coal conversion, and the fact that Dravo has acquired the rights to 
the Wellman-Galusha technology. Given the various natural gas 
forecasts available, there seems to be a reasonable possibility that 
the five-gasifier LBG prices will break even with natural gas prices 
somewhere between 1984 and 1989. General Refractories recog- 
nizes that there are many uncertainties in developing these natural 
gas forecasts and, if the present natural gas decontrol plan is not 
fully implemented, some financial risks would occur in undertaking 
the proposed gasification facility. Because of this, General Refrac- 
tories has decided to wait for more substantiating evidence that nat- 
ural gas prices will rise as is now being predicted. 


49027 (EPRI-AP—2394) Proceedings of the first annual 
EPRI contractors’ conference on coal gasification. (Electric 
Power Research Inst., Palo Alto, CA (USA)). May 1982. 
390p. (CONF-8110210—). NTIS, PC A1l7/MF A0O1. Order 
Number DE82905786. 

From 1. annual EPRI contractors conference on coal gasifi- 
cation; Palo Alto, CA, USA (28 Oct 1981). 

Portions of document are illegible. 

The First Annual EPRI Contractors Conference on Coal 
Gasification was held in Palo Alto, California, on October 28 and 
29, 1981. The purpose of this conference was to bring together an 
invited international audience from EPRI contractors, government 
laboratories and organizations, utility companies, industry, and aca- 
demia to participate in a review of the results of the EPRI pro- 
gram. In the years 1979 through 1981, several comprehensive test- 
run programs were conducted under EPRI sponsorship with US 
coals on gasification pilot plants. A parallel series of projects exam- 
ining the dynamic behavior and controllability of gasification-com- 
bined-cycle (GCC) systems and their component unit operations 
also has been conducted. In addition, several supportive research 
studies on the behavior of coal during the conversion (gasification) 
process, on materials, on instrumentation, etc., have been undertak- 
en. This work has now reached a point where organizations devel- 
oping this technology have embarked on major projects based on 
commercial-sized gasification reactors. Seventeen papers have been 
entered individually into EDB and ERA. (LTN) 


49028 (EPRI-AP—2394, pp 20p, Paper 1) Enriched air 
and oxygen gasification of Illinois No. 6 coal in a Texaco coal 
gasification unit. Dillingham, E.W.; Richter, G.N_; 
Schlinger, W.G. (Texaco Montebello Research Lab., South 
El Monte, CA). May 1982. NTIS, PC A1l7/MF AOl. 

From 1. annual EPRI contractors conference on coal gasifi- 
cation; Palo Alto, CA, USA (28 Oct 1981). 

Results of studies made with Illinois No. 6 coal to demon- 
strate technology to integrate the Texaco Coal Gasification Process 
in an environmentally acceptable manner with gas turbines for 
combined cycle electric power generation are presented. The oper- 
ability and response of the gasifier and Selexol acid gas removal 
unit during transient load simulation utilizing both oxygen and en- 
riched air as oxidants are demonstrated. Steady state performance 
data are presented on the gasifier and Selexol unit at a variety of 
oxygen to coal ratios at different production rates utilizing both 
oxygen and enriched air as oxidants to produce fuel gas to operate 
a gas turbine combustor. Base line environmental data that were 
gathered on gas, water and solid samples produced during syngas 
generation utilizing each oxidant system are presented. 


49029 (EPRI-AP—2394, pp 13p, Paper 2) EPRI tests on 
Ruhrkohle/Ruhrchemie’s 165 ton per day Texaco coal gasifi- 
cation pilot plant. McDaniel, J. (EPRI, Palo Alto, CA). 
May 1982. NTIS, PC A17/MF AOl. 

From 1. annual EPRI contractors conference on coal gasifi- 
cation; Palo Alto, CA, USA (28 Oct 1981). 

EPRI's test on the RAG/RCH version of the Texaco Coal 
Gasification Process confirmed its suitability for electric power 
generation application. General process performance was as expect- 
ed based on the smaller scale Montebello tests. The observed differ- 
ences were relatively minor and we have every reason to expect 
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that scale-up to the Cool Water gasifier size can be successful. Dy- 
namic behavior of the process was also generally as expected and 
integration of the gasification system with power generation equip- 
ment at Cool Water should be able to be accomplished with 
modern controls. Test results confirm that the Texaco process is 
environmentally acceptable. Finally, the mechanical integrity of all 
the process equipment was demonstrated. The performance of the 
gasifier refractory was particularly encouraging. Analysis of the 
vast amount of Oberhausen data is continuing. The results generat- 
ed to date have provided a significant design input for Cool Water 
and have confirmed the appropriateness of our selection of the 
Texaco process for the power generation application. 


49030 (EPRI-AP—2394, pp 13p, Paper 3) EPRI test 
program on British Gas Corp./Lurgi slagging gasifier. 
McDaniel, J. (EPRI, Palo Alto, CA). May 1982. NTIS, PC 
A17/MF AOl. 

From 1. annual EPRI contractors conference on coal gasifi- 
cation; Palo Alto, CA, USA (28 Oct 1981). 

Fundamental thermodynamic considerations and results of 
the original large-scale BGC/Lurgi Slagging Gasification develop- 
ment program beginning in 1974 showed this gasifier to be an ex- 
tremely efficient generator of fuel from eastern US coals. This high 
efficiency at large demonstration scale is the main reason for 
EPRI's interest in the technology. The EPRI test runs conducted in 
late 1979 on the 350 TPD gasifier at Westfield, Scotland, were pri- 
marily control experiments but, during the course of the runs and 
as part of the run objectives, this promised high efficiency was con- 
firmed. Table 1 compares actual performance of the Slagger during 
the EPRI runs to that of Ruhrkohle/Ruhrchemie’s 165 TPD 
Texaco system was chosen for comparison because it also has high 
efficiency on eastern US coals demonstrated at a reasonably large 
scale. The Slagger’s greater conversion of coal to fuel gas is clear 
as is its relatively lower oxygen consumption. The EPRI runs on 
the BGC/Lurgi slagging gasifier demonstrated highly efficient op- 
eration and extremely rapid load change capability. Since the EPRI 
Project considerable progress has been made in the continued de- 
velopment of the slagging Gasifier. In particular: A wide range of 
British coals containing up to 35% fines in the feed coal has been 
successfully gasified; fines injection via the tuyeres has been suc- 
cessfully demonstrated up to 15% of total coal feed; and a commer- 
cial hearth system has been tested over a prolonged period. The 
technology development is proceeding along a logical path which 
should lead to full commercial availability in a very few years. 


49031 (EPRI-AP—2394, pp 28p, Paper 4) Shell coal ga- 
sification process. Roberts, S.C. (Shell Development Co., 
Houston, TX); van der Burgt, M.J. May 1982. NTIS, PC 
A17/MF AOl. 

From 1. annual EPRI contractors conference on coal gasifi- 
cation; Palo Alto, CA, USA (28 Oct 1981). 

The entrained Shell Coal Gasification Process operating 
under slagging conditions and elevated pressure features: Practical- 
ly complete gasification of most coals; high reactor throughput; 
high thermal efficiency and efficient heat recovery; production of a 
clean gas without byproducts; and environmental advantages. 
There are numerous possible future applications for this process. 
The gas produced (93 to 98%v hydrogen and carbon monoxide) is 
suitable for the manufacture of hydrogen or reducing gas and, with 
further processing, substitute natural gas (SNG). Moreover, the gas 
can be used for the synthesis of ammonia, methanol and liquid hy- 
drocarbons. Another possible application of this process is as an in- 
tegral part of a combined-cycle power station featuring both gas 
and steam turbines. Such integration of a Shell coal gasifier with a 
combined-cycle power station will allow for electricity generation 
at 42 to 45% efficiency for a wide range of feed coals. The devel- 
Opment program includes the operation of a 150 t/d gasifier at 
Deutsche Shell’s Harbury refinery since November 1978 and of a 6 
t/d process development unit at Royal Dutch Shell's Amsterdam 
laboratories from December 1976 onwards. The next step will be 
the construction and operation of 1000 to 2000 t/d prototype plants 
which are scheduled for commissioning in the mid-1980's. Towards 
the end of the eighties or early nineties, large commercial units 
with up to 2500 t/d gasifiers are contemplated. This paper describes 


the process, some potential applications, and recent development 
experience. 
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49032 (EPRI-AP—2394, pp 24p, Paper 5) C-E coal gasi- 
fication process development unit. Bozzuto, C.R. (Combus- 
tion Engineering, Inc., Windsor, CT). May 1982. NTIS, PC 
A17/MF AOl1. 

From 1. annual EPRI contractors conference on coal gasifi- 
cation; Palo Alto, CA, USA (28 Oct 1981). 

Combustion Engineering, Inc. is developing an entrained 
flow, atmospheric pressure air blown, slagging, coal gasification 
process for application to electric power generation. C-E has built 
and is operating a five tons of coal per hour Process Development 
Unit (PDU) at its Windsor, Connecticut site. The PDU program is 
sponsored by the United States Department of Energy, the Electric 
Power Research Institute, and Combustion Engineering, Inc. The 
objectives of the PDU program are to demonstrate the capability 
and suitability of the process to produce a low Btu gas of predict- 
able composition and cleaniness, to provide design information for 
scaleup of the equipment, and to provide mechanical data on the 
application of the plant equipment to the intended process. Includ- 
ed in this paper are a brief description of the PDU, highlights of 
the operation, a summary of the test conditions, pertinent results, 
and some future plans. During three years of operation, the PDU 
has logged over 5000 hours of coal firing of which 3600 were in 
the gas making mode. Several key process concepts have been 
demonstrated including two-stage, atmospheric pressure operation 
with no tar formation, char collection and recycle, and H2O remov- 
al. 


49033 (EPRI-AP—2394, pp 14p, Paper 6) Economics of 
coal gasification systems. Gluckman, M.J. (EPRI, Palo Alto, 
CA). May 1982. NTIS, PC A17/MF AOl1. 

From 1. annual EPRI contractors conference on coal gasifi- 
cation; Palo Alto, CA, USA (28 Oct 1981). 

This paper addressed recent EPRI studies concerning capital 
and operating costs for a variety of coal gasification based systems. 
Financial results were presented for gasification-combined-cycle 
power plants, gasification-based fuel gas plants, dedicated coal-to- 
methanol facilities and a plant co-producing combined cycle power 
and once-through methanol. Details of the Advanced Power Sys- 
tems Division's reliability analysis of a gasification-combined-cycle 
power plant were also presented. 


49034 (EPRI-AP—2394, pp 13p, Paper 7) Cool water 
coal gasification-combined cycle project. O'Shea, T.P. (Elec- 
tric Power Research Inst., Palo Alto, CA). May 1982. 
NTIS, PC A17/MF AOI. 

From 1. annual EPRI contractors conference on coal gasifi- 
cation; Palo Alto, CA, USA (28 Oct 1981). 

The facility will be located at SCE’s 600 MW Cool Water 
station near Daggett, California (about 120 miles northeast of Los 
Angeles). It will consist of a coal receiving and slurry preparation 
section, a gasifier designed for operation at 600 psi (4.14 MPa), 
syngas coolers (waste heat boilers), particulate and sulfur removal 
systems, a sulfur recovery unit, combined cycle power generation 
equipment (a combustion turbine electric generator, a heat recovery 
steam generator, and a steam turbine electric generator), and sup- 
port and ancillary equipment. Major objectives of the project are 
shown in Table 1. The present status is: (1) engineering is proceed- 
ing at a reduced level and construction commencement is temporar- 
ily delayed pending definition of funding closure arrangements, and 
(2) plans are being formulated to complete the required project 
funding from one or more of the following possible sources: in- 
creased commitments from present participants, new participants 
and sponsors, US Synthetic Fuels Corp., or alternative financing ar- 
rangements. 


49035 (EPRI-AP—2394, pp 6p, Paper 8) Notes from 
panel discussion on gasification process commercialization 
prospects. Holt, N. (Electric Power Research Inst., Palo 
Alto, CA); Henry, I.; Kolaian, J.; Vogt, E.; Gluckman, M. 
May 1982. NTIS, PC A17/MF AOl1. 

From 1. annual EPRI contractors conference on coal gasifi- 
cation; Palo Alto, CA, USA (28 Oct 1981). 

The panel discussion brought out the status of several plants 
and company plans for further development of several processes. A 
discussion of the market for coal gasification brought out the fact 
that gasifiers for chemical feedstocks would be smaller than those 
for utilities. Several feasibility studies were mentioned. (LTN) 
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49036 (EPRI-AP—2394, pp 23p, Paper 9) Moving-bed 
GCC control study. Patel, A.S.; Priestley, R.R.; Daniel, K.J. 
May 1982. NTIS, PC A17/MF AOI. 

From 1. annual EPRI contractors conference on coal gasifi- 
cation; Palo Alto, CA, USA (28 Oct 1981). 

The process dynamics feature unique interactions resulting 
from the inherent characteristics of the air-blown, dry-ash, moving- 
bed gasification process. These include sizeable transients in fuel 
gas composition and heating value during load change operations. 
These were accompanied by steam system transients caused by nec- 
essary changes in extraction steam flow to the gasifier. In both 
cases, a positive feedback effect resulted, countering the effects of 
the load change. However, the gas turbine was nevertheless effec- 
tive in compensating for such anomalous behavior, allowing the 
GCC plant controls to satisfy changes in load demand. The GCC 
plant was successfully controlled by making use of the large inher- 
ent storage volume of the fuel process. In this manner, fuel pressure 
variation was minimized without need for additional storage capac- 
ity. A significant result of the study was the development of a plant 
control strategy which can effectively meet power system response 
requirements within fuel system limitations. Specifically, the tur- 
bine-lead control scheme was found to be the more successful mode 
for operation and control of these air-blown moving-bed GCC 
power plants. By comparison GCC plant performance and control 
capabilities are limited in the gasifier-lead control mode, and may 
not satisfy all power system requirments. The turbine-lead control 
mode was supplemented by fuel system control modifications to im- 
prove plant controllability. Such improvements involved the use of 
combined feedforward/feedback control signals to minimize the 
effect of transients on the cleanup train. These results imply possi- 
ble further performance improvements by applying similar feedfor- 
ward/feedback concepts throughout the plant to achieve an effec- 
tive coordinated control strategy. GCC plant performance was also 
controlled satisfactorily during critical periods involving contingen- 
cy operations following a major upset, such as a gas turbine trip 
and/or a gasifier trip. 


49037 (EPRI-AP—2394, pp 19p, Paper 10) Entrained 
GCC plant simulation including power system integrability. 
Smelser, S.C.; Weber, D.C. May 1982. NTIS, PC A17/MF 
AOl. 

From 1. annual EPRI contractors conference on coal gasifi- 
cation; Palo Alto, CA, USA (28 Oct 1981). 

This paper presents the types of models that have been de- 
veloped for the analysis of the entrained Gasification Combined- 
Cycle (GCC) power plant and the results obtained using these 
models in two projects. The simulation models are based on en- 
trained flow gasifiers of the Texaco type under oxygen-blown, pres- 
surized, slagging conditions. A simple model of this plant was used 
to study the operability in a simulated power system environment. 
A more detailed model was used to study plant control strategies 
and plant contingencies. The studies have demonstrated that GCC 
plants can provide lower system incremental cost and can provide 
rapid response (5% of rated load/minute) both for loading follow- 
ing and regulation. When configured with parallel operation of gas 
turbines, these plants have a lower heat rate, use a cheaper fuel 
(relative to oil), have a lower incremental cost curve and provide 
faster response than many of the fossil-fueled units they might re- 
place. In addition, the Power System Study has demonstrated the 
usefulness of a simple model used as a screening tool to study over- 
all plant dynamics. This simple model complements the more de- 
tailed model. The power plant control studies have demonstrated 
that these plants can be controlled using conventional control 
system design methods. However, the identification of the best con- 
trol philosophy will require further study. It is generally accepted 
that some degree of coordination between the gasifier and the gas 
turbine control system will provide better control. 


49038 (EPRI-AP—2394, pp 32p, Paper 11) Dynamic re- 
sponse tests of a large commercial oxygen plant under closed 
loop computer control. Chatterjee, N. (Air Products and 
Chemicals, Inc., Allentown, PA); Patrylak, A.J.; Sorensen, 
J.C.; Quentin, G.H. May 1982. NTIS, PC Al7/MF AOI. 

From 1. annual EPRI contractors conference on coal gasifi- 
cation; Palo Alto, CA, USA (28 Oct 1981). 
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Air Products and Chemicals has successfully conducted a 
series of transient response tests on one of their computer con- 
trolled 1000 T/D oxygen production plants at LaPorte, Texas. 
These tests involved a series of rapid rate changes in oxygen pro- 
duction to simulate the varying demand for oxygen of a coal gasi- 
fier in combined cycle power generation service. The actual 
oxygen plant rate changes easily exceeded the targeted response 
rates, with minimal variation in product oxygen purity. Oxygen 
production rate changes'of +- 10 to +- 13% of design in 1 to 2 
minutes were readily accomplished. The production rate was also 
varied over the full range from 70% to 105% of design at a con- 
tinuous ramp rate of approximately 2% of design production per 
minute. During such tests, oxygen purity was maintained at close to 
99.0%; the maximum variation at any time was only +- 0.2% by 
volume. Fundamental to the plant's ability to respond to load 
changes was the integration of the Air Products’ air separation 
plant design and closed loop computer control scheme which uses a 
direct digital control algorithm with a feed forward control strat- 
egy. This control scheme is a proprietary development of Air Prod- 
ucts. Air Products firmly believes that the operation of any large 
energy intensive plant can be significantly enhanced by a properly 
designed computer control system. Energy savings by monitoring 
and closed-loop control alone would justify its installation. It imple- 
ments the best operator philosophy at all times, helps immensely in 
operator training and in eliminating the differences in performance 
between new and experienced operators. In the case of complex re- 
quirements, such as load-following, the success of the LaPorte tests 
further demonstrated the value of the computer system. Sensitive 
instruments and sophisticated algorithms can make the plant's re- 
sponse vastly superior to a manually operated plant. 


49039 (EPRI-AP—2394, pp 24p, Paper 13) Coal pyroly- 
sis at high temperatures. Solomon, P.R. (Advanced Fuel Re- 
search, Inc., East Hartford, CT); Hamblen, D.G.; Goetz, 
C.J.; Nsakala, N.Y. May 1982. NTIS, PC A17/MF AO1. 

From 1. annual EPRI contractors conference on coal gasifi- 
cation; Palo Alto, CA, USA (28 Oct 1981). 

This paper presents a comparison of experimental and theo- 
retical studies of coal pyrolysis using a laminar entrained flow reac- 
tor at temperatures up to 1500°C. The reactor is similar in design 
to that of Badzloch and Hawksley. The experiment measures the 
composition of the evolved gases and the physical and chemical 
changes in the coal char (by Elemental Analysis and FTIR) as a 
function of reaction distance. Measurements were made on a Pitts- 
burgh Seam Coal in helium and in a No 85%COz2 15% mixture. The 
theoretical study models the time-temperature evolution of the 
products of thermal decomposition using a general set of kinetic pa- 
rameters and a knowledge of the coal’s structural composition. The 
time-temperature history of the coal particles needed for the ther- 
mal decomposition model was obtained from a simulation which in- 
cluded radiative heat flux from the furnace walls, heat exchange 
with the gas, and a model for the particle swelling which produced 
a rapid temperature rise due to the increase in surface area for ab- 
sorbing radiation. 


49040 (EPRI-AP—2394, pp 52p, Paper 15) Coking prop- 
erties of coal under pressure and their influence on moving 
bed gasification. Lancet, M.S.; Curran, G.P.; Sim, F.A. 
(Conoco Coal Development Co., Library, PA). May 1982. 
NTIS, PC A17/MF AOl1. 

From 1. annual EPRI contractors conference on coal gasifi- 
cation; Palo Alto, CA, USA (28 Oct 1981). 

The expeirmental data presented herein should provide a 
start on the required data base which will ultimately permit the 
prediction of the coking properties of coals being considered as po- 
tential gasifier feedstocks. The limited data obtained pertaining to 
pyrolysis yields and gas composition are encouraging and suggest 
that accurate gas yield predictions may also be possible at the con- 
clusion of this program. The effects of process variables on coal 
swelling and fluidity has been fairly well established, but more 
work is needed to get predictive mathematical correlations of these 
as well as coking and pyrolysis properties of coals. 


49041 (EPRI-AP—2394, pp 33p, Paper 16) Phase equi- 
libria for coal tar-water systems. Anderson, F.E.; Gibson, 
M.M.; Prausnitz, J.M. (Lawrence Berkeley Lab., CA). May 
1982. NTIS, PC A17/MF AO1. 


ERA VOL. 7, NO. 19 / 6110 


From 1. annual EPRI contractors conference on coal gasifi- 
cation; Palo Alto, CA, USA (28 Oct 1981). 

To design the quench step and subsequent coal tar-water 
separations in coal gasifiers, phase equilibria must be available for 
coal tar-water systems for a wide range of temperature. This pro- 
gram report summarizes our work toward obtaining and correlating 
such equilibria. Current experimental and theoretical programs are 
reviewed; these include details of our apparatus for measurement of 
three-phase, vapor-liquid-liquid equilibria, our experimental proce- 
dures for characterization of coal tars, possible modifications of the 
UNIFAC method for correlation of activity coefficients, and possi- 
ble modifications of the Redlich-Kwong equation of state for fuga- 
city coefficents applied to all phases of coal tar-water systems. 


49042 (EPRI-AP—2394, pp 10p, Paper 17) Materials 
for radiant coolers of entrained slagging gasifiers. Perkins, 
R.A. (Lockheed Palo Alto Research Labs., CA). May 1982. 
NTIS, PC A1l7/MF AO1. 

From 1. annual EPRI contractors conference on coal gasifi- 
cation; Palo Alto, CA, USA (28 Oct 1981). 

A total of 24 different alloys and coating systems were se- 
lected for testing in four different gas compositions. Thermodynam- 
ic phase stability considerations indicate that only titanium, alumi- 
num, aluminum-rich coatings, and high chromium alloys will be ca- 
pable of forming protective oxide scales under these exposure con- 
ditions. Sulfide scales will be in stable equilibrium with the gas on 
all low alloy steels, low chromium steels (< 12%), and the copper 
base brasses and bronzes. Available kinetic data, however, indicate 
that the rate of sulfidation at these temperatures may be compara- 
tively slow and the surface recession encountered may be within 
acceptable limits (< 20 mpy). The rate of surface recession for 
those alloys that formed sulfide scales was unacceptably high (> 30 
mpy) for the low alloy and 12% Cr steels at 752 to 932°F (400 to 
500°C) but was very low (< 10 mpy) for the high chromium (18% 
Cr or more) ferritic and austenitic steels. The maximum depth of 
penetration for the 300 series austenitic stainless steels is less than 1 
mil after 1500 hr at 932°F (500°C). The estimated rate of attack is 
< 10 mpy and high Cr (18% or more) ferritic and austenitic steels 
appear to have adequate resistance to attack for long term service 
under these conditions. The austenitic steels are susceptible to local- 
ized attack by pitting where as the ferritic steels hava a more uni- 
form, general mode of attack. 


49043 (MTI/WDC—82TRS510) High temperature packing 
test program. First quarterly technical progress report, Octo- 
ber 1-December 26, 1981. (Mechanical Technology, Inc., 
Fairfax, VA (USA)). 12 Feb 1982. Contract AC22- 
81PC40090. 9p. NTIS, PC A0O2/MF A0Ol. Order Number 
DE82011250. 

The program was undertaken to improve the technical un- 
derstanding of the performance of plunger packings in coal lique- 
faction pilot plant feed pumps. During the first quarter of FY 1982, 
visits were made to the H-Coal, EDS and SRC-I pilot plants, 
where technical discussions were held with maintenance and engi- 
neering personnel, and the maintenance records and work orders 
for the plunger pumps were reviewed. Technical discussions were 
held with engineering personnel at the manufacturing facilities of 
three plunger pump manufacturers’ companies. Contracts and tech- 
nical discussions with packing vendors were initiated. Design of the 
laboratory tests was started. 


49044 (ORNL/ENG/TM—24) International survey of 
the status of technology of critical components for coal-lique- 
faction processes. Williams, W.R.; Conley, T.B.; Dahl, T.L.; 
Johnsson, K.O. (Oak Ridge National Lab., TN (USA)). Jun 
1982. Contract W-7405-ENG-26. 78p. NTIS, PC A05/MF 
A0l. Order Number DE82015236. 

Portions of document are illegible. 

The subject survey considers three categories of compo- 
nents: slurry letdown valves, slurry pumps, and heat-transfer equip- 
ment (slurry preheaters and exchangers and gasifier waste-heat boil- 
ers). We concluded that foreign technology is similar to US tech- 
nology and that both foreign and domestic manufacturers are hin- 
dered by: (1) a lack of adequate design correlations partially be- 
cause of proprietary restrictions; and (2) uncertainties in demonstra- 
tion and commercialization schedules. Solutions to slurry letdown 
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valve and slurry pump problems, which are only now being devel- 
oped in the United States, were used as far back as the 1940s in 
German liquefaction plants and today are being incorporated into 
equipment selected and installed in several foreign pilot plants. 


49045 (ORNL/MIT—343) ASPEN simulation of an indi- 
rect coal-liquefaction plant. Chien, P.S.J.; Luther, M.A. (Oak 
—— National Lab., TN (USA); Massachusetts Inst. of 
Tech., Oak Ridge, TN (USA). School of Chemical Engi- 
neering Practice). Jun 1982. Contract W-7405-ENG-26. 91p. 
NTIS, PC A05/MF A0O1. Order Number DE82016321. 

Portions of document are illegible. 

The methanol synthesis, the Mobil methanol-to-gasoline 
(MTG) conversion, and the synthetic natural gas (SNG) upgrading 
steps in an indirect coal-liquefaction plant were simulated and ana- 
lyzed using the Advanced System for Process Engineering 
(ASPEN). The plant, proposed to be built for the Tri-State Syn- 
fuels Company in Western Kentucky, converts 19,900,000 kg/d 
(21,900 ST/D) of coal to 3.31 x 10° kg gasoline/day and 2.99 x 10° 
kg liquefied petroleum gas/day. Closure of the simulation with the 
design mass balance was within 99.7% through the MTG process- 
ing step. Simulated estimates for the mass flow of crude methanol 
were only 0.2% less than those for the proposed design. A molar 
recycle-to-feed ratio of 4.5 yielded a crude methanol product 
stream similar to the design case. The purity of the crude methanol 
was calulated to be 98%, in comparison with the proposed design 
purity of 95%. The ASPEN simulation revealed the design case to 
have overestimated gasoline production by 16,400 kg/h (36,000 Ib/ 
h) or 11.8%, and underestimated wastewater production by 15,000 
kg/h (33,000 lb/h) or 7.2%. The alkylation section of the MTG 
step and the methanation section of the SNG upgrading steps were 
only partially simulated due to limited process information. An 
overall energy balance indicated a net production of energy (4.9 
GW or 17 x 10° Btu/h) from the plant. Most (91%) of the energy 
comes from methanol synthesis. 


49046 (ORNL/TM—8057) Evaluation and analysis of 
coke formation and deposition in coal-liquefaction-process 
equipment. Frazier, G.C.; Lin, K.H.; Edwards, R.E. Jr. 
(Oak Ridge National Lab., TN (USA)). Jul 1982. Contract 
W-7405-ENG-26. 125p. NTIS, PC A06/MF AOl. Order 
Number DE82018209. 

Portions of document are illegible. 

This study was made to develop correlations that may pro- 
vide guidance in preventing or minimizing formation and deposition 
of coke or coke-like solids in coal liquefaction process equipment. 
Relevant published literature was reviewed to ascertain the current 
knowledge of the subject, as well as to extract and consolidate the 
data base that may be of use in accomplishing this goal. The infor- 
mation available from the literature was largely qualitative in 
nature, and most of it was not directly applicable. The only quanti- 
tative data base of practical use, although incomplete, was derived 
from progress reports of the Wilsonville Pilot Plant for the SRC-I 
fired slurry preheater. A comprehensive analysis of the Wilsonville 
preheater data based on several postulates and assumptions regard- 
ing the coking mechanism resulted in dimensional correlations of 
the given forms. The plots of these empirical correlations are 
within 95% confidence limits of most experimental coking data 
points, and the curves represent the incipient coking conditions. Ex- 
amination of the plots shows that practically all the noncoking data 
points from runs made with Kentucky No. 9 coal are found in the 
regions below curves 1 and 2. Similarly, the noncoking data points 
from runs with Indiana V coal are located almost completely below 
curve 1; however, most of them fall in the region above curve 2. 
This apparent inconsistency may be at least partially attributable to 
the difference in the characteristics of the two types of coals and to 
incompleteness of the original plant data. Further efforts are re- 
quired to resolve this inconsistency and to improve the coking cor- 
relations developed. These include acquisition of additional data 
from major coal liquefaction facilities and analysis of the data to 
broaden the bases for the correlations. 


49047 (ORNL/TM—8090) Software guide for the UMD 
data-acquisition system. Million, D.L.; Brand, J.I.; Ruenger, 
E.L.; Klein, J.A. (Oak Ridge National Lab., TN (USA)). 
Jul 1982. Contract W-7405-ENG-26. 66p. NTIS, PC A04/ 
MF AO1. Order Number DE82019858. 
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The US Department of Energy Gasifiers in Industry pro- 
gram is part of a large-scale activity to develop and improve tech- 
nologies for conversion of coal into clean gaseous fuels that can be 
used as substitutes for oil and natural gas. As part of this program 
the Life Sciences Synthetic Fuels Program at Oak Ridge National 
Laboratory was commissioned by DOE to implement an extensive 
environmental monitoring and sampling program at the University 
of Minnesota-Duluth coal gasifier. One aspect of the monitoring 
program involved the establishment of an on-line sampling and 
analysis system for the gasifier plant. This paper documents the 
computer software developed for the on-line monitoring program. 
All information needed to operate the data-logging programs at the 
UMD gasifier is included. 


49048 (ORNL/TM—8222) Coal-liquefaction letdown- 
valve operating experience at coal-liquefaction pilot plants. 
Dahl, T.L. (Oak Ridge National Lab., TN (USA)). Jun 
1982. Contract W-7405-ENG-26. 53p. NTIS, PC A04/MF 
A01. Order Number DE82016300. 

This report summarizes all valve operating experience that 
can be gathered from public literature of the Fort Lewis and the 
Wilsonville solvent-refined coal (SRC) pilot plants, as well as the 
H-Coal and Exxon pilot plants. Monthly, quarterly, and annual re- 
ports were reviewed for information concerning the letdown valve 
experience. Minutes of pilot plant operators’ meetings and proceed- 
ings of valve symposiums that related to SRC pilot plant letdown 
valves were studied. A complete listing of the reports studied is 
available in the References. In addition, engineers at all sites re- 
sponded to frequent communications to clarify points that were 
thus gathered. The report discusses the valve and piping configura- 
tions and compares similarities and the lessons learned at each of 
the plants. Key features common to successful letdown valves in- 
clude: (1) streamlined valve bodies, (2) an expanded volume exit ge- 
ometry, (3) proper sizing that keeps the valve plug in an opened 
position, and (4) a long straight or slightly tapered choking section 
to delay vaporization. 


49049 (ORNL/TM—8238) Packed-bed letdown studies. 
Carlson, P.K. (Oak Ridge National Lab., TN (USA)). Jul 
1982. Contract W-7405-ENG-26. 64p. NTIS, PC A04/MF 
A0l1. Order Number DE82018573. 

High pressure slurry letdown valves used in direct coal liq- 
uefaction process pilot plants have historically experienced high 
rates of failure and are therefore considered a potential commercial 
reliability concern. A promising alternative to the use of more-or- 
less conventional valves for this service, called the packed bed let- 
down system, is described in the report. Slurry velocity within a 
bed of spheres is controlled by suitable choice of bed diameter vs 
length; and a novel flow control scheme is employed, consisting of 
the controlled addition into the bed of a second, process-derived 
fluid stream. Computer studies have been undertaken and a small 
packed bed experiment has been operated: (1) to develop packed 
bed system designs and predict the performance of fluid control 
systems for SRC-II Demonstration Plant and H-Coal Pilot Plant 
system; and (2) to study and, if necessary, develop pressure drop 
correlations for packed beds operating in two- and three-phase high 
throughput regimes. 


49050 (SAND—82-0642C) Relative catalytic activity of 
iron containing minerals for the hydrogasification of coal. Pa- 
drick, T.D.; Rice, J.K.; Massis, T.M. (Sandia National 
Labs., Albuquerque, NM (USA)). 1982. Contract AC04- 
76DP00789. 7p. (CONF-820909—3). NTIS, PC A02/MF 
A01. Order Number DE82012776. 

From American Chemical Society symposium on coal lique- 
faction; Kansas City, MO, USA (1 Sep 1982). 

Investigation of the catalytic activity of several iron com- 
pounds on hydrogasification of coal showed that catalytic activity 
is dependent on the particular iron compound with the following 
order observed: FezOs > Fes04 > FeSO, > FeS2 > FeO > Fe. 
In this paper results of two series of experiments performed to aid 
in interpreting this dependence of reduced iron catalytic activity on 
precursor species are described. The assumption was made that the 
role of reduced iron in catalzing hydrogasification is dissociation of 
He. Also, there was evidence that catalysts affected gasification by 
physical interaction with the coal. Hydrogen transfer activity of the 
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reduced iron state for six iron containing minerals were measured. 
Each mineral resulted in a different active site density. The nitro- 
gen BET surface area and total pore volume on coal char samples 
with added iron containing minerals were measured. Again, each 
mineral affected the physical structure of the char differently. The 
investigators concluded that the catalytic activity of iron containing 
minerals for the hydrogasification of coal is related both to the hy- 
drogen transfer active site density in the reduced iron state of each 
mineral and to the physical effect each mineral has on increasing 
surface area and pore volume of the devolatized coal char. 


49051 Fluidized-bed catalytic coal-gasification process. 
Euker, C.A. Jr.; Wesselhoft, R.D.; Dunkleman, J.J.; 
Aquino, D.C.; Gouker, T.R. (to Dept. of Energy). US 
Patent Application 301,787. 14 Sep 1981. 26p. Contract 
AC01-78ET 13005. 

Coal or similar carbonaceous solids impregnated with gasifi- 
cation catalyst constituents are oxidized by contact with a gas con- 
taining between 2 vol % and 21 vol % oxygen at a temperature 
between 50 and 250°C in an oxidation zone and the resultant oxi- 
dized, catalyst impregnated solids are then gasified in a fluidized 
bed gasification zone at an elevated pressure. The oxidation of the 
catalyst impregnated solids under these conditions insures that the 
bed density in the fluidized bed gasification zone will be relatively 
high even though the solids are gasified at elevated pressure and 
temperature. 


49052 Solar coal-gasification reactor with pyrolysis-gas 
recycle. Aiman, W.R.; Gregg, D.W. (to Dept. of Energy). 
US Patent Application 251,662. 6 Apr 1981. 14p. Contract 
W-7405-ENG-48. 

Coal (or other carbonaceous matter, such as biomass) is con- 
verted into a product gas that is substantially free from hydrocar- 
bons. The coal is fed into a solar reactor, and solar energy is direct- 
ed into the reactor onto coal char, creating a gasification front and 
a pyrolysis front. A gasification zone is produced well above the 
coal level within the reactor. A pyrolysis zone is produced immedi- 
ately above the coal level. Steam, injected into the reactor adjacent 
to the gasification zone, reacts with char to generate product gases. 
Solar energy supplies the energy for the endothermic steam-char 
reaction. The hot product gases flow from the gasification zone to 
the pyrolysis zone to generate hot char. Gases are withdrawn from 
the pyrolysis zone and reinjected into the region of the reactor ad- 
jacent the gasification zone. This eliminates hydrocarbons in the gas 
by steam reformation on the hot char. The product gas is with- 
drawn from a region of the reactor between the gasification zone 
and the pyrolysis zone. The product gas will be free of tar and 
other hydrocarbons, and thus be suitable for use in many processes. 


49053 Process for avoiding the formation of waste water 
with noxious substances during desulphurization of coke oven 
gas. Preusser, G.; Diemer, P.; Radusch, P. (to Krupp-Kop- 
pers G.m.b.H., Essen (Germany, F.R.)). German(FRG) 
Patent 2,157,365/B/. 31 Jan 1980. 4p. (In German). 

This is a process for avoiding the formation of waste water 
with noxious substances during desulphurisation of coke oven gas 
by washing the hydrogen sulphide with liquid ammonia washing 
material in the circuit, and the subsequent catalytic oxidation of the 
hydrogen sulphide with sulphur in the presence of the washing ma- 
terial and air. The process of the invention has the advantage that 
when desulphurising the coke oven gas with liquid washing materi- 
al no noxious waste water is obtained, which has to be processed 
by expensive processes before being emitted into rivers. 


49054 Process for the manufacture of formed coke from 
brown coal. Kurtz, R.; Lazik, P.; Zimmermann, A. (to 
Rheinische Braunkohlenwerke A.G., Koeln (Germany, 
F.R.)). German(FRG) Patent 2,211,372/B/. 3 Jan 1980. 3p. 
(In German). 

This is a process for the manufacture of formed coke from 
brown coal with a water content, where the coal is first briquetted. 
The drying and degasifying of the briquette are carried out so that 
sufficient strength of the resulting formed coke is guaranteed, even 
for a relatively short dwell time in the coking reactor. The distilla- 
tion products occurring curing coking should cover the heat re- 
quirements of the process. 
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49055 (UCRL-Trans—11775) In situ gasification of coals 
from the L'vov-Volynsk field. Kushniruk, V.A.; Bartoshins- 
kaya, E.S.; Byk, S.I. Translated from Ugol' Ukrainy ; 5- 
6(Oct 1979). Contract W-7405-ENG-48. 7p. NTIS, PC 
A02/MF AO1. Order Number DE82018445. 

The geology and hydrology of the L'vov-Volynsk coal field 
are described as part of a feasibility study for in-situ gasification. 
This coal field covers 10,000 km? and has many seams, some thin, 
so that 70% of the coal cannot be considered as minable reserves. 
Properties of coal deposits which would be suitable for in-situ gasi- 
fication are given in a table; ash not more than 20% (25% for lig- 
nites), sulfur not more than 4.2%, melting temperature of ash not 
less than 1250°C. The properties of certain seams suitable for in-situ 
gasification are also listed. (LTN) 


49056 (UCRL-Trans—11764) Development of a new 
method of forming gasification channels at the Angren Pod- 
zemgaz station. Nusinov, G.O. Translated from Trudy Insti- 
tuta i  Proizvodstvennyi Opyt, Vsesoyuznyi Nauchno- 
Issledovatel'skii Institut Ispol'zovaniya Gaza v Narodnom Kho- 
zyaistve i Podzemnogo Khraneniya Nefti, Nefteproduktov i 
Szhizhennykh Gazov ; No. 2, 127-138(1967). Contract W- 
7405-ENG-48. 25p. NTIS, PC A02/MF AOl. Order 
Number DE82012922. 

Portions of document are illegible. 

It can be seen from the data that, allowing for the linking of 
supplementary vertical boreholes, the preparation of gasification 
channels based on inclined-horizontal drilling proceeds at a rate 3 
to 4 times higher and with a specific high-pressure air flow smaller 
by a factor of over 3 than when the previous method of filtration 
linking is used. In addition to the relative stability of gas quality, 
attention is drawn to the stability of the boreholes and to their 
length of operation. The operating life of vertical boreholes pre- 
pared for gasification by filtration linking averages 280 days under 
the conditions of the Angren Station. After this period the casing 
deforms or collapses and the borehole stops operating. By contrast, 
the operating life of inclined-horizontal boreholes using the new 
method of underground gas generator preparation reaches 440 
days. This is due to the fact that, in contrast to vertical and even 
directional (inclined) boreholes, the bore of an inclined-horizontal 
borehole is located in rocks far away from the region where they 
shift over the gasified space. Thus, in addition to a significant low- 
ering of the specific consumption of the high-pressure air flow, 
which is hard to come by and costly, and also in addition to the 
significant increase in the rate of preparation of successive gasifica- 
tion channels, the new method of preparation greatly improves the 
stability of boreholes and increases their operating life by 60%, 
which naturally is extremely significant in the operation of under- 
ground gas generators. 


49057 (NP—2903747) DGMK annual report, 1980. 
(Deutsche Gesellschaft fuer Mineraloelwissenschaft und 
Kohlechemie e.V., Hamburg (Germany, F.R.)). [nd]. 126p. 
(In German). NTIS (US Sales Only), PC A0O7/MF AOl. 
Order Number DE82903747. 

The main activities of Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie (DGMK) and Deutsche 
Vereinigung der Erdoelgeologen und Erdoelingenieure (DVGI) in 
1980 are described. There is an annex with a short description of 
current DGMK research projects and an outline of standardization 
in the field of petroleum and fuels. 


0105 By-products 
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REFER ALSO TO CITATION(S) 48983, 48989, 48991, 48995, 49028, 49029, 
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49031, 49041, 49110, 49152, 49164, 49496, 51011, 51022, 51025, 51836 


49058 (DOE/ER/10393—3) Improved instrument for the 
measurement of the thermal conductivity of non-electrolyte 
liquids. Final report. Sloan, E.D.; Graboski, M.S. (Colorado 
School of Mines, Golden (USA)). 1981. Contract AC02- 
79ER10393. 104p. NTIS, PC A06/MF AO1. Order Number 
DE82018898. 

The objectives of this work were as follows: to design and 
fabricate an instrument for the measurement of coal liquid thermal 
conductivities; to test the apparatus by comparing measured ther- 
mal conductivities of liquid toluene to standard reference data; and 
to measure the thermal conductivity of two different oils obtained 
from coal liquefaction processes. All of the above goals have been 
successfully completed. The fabrication of the instrument and mea- 
surement of the thermal conductivity of toluene with an accuracy 
to within 1.1% has been accomplished. The successful determina- 
tion of the thermal conductivities of two synthetic coal liquids, a 
Utah COED naphtha and an SRC I naphtha, are reported. A third 
liquid, as SRC II naphtha, has been investigated beyond the origi- 
nal scope of the contract. 


49059 (DOE/ER/10989—1) Reduction of aromatic com- 
pounds derived from coal by calcium. Progress report, Sep- 
tember 1, 1981-June 30, 1982. Benkeser, R.A. (Purdue 
Univ., Lafayette, IN (USA). Dept. of Chemistry). Jul 1982. 
Contract AC02-81ER10989. 6p. NTIS, PC A02/MF AO1. 
Order Number DE82019148. 

A total of thirteen hydrocarbons, most of which are deriv- 
able from coal, were reduced successfully by calcium in a solvent 
consisting of an equal volume mixture of methylamine and ethylen- 
ediamine. In most cases, the products of these reductions were 
cyclic monoalkenes, but, in a few instances, cyclic unconjugated 
dienes were the principal products. The reason for this dramatic 
difference in reaction products is not totally understood at this 
time, but evidence points to steric factors as playing an important 
role. Of the thirteen hydrocarbons which were reduced, at least 
five of these reductions represent the current method of choice for 
the preparation of the corresponding cyclic mono- or dialkene. In 
four of the cases, the initial products were obtained in such high 
purity that no further purification steps were required. Of signifi- 
cant importance was the finding that the calcium system seemed to- 
tally incapable of reducing isolated double bonds except in those 
cases where the double bond was highly strained. It is now clear 
that the calcium-amine reducing system complements the well es- 
tablished Birch and Benkeser Reductions, thus supplying the syn- 
thetic organic chemist with another weapon in his arsenal of selec- 
tive reducing agents. 


49060 (DOE/PC/30010—T1) Study of the transforma- 
tion and catalytic role of iron-bearing minerals in coal during 
liquefaction. Annual report, January 1980-December 1981. 
Montano, P.A. (West Virginia Univ., Morgantown (USA). 
Dept. of Physics). 1981. Contract AC22-80PC30010. 97p. 
NTIS, PC A05/MF AO1. Order Number DE82017152. 

In situ °7Fe Moessbauer spectroscopy has been used to study 
the decomposition of mineral pyrite of various sizes and pyrite in 
coal in an oxygen atmosphere at different temperatures between 25 
and 400°C. The study has shown that the oxidation of pyrite in the 
IL6 coal occurs in three steps: (1) to iron sulfates between 25 and 
310°C, (2) to y-Fe2O3 between 310 and 325°C, and (3) to a-Fe2Os 
between 325 and 400°C. In the case of mineral pyrite, the oxidation 
has been found to be particle size dependent and results in the for- 
mation of iron sulfates and a-Fe2O3. From the amount of conver- 
sion of pyrite in the IL6 coal (almost 100%) and the mineral pyrite 
(maximum of 7 +- 2%) it has been concluded that the oxidation of 
the two kinds of pyrite is entirely different and the oxidation of 
pyrite in coal is highly influenced by the coal constituents. Four 
other related subjects have been entered individually into EDB and 
ERA. 


49061 (DOE/PC/30010—T1, pp 22-51) Mboessbauer 
study of the thermal decomposition of FeS2 in coal. Bomman- 
navar, A.S.; Montano, P.A. (West Virginia Univ., Morgan- 
town). 1981. NTIS, PC A05/MF AOl1. 
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In Study of the transformation and catalytic role of iron- 
bearing minerals in coal during liquefaction. Annual report, January 
1980-December 1981. 

The Moessbauer effect was used to study the behavior of 
iron sulfides in four different coals. The transformation of pyrite in 
the coals as a function of temperature was studied in an inert at- 
mosphere. It was observed that there is a considerable reduction in 
the isomer shift of the iron sulfides at 440°C as compared to the 
values obtained in the absence of coal. There is also a significant 
line broadening at this temperature. The percentage conversion of 
pyrite to pyrrhotite depends strongly on time as well as type of 
coal. The weathering of the coal has a detrimental effect on the 
rate of conversion of pyrite to pyrrhotite. The stoichiometry of the 
pyrrhotites obtained is related to the total amount of sulfur in the 
coal. This suggests that the partial pressure of H2S in the reactor is 
the principal factor determining the Fe/sub 1-x/S stoichiometry. 


49062 (DOE/PC/30010—T1, pp 52-63) Effect of addi- 
tives on the stoichiometry of iron sulfides formed during liq- 
uefaction of a Powhatan No. 5 coal. Bommannavar, A.; 
Montano, P.A. (West Virginia Univ., Morgantown). 1981. 
NTIS, PC A05/MF AOI. 

In Study of the transformation and catalytic role of iron- 
bearing minerals in coal during liquefaction. Annual report, January 
1980-December 1981. 

In this work we report Moessbauer studies on the effect of 
addition of iron sulfides to a Powhatan No. 5 coal under liquefac- 
tion conditions. The addition of iron sulfides effectively changes re- 
action conditions and the H2S partial pressure in the reactor. 


49063 (DOE/PC/30010—T1, pp 64-78) Effect of addi- 
tives on the stoichiometry of iron sulfides formed during liq- 
uefaction of a Blacksville No. 2 coal. Bommannavar, A.; 
Montano, P.A. (West Virginia Univ., Morgantown). 1981. 
NTIS, PC A05/MF AO1. 

In Study of the transformation and catalytic role of iron- 
bearing minerals in coal during liquefaction. Annual report, January 
1980-December 1981. 

We report in this paper in situ Moessbauer measurements on 
the effect of H2S and additives on the stoichiometry and conversion 
of pyrite to pyrrhotites. To achieve a variation of H2S partial pres- 
sure different additives have been used, e.g., Fe7Ss, FeS2, S, and Fe. 
We have shown that the combination of H2S and pyrrhotite is a 
very effective hydrocracking agent. Pyrrhotite shows strong evi- 
dence of behaving as an hydrogenation catalyst. This behavior 
seems to be associated with the iron deficiency in the pyrrhotites. 


49064 (DOE/PC/30010—T1, pp 79-92) In situ Moess- 
bauer study of the reaction of pyrite with model compounds. 
Bommannavar, A.; Montano, P.A. (West Virginia Univ., 
Morgantown). 1981. NTIS, PC A05/MF AOl. 

In Study of the transformation and catalytic role of iron- 
bearing minerals in coal during liquefaction. Annual report, January 
1980-December 1981. 

It is clear from this study that the iron sulfides strongly in- 
teract with the model compounds; that no external hydrogen is nec- 
essary to drive the transformation of pyrite to pyrrhotite; and that 
heteroatoms like oxygen react with the iron sulfides. 


49065 (DOE/PC/30225—T3) X-ray diffraction and scat- 
tering studies of coal constituents. Semiannual technical prog- 
ress report, January 1-June 30, 1982. Pavlovic, A.S.; 
Renton, J.J. (West Virginia Univ., Morgantown (USA). 
Dept. of Physics). 1 Jul 1982. Contract FG22-80PC30225. 
42p. NTIS, PC A03/MF AO1. Order Number DE82017153. 

A procedure has been outlined above wherein the positions 
and areas of the peaks of the Fourier transform of the halo pattern 
of coals are calibrated against known properties of the coals. It is 
shown that this calibration can be used to make a proximate analy- 
sis of unknown coals with results as good as the conventional meth- 
ods. There are several advantages which this technique has over 
conventional techniques: (1) Sample preparation is simple and (2) it 
can be performed quickly. It also offers the possibility of leading to 
more fundamental information about the structure of coal if the 
Fourier transform characteristics can be related to the structure of 
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coal. Finally, this technique offers a means of characterizing and/or 
identifying other amorphous materials. 


49066 (DOE/PC/40783—T6) Instrumental methods of 
analysis of sulfur compounds in synfuel process streams. 
Quarterly technical progress report, January-March 1982. 
Jordan, J.; Stahl, J.; Yakupkovic, J. (Pennsylvania State 
Univ., University Park (USA). Dept. of Chemistry). Apr 
1982. Contract FG22-81PC40783. 19p. NTIS, PC A02/MF 
A01. Order Number DE82016125. 

This is the second quarterly report on work performed 
under contract renewed on September 30, 1981. Task 1. Methods 
development for the speciation of the polysulfides. Polysulfides 
were found to rearrange to longer average chain lengths during ti- 
tration with p-hydroxymercuribenzoate (HMB). Such rearrange- 
ment was relatively rapid and reproducible for a given pH, produc- 
ing tetrasulfide at pH14. The reaction of cyanide and HMB was in- 
vestigated, yielding approximate thermodynamic assignments. Task 
2. Methods development for the speciation of dithionite and poly- 
sulfides. The literature on the voltammetry of the moieties S:0,~*, 
S206~2, SsOc~?, SsOg~*, SsOg~? is reviewed. These moieties exhibit 
different half-wave potentials, on the basis of which speciation 
might be feasible. Analytically viable diffusion controlled currents 
have also been reported for a majority of the moieties. Carefully 
controlled conditions must be maintained (buffers, supporting elec- 
trolytes) in order to suppress anomalies (maxima, etc.) and obtain 
well defined limiting current domains. Task 3. Total accounting of 
the sulfur balance in representative samples of synfuel process 
streams. Work is scheduled to begin on April 1, 1982. 


49067 (DOE/PC/40803—3) Characterization of tar prod- 
ucts from rapid pyrolysis of bituminous coals. Third quarterly 
progress report, April-June 1982. Suuberg, E.M.; Unger, 
P.E. (Brown Univ., Providence, RI (USA). Div. of Engi- 
neering). 1982. Contract FG22-81PC40803. 10p. NTIS, PC 
A02/MF A0O1. Order Number DE82018096. 

We plan to measure molecular weights, elemental composi- 
tions and functional group compositions for materials produced 
under well resolved time-temperature history conditions. We antici- 
pate that this information will be of value to those whose concerns 
might be tar formation in gasifiers or soot formation in pulverized 
coal flames. Beyond this, it is expected that the information being 
produced will be of value in understanding the complex interplay 
of reactions and mass transfer within the coal particle (where the 
tar is present as metaplast, the only distinction being that the latter 
has not yet evaporated). The emphasis during this quarter was, 
first, on production of reliable tar molecular weight distribution 
curves. Second, we continued the work on selection of reliable cali- 
bration materials for characterization of coal liquid products by 
vapor phase osmometry (VPO). Third, we continued to improve 
the reliability of temperature measurements in so-called heated grid 
reactor systems. Fourth, we continued to focus on the question of 
what constitutes proper handling and storage of coal tars. 


49068 (EPRI-AP—2394, pp 16p, Paper 14) Entrained 
flow reactor with in situ FTIR analysis. Solomon, P.R.; 
Hamblen, D.G. (Advanced Fuel Research, Inc., East Hart- 
ford, CT). May 1982. NTIS, PC A17/MF AO1. 

From 1. annual EPRI contractors conference on coal gasifi- 
cation; Palo Alto, CA, USA (28 Oct 1981). 

A reactor has been constructed to study coal behavior under 
conditions of temperature and heating rate encountered in an en- 
trained flow gasifier. The reactor employes a Fourier Transform 
Infrared (FTIR) Spectrometer for a line, in-situ measurements of 
coal reactions. The reactor configuration is as follows: A gas 
stream of predetermined composition is heated during transit 
through a bed of alumina chips maintained at the same temperature, 
where coal is introduced through a water cooled injector. After a 
variable residence time the reacting stream crosses the FTIR beam 
and is quenched in a water cooled collector. The input gas stream 
and effluent stream can also be analyzed by routing the stream 
through an infrared cell. The FTIR can quantitatively determine 
many gas species observed in coal pyrolysis including CO, COs, 
H20, CHa, C2He, C2Hs, CoHs, CsHs, CsHs, CyHs, CeHe, NHs, 
HCN, SO2M COS, CS: and heavy paraffins and olefins. For meas- 
urements within the furnace, the signal modulation provided by the 
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FTIR's interferometer provides discrimination against the back- 
ground radiation. The instrument can take spectra every 80 msec to 
follow rapid changes in the reactor or co-add spectra for long peri- 
ods of steady state to increase signal to noise. The participle resi- 
dence time can be varied from 0 to 400 msec and the furnace has 
been designed to operate up to 1650°C. This paper reports on the 
reactor design and on preliminary measurements of species evolu- 
tion kinetics and kinetics of secondary reactions such as cracking, 
soot formation, char gasification, etc. 


49069 (IS—4794) Fossil-Energy annual report, October 
1, 1980-September 30, 1981. (Ames Lab., IA (USA)). Mar 
1982. Contract W-7405-ENG-82. 137p. NTIS, PC A07/MF 
A011. Order Number DE82018269. 

The Ames Laboratory fossil energy work involves: rapid 
analysis of minerals, ashing properties of coal blends, coal prepara- 
tion and testing (especially the Ames wet oxidation process and the 
identification and behavior of the organic sulfur compounds in 
coal), enhancement of magnetic susceptibility of pyrite, briquetting, 
petrography and electron microscopy of coal, etc. Progress in each 
of these areas is reported. (LTN) 


49070 (KHM-I—04, pp 71-77) Mercury concentrations 
in coal. Sjunnesson, L. (Sydkraft AB, Malmoe (Sweden)). 
Apr 1981. (In Swedish). NTIS (US Sales Only), PC A06/ 
MF AOl. 

From Does mercury pose health and environmental prob- 
lems for coal utilization conference; Stockholm, Sweden (22 Jan 
1981). 

A review of the forms and concentrations of mercury in coal 
is given. 


49071 (LA—9359-PR) Radioactive emissions from coal 
production and utilization. Third annual report, October 1, 
1980-September 30, 1981. Wagner, P.; Greiner, N.R. (Los 
Alamos National Lab., NM (USA)). Jun 1982. Contract W- 
7405-ENG-36. 23p. NTIS, PC A02/MF AOl. Order 
Number DE82019708. 

Radiochemical analyses of the uranium series nuclides were 
done on coals and waste products from 21 coal-fired power plants. 
Leachability and radon-222 emanation measurements were done on 
the solids. The radioactivity found and reported in this series of re- 
ports was very close to the literature values for radioactivity in 
soil, water, and air. Coals (median 1.6 ppM U) were found to be 
about one-third as radioactive as soils (median 4.2 ppM), ashes were 
about twice as radioactive as soils, and the leachates and liquids 
were similar to well waters (median 0.8 ppB U). The radioactivity 
added to the air by fly ash is very small compared to the radioac- 
tivity already present on natural airborne dust. Consequently, the 
radiologic impact and concomitant health and environmental im- 
pacts from coal-fired power production appears to be generally 
quite minute. 


49072 (LA-UR—81-3788) Coal-powder characterization 
and thermal analysis. Bennett, G.; Luther, M. (Los Alamos 
Scientific Lab., NM (USA)). 1982. Contract W-7405-ENG- 
36. 54p. (CONF-820409—1). NTIS, PC A04/MF AOl. 
Order Number DE82006146. 

From Scanning electron microscopy annual meeting; Ana- 
heim, CA, USA (Apr 1982). 

Portions of this report are illegible. 

The laser, which produces extremely fast heating rates, initi- 
ates primary pyrolysis reactions that are effectively quenched after 
a pulse, thus minimizing secondary reactions. A continuous (cw) 
CO: laser has been used to pyrolyze crushed coal samples in a 
helium atmosphere. The unsieved coal used in the experiments is 
characterized to define an average particle diameter and the distri- 
bution of diameters. This statistical information is used in several 
finite element numerical models to predict the temperatures and 
heating rates that occur in the sample and in individual particles 
during an experiment. The calculation of the peak temperature 
reached on the sample surface correlates well with experimental 
measurements. The numerical model predicts the correct shape of 
the temperature fields but does not account for differences ob- 
served in the amount of coal undergoing pyrolysis as a function of 
average particle diameter. Scanning electron microscopic (SEM) 
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examination of coal samples after laser pyrolysis indicates that the 
powder cannot be accurately modeled as a single-phase continuum, 
but must be considered on a smaller, or particle level scale. Trends 
predicted in the idealized coal particle models are confirmed with 
the SEM observation. 


49073 (ORNL/TM—8273) Self-heating of coal and char: 
a literature review. Daw, C.S. (Oak Ridge National Lab., 
TN (USA)). Jun 1982. Contract W-7405-ENG-26. 46p. 
NTIS, PC A03/MF AO1. Order Number DE82016301. 

This study summarizes the literature on coal and char self- 
heating. Emphasis is placed on understanding the fundamental 
processes involved and the methods for predicting the occurrence 
and extent of self-heating. The best method for modeling self-heat- 
ing is found to be that typically used for heterogeneous chemical 
reactors; i.e., numerical integration of the differential heat and mass 
balances to get temperature and concentration profiles. Thus, the 
problem is broken down into the basic components of reaction ki- 
netics, mass and heat transfer, and the solution of the continuity 
and energy equations. Experimental procedures for measuring the 
reaction and transport properties are described, along with typical 
values for these parameters. The fundamental models developed to 
date predict that theire are two possible stationary states for coal 
and char piles. ; 


49074 (SAND—82-0486C) Effects of process severity on 
physiochemical properties of preasphaltenes. Lynch, A.W.; 
Thomas, M.G. (Sandia National Labs., Albuquerque, NM 
(USA)). 1982. Contract AC04-76DP00789. 6p. (CONF- 
820909—1). NTIS, PC A02/MF AOl. Order Number 
DE82009989. 

From American Chemical Society symposium on coal lique- 
faction; Kansas City, MO, USA (1 Sep 1982). 

Portions of document are illegible. 

This paper describes the physical character and reactions of 
preasphaltenes made from a bituminous coal. The preasphaltenes 
were obtained by reacting Illinois No. 6 Burning Star coal in con- 
tact with SRC-II heavy distillate under hydrogen pressure in an 
Autoclave for various times (10 to 30 minutes) and temperatures 
(350 to 450°C). The preasphaltenes were separated by using con- 
ventional Soxhlet extraction techniques. The primary question ad- 
dressed was: Are preashaltenes produced under one set of reaction 
severities (i.e., 350°C for 10 minutes) different than those made at 
other severities (i.e., 400 or 450°C). The extracted preasphaltenes 
were analyzed for molecular weight, solubility and elemental com- 
position. The chemical reactivities (upgradeability) were studied by 
further reaction of the extracted preasphaltenes with SRC-II heavy 
distillate solvent in shaking microreactors at 400°C under hydrogen 
for 0 to 30 minutes. The conversion of the preasphaltenes was fol- 
lowed using a gel permeation liquid chromatographic analytical 
method. The results indicated that preasphaltenes generated at 
lower severity were more soluble, more reactive and had a higher 
molecular weight than those generated at higher severity. 


49075 (STUDSVIK-EV—81-96) Coal-water mixtures. 
Practical application and combustion theories: state-of-the-art. 
Ravnsborg, J.; Ketonen, P.; Gromulski, J. (Studsvik Energi- 
teknik AB, Nykoeping (Sweden)). Nov 1981. 113p. NTIS 
(US Sales Only), PC A06/MF AOl. Order Number 
DE82750478. 

The report deals with coal-water mixtures (CWM) as a sub- 
stitute for petroleum. It describes the CWM technology from two 
different angles, i.e., the status of the practical application and the 
combustion process in theory. The activities within this promising 
technology are dominated by commercial interests makes the avail- 
able information very limited. From a historical point of view, the 
Soviet Union has played a major role, while US and Sweden seem 
to be the main actors of today. Briefly described, CWM are liquid 
and pumpable mixtures of finely ground coal and water - weight 
ratio about 70/30 - that can be handled like heavy fuel oil. The 
CWM technology which is still in an early stage of development is 
regarded as an alternative both for converted oil-fired plants and 
for new plants, i.e., both for the relative close future and in the 
long-term perspective. The main topics of todays R and D work 
are the development of equipment for production and utilization of 
CWM including both laboratory work and full-scale demonstration. 
Of special importance is the burner equipment. 
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49076 Determination of alkyl! anilines and alkyl pyridines 
in solvent refined coal distillates and aqueous extracts by gas 
chromatography/mass spectrometry. Felice, L.J. (Pacific 
Northwest Lab., Richland, WA). Analytical Chemistry; 54: 
No. 6, 869-872(May 1982). 

Derivatization with acetic anhydride in aqueous media cou- 
pled with capillary gas chromatography/mass spectrometry was 
used to distinguish alkyl anilines from alkyl pyridines. By use of 
this approach aniline, C-1 anilines, and C-2 anilines, as well as lesser 
quantities of C-2 pyridines and C-3 pyridines, were positively iden- 
tified in a solvent refined coal (SRC)-II blended distallate and in an 
aqueous extract of the distallate. The extraction procedure and ace- 
tylation conditions employed were examined in detail and found 
suitable for quantitative analysis when combined with capiliary gas 
chromatography. The SRC-II blended distillate contained 8200- 
9025 pg/mL anilines and 1335 g/mL pyridines. Distilled water 
equilibrated with the distillate (1:100, SRC-II:H2O) contained 65.9- 
78.9 wg/mL anilines and 5.6 ug/mL pyridines. 


49077 Selective detection of amino polycyclic aromatic 
compounds in solvent refined coal. Later, D.W. (Brigham 
Young Univ., Provo, UT); Lee, M.L.; Wilson, B.W. Analyt- 
ical Chemistry; 54: No. 1, 117-123(1982). 

Quantitative derivatization of amine-rich isolates of an SRC 
II heavy distillate coal liquid with trifluoroacetyl or pentafluoro- 
propyl anhydride enabled the selective detection and semiquantita- 
tion of fluoroamide derivatives of the amines by capillary column 
gas chromatography in conjunction with an electron capture detec- 
tor. Coupled gas chromatography/mass spectrometry and both 
low- and high-resolution mass spectrometry were used in the identi- 
fication of the derivatized products and showed the presence of 
amino polycyclic aromatic hydrocarbons having from two to six 
rings, some of which were highly alkylated. The presence of amino 
polycyclic aromatic nitrogen heterocycles (e.g., aminoquinoline) 
which have not been previously reported in coal liquefaaction ma- 
terials was confirmed by high-resolution mass spectrometry. The 
advantages of forming the fluoroamide derivatives for both the gas 
chromatographic and mass spectral determination of amino polycy- 
clic aromatic compounds in synthetic fuel materials are demonstrat- 
ed. 
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49078 (ANL/ECT—11) Utility flue-gas desulfurization: 
innovations and system availability. Doctor, R.D. (Argonne 
National Lab., IL (USA)). Mar 1982. Contract W-31-109- 
ENG-38. 171p. NTIS, PC A08/MF A0Ol. Order Number 
DE82019249. 

Currently deployed flue-gas-desulfurization technologies and 
their relationship to the Clean Air Act Amendments of 1977 are ex- 
amined in an overview of recent technology innovations. Coal-re- 
lated properties affecting sulfur-dioxide removal and processes for 
sludge disposal are discussed. System availablility, reliability, and 
maintainability and materials of construction are treated at length in 
an effort to provide a basis for more accurate cost-benefit analyses. 
The results of these studies show that for operations using low- 
sulfur coal, consistently high module availabilities have been report- 
ed for all the technologies. For high-sulfur coal (S > 3%) the fol- 
lowing availability ranking is observed: Dual-Alkali > Wellman- 
Lord > Lime/Limestone (open water-loop) > Lime/Limestone 
(closed water-loop). No clear trend for differing availabilities be- 
tween lime and limestone scrubbing is observed once water-chemis- 
try differences are taken into account. Finally, the reported capital 
and operating costs for flue-gas-desulfurization systems are exam- 
ined. For low-sulfur-coal operation, the cost ranking is found to be: 
Lime/Limestone < Lime/Limestone with Fly-Ash Addition < 
Sodium-Carbonate. The ranking of operating costs for high-sulfur- 
coal use is found to be: Dual-Alkali < Lime/Limestone < Well- 
man-Lord. 
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49079 (ARI-RR—275) Homogeneous production and re- 
moval of NO/sub x/ from combustion exhaust flows. Final 
technical report, August 1, 1980-July 31, 1981. Silver, J.A. 
(Aerodyne Research, Inc., Bedford, MA (USA)). Oct 1981. 
Contract AC21-80MC14737. 52p. NTIS, PC A04/MF AOl. 
Order Number DE82002463. 

The addition of ammonia to the exhaust stream of stationary 
combustors is a promising approach toward reducing NO/sub x/ 
emissions. The use of high sulfur-content fuels will produce moder- 
ate quantIties of SO. aNd other sulfur-bearing compounds which 
may affect the effectiveness of this thermal deNO/sub x/ process. 
Modeling efforts”iNdicate that the presence of SOz is slightly bene- 
ficial in removing NO above 1250K. Experiments show that the 
ammonia-like species (NH/sub i/, i=1,2,3) have no appreciable re- 
action rate with SO2. However, the reactions of SO2 with OH and 
SOs with H have a small effect on the chemistry. A chemical 
model which fully describes the deNO/sub x/ process and the ef- 
fects of SOz is presented. 


49080 (DOE/ET/13401—T2) Acoustic agglomeration of 
power-plant fly ash. A comprehensive semi-annual progress 
report. Reethof, G. (Pennsylvania State Univ., University 
Park (USA). Center for Air Environment Studies). 1 Feb 
1980. 48p. NTIS, PC A03/MF AOl. Order Number 
DE82007178. 

Portions of document are illegible. 

Results obtained during the reporting period are presented. 
The agglomeration of submicron fly ash particles has been studied 
as a function of sound pressure level, sound frequency, loading, and 
exposure time. A second generation model of the agglomeration 
process is being developed. A high-frequency, high-intensity vari- 
able speed siren delivering at least 600 W at frequencies up to 4000 
Hz has been developed and tested. Details on the design and oper- 
ation are presented. The agglomeration chamber has been com- 
pletely cleaned and the aerosol generating system has been rebuilt. 
A mathematical model of the acoustics of agglomeration is being 
developed. Preliminary results of computerized electron microscop- 


ic scanning of fly ash particles during agglomeration are presented. 
(DMC) 


49081 (DOE/FC/10179—2) Regeneration of FGD dry- 
sorbent materials. Phase I. Final report. Kapsalopoulou, 
A.J.; Sargent, D.H.; Rissman, E.F. (Versar, Inc., Spring- 
field, VA (USA)). May 1982. Contract AC18-80FC10179. 
143p. NTIS, PC AOQ7/MF AOl. Order Number 
DE82015597. 

Portions of document are illegible. 

Sodium-based sorbent injection directly into the flue gas 
duct of a coal-burning power plant has been investigated since 1975 
by GFETC (using laboratory and pilot plant apparatus) as an SO, 
control technology. Regeneration of sorbent from spent sorbent 
material is highly desirable to reduce the sorbent cost, and to allevi- 
ate the leaching and potential pollution problems of soluble sodium 
compounds when disposing of spent sorbent materials in landfills. 
The work reported herein was initiated to develop a continuous, 
aqueous-based process for regeneration of sodium carbonate-type 
sorbents from spent sodium-base sorbent/flyash materials. Specific 
project objectives are to: (1) retain process simplicity and to avoid 
difficult process conditions; (2) maximize recovery of sodium from 
spent sorbents; (3) minimize process costs and energy requirements; 
(4) maximize reactivity of the regenerated sodium bicarbonate sor- 
bent; and (5) produce process waste materials that may be disposed 
of in an environmental acceptable manner. The sorbent regenera- 
tion process which has been developed during the laboratory inves- 
tigation (Phase I) of this project may be divided into three parts: (1) 
leaching of the spent sodium-based sorbent; (2) conversion of the 
leachate to a NaCl brine; and (3) production of NaHCOs (regener- 
ated sorbent) using commercially-proven Solvay (ammonia-soda) 


process technology. Significant results from the laboratory study 
are as given. 


49082 (DOE/FC/10297—T1) Anaerobic treatment of ga- 
sifier effluents. Quarterly report. Cross, W.H.; Chian, 
E.S.K.; Pohland, F.G.; Giabbai, M.; Harper, S.R.; Kharkar, 
S.; Cheng, S.S.; Shuey, P.S. (Georgia Inst. of Tech., Atlanta 
(USA)). Jan 1982. Contract AC18-81FC10297. 32p. NTIS, 
PC A03/MF AO1. Order Number DE82006854. 
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This report summarizes the work performed during the quar- 
ter ending December 30, 1981. The major efforts have been direct- 
ed toward the continued acclimation of two anaerobic treatment 
systems, start up of a third anaerobic treatment system, GC/MS 
characterization of the coal gasification wastewater, data acquisition 
for determination of distribution coefficients for the extraction of 
phenol from the wastewater using MIBK, and preliminary design 
of a solvent extraction system for wastewater pretreatment. The 
progress of these efforts are depicted in the Gannt Chart, along 
with project expenditures for the above contract, and are presented 
in detail in the following sections. 


49083 (DOE/FE/15034—T3) Shawnee test program: 
TVA Shawnee Test Facility. Technical progress report, April 
6-May 6, 1981. (Tennessee Valley Authority, Chattanooga 
(USA). Div. of Energy Demonstrations and Technology). 5 
Nov 1981. Contract AI01-81FE15034. 58 p. NTIS, PC 
A04/MF A0O1. Order Number DE82007228. 

The test obtective for April was to evaluate sodium thiosul- 
fate in limestone scrubber slurry as inhibitor of sulfite oxidation. 
The resulting effect on saturation levels of calcium sulfate (CaSO4.2 
H2O; gypsum) and scaling in the system was of prime importance. 
As an antioxidant, S.03/sup =/ functions as a scale inhibitor by 
reducing SO,/sup =/, a known scale former. To meet the test ob- 
jective, the scrubber was operated in a scaling mode as a base case; 
finally, the changes resulting from addition of sodium thiosulfate 
were evaluated. Train 100 was operated at two pH levels and with 
low and high sulfur coal in April. Because of several delays ex- 
plained below, only base cases were completed in April. 


49084 (DOE/FE/15034—T4) Shawnee Test Program. 
TVA Shawnee Test Facility. Technical progress report for 
period May 6, 1981-May 31, 1981. (Tennessee Valley Au- 
thority, Chattanooga (USA). Div. of Energy Demonstra- 
tions and Technology). 6 Jan 1982. Contract AJIO1- 
81FE15034. 75p. NTIS, PC A04/MF AOl1. Order Number 
DE82010265. 

Progress accomplished during the quarter ending May, 1981 
is reported. Results of the sodium thiosulfate additive tests at the 
Shawnee Test Facility are presented. Results indicate that sodium 
thiosulfate actively prevents and removes gypsum scale in the train 
100 spray tower system. The optimum concentration for such 
action was not established. Analytical procedures were developed 
for thiosulfate determination in liquids. Test Facility maintenance 
procedures are outlined. Routine mass loading, particle size distri- 
bution, SO2, SOs and O2 determinations were also performed. Daily 
summary data monitoring graphs are included. (DMC) 


49085 (DOE/MC/08333—1115(Vol.1)) Economic assess- 
ment of advanced flue gas desulfurization processes. Final 
report. Bierman, G.R.; May, E.H.; Mirabelli, R.E.; Pow, 
C.N.; Scardino, C.; Wan, E.I. (Science Applications, Inc., 
McLean, VA (USA)). Sep 1981. Contract AM21- 
78MC08333. 234p. NTIS, PC Al1/MF A01. Order Number 
DE82011111. 

Portions of document are illegible. 

This report presents the results of a project sponsored by the 
Morgantown Energy Technology Center (METC). The purpose of 
the study was to perform an economic and market assessment of 
advanced flue gas desulfurization (FGD) processes for application 
to coal-fired electric utility plants. The time period considered in 
the study is 1981 through 1990, and costs are reported in 1980 dol- 
lars. The task was divided into the following four subtasks: (1) de- 
termine the factors affecting FGD cost evaluations; (2) select FGD 
processes to be cost-analvzed; (3) define the future electric utility 
FGD system market; and (4) perform cost analyses for the selected 
FGD processes. The study was initiated in September 1979, and 
separate reports were prepared for the first two subtasks. The re- 
sults of the latter two subtasks appear only in this final reprot, since 
the end-date of those subtasks coincided with the end-date of the 
overall task. The Subtask 1 report, Criteria and Methods for Per- 
forming FGD Cost Evaluations, was completed in October 1980. A 
slightly modified and condensed version of that report appears as 
appendix B to this report. The Subtask 2 report, FGD Candidate 
Process Selection, was completed in January 1981, and the princi- 
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pal outputs of that subtask appear in Appendices C and D to this 
report. 


49086 (DOE/MC/08333—1115(Vol.2)) Economic assess- 
ment of advanced flue gas desulfurization processes. Final 
report. Volume 2. Appendices G, H, and I. Bierman, G.R.; 
May, E.H.; Mirabelli, R.E.; Pow, C.N.; Scardino, C.; Wan, 
E.I. (Science Applications, Inc., McLean, VA (USA)). Sep 
1981. Contract AM21-78MC08333. 346p. NTIS, PC A15/ 
MF AO1. Order Number DE82011109. 

Portions of document are illegible. 

This report presents the results of a project sponsored by the 
Morgantown Energy Technology Center (METC). The purpose of 
the study was to perform an economic and market assessment of 
advanced flue gas desulfurization (FGD) processes for application 
to coal-fired electric utility plants. The time period considered in 
the study is 1981 through 1990, and costs are reported in 1980 dol- 
lars. The task was divided into the following four subtasks: (1) de- 
termine the factors affecting FGD cost evaluations; (2) select FGD 
processes to be cost-analyzed; (3) define the future electric utility 
FGD system market; and (4) perform cost analyses for the selected 
FGD processes. The study was initiated in September 1979, and 
separate reports were prepared for the first two subtasks. The re- 
sults of the latter two subtasks appear only in this final report, since 
the end-date of those subtasks coincided with the end-date of the 
overall task. The Subtask 1 report, Criteria and Methods for Per- 
forming FGD Cost Evaluation, was completed in October 1980. A 
slightly modified and condensed version of that report appears as 
Appendix B to this report. The Subtask 2 report, FGD Candidate 
Process Selection, was completed in January 1981, and the princi- 
pal outputs of that subtask appear in Appendices C and D to this 
report. 


49087 (DOE/PETC/TR—82/12) Evaluation of some re- 
generable sulfur dioxide absorbents for flue gas desulfuriza- 
tion. Walker, R.J.; Schwartz, C.H.; Wildman, D.J.; Gasior, 
S.J. (Department of Energy, Pittsburgh, PA (USA). Pitts- 
burgh Energy Technology Center). Jul 1982. 110p. NTIS, 
PC A06/MF AO1. Order Number DE82018231. 

The vapor pressure of sulfur dioxide above aqueous solutions 
of citric acid (2-hydroxy-1,2,3-propanetricarboxylic acid), glycolic 
acid (hydroxyacetic acid), 1-methyl-2-pyrrolidone, ethylenediamine 
(1,2 diaminoethane), and diethylenetriamine (2,2' diaminodiethyla- 
mine), as well as above pure tri-n-butyl phosphate, 1-methyl-2-pyr- 
rolidone, and water, were measured for temperatures from 46.2°C 
to 91.1°C for possible application to regenerable flue gas desulfuri- 
zation systems. Sulfur dioxide loadings in the absorbent ranged 
from 3.1 x 1075 to 5.27 x 107! g/g. Measurements were made in a 
laboratory apparatus using N2/SO2 mixtures. Results were used to 
estimate the steam rate and principal costs of processes for 11 of 
the absorbents. For sulfur dioxide absorption followed by indirect 
steam stripping, a 9.75% ethylenediamine solution had the lowest 
steam rate. The ethylenediamine steam rate was 25% of the next 
lowest steam rate, which was for 100% 1-methyl-2-pyrrolidone. 
However, cost of losses of ethylenediamine vapor up the stack 
were excessive, indicating that a higher-boiling-point amine would 
be preferable. 


49088 (IS—4785) Advanced research and technology. 
Direct utilization: recovery of minerals from coal fly ash. 
Technical progress report, July 1, 1981-September 30, 1981. 
Burnet, G.; Dunker, J.W.; Murtha, M.J. (Ames Lab., IA 
(USA)). Dec 1981. Contract W-7405-ENG-82. 92p. NTIS, 
PC A05/MF AO1. Order Number DE82007855. 

Portions of document are illegible. 

The primary objective of this investigation is to develop 
and/or improve methods for utilization of coal fly ash as a source 
of minerals. Processes are being studied for the recovery of alumin- 
ium oxide, iron oxides, and titanium oxide from fly ash and for utili- 
zation of the residues. Some of the highlights of the investigations 
on the HiChlor process development, and sinter processes for alu- 
mina recovery are as follows: computer calculations of the equilib- 
rium conditions for the HiChlor process have shown that there 
may be economic and processing advantages to operation at condi- 
tions substoichiometric in chlorine; prechlorination, reaction of fly 
ash with Cl, and CO, has been shown to remove up to 40% of the 
Fe from a bituminous fly ash and up to 60% of the Fe from a sub- 
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bituminous fly ash; physical characterization of alpha-alumina and 
leached fly ash pellets has shown both to have a low surface area 
and an ill-defined pore structure; the CO-Cl. chlorination conver- 
sion rate for alpha-alumina has been determined to be mass-transfer 
controlled in pellets under HiChlor process conditions; both anhy- 
drous and aqueous product separation schemes for the HiChlor 
process have been examined, as well as alternate chlorination meth- 
ods for coal fly ash; economic analysis of the HiChlor process has 
been updated to reflect current costs; experiments on the high-tem- 
perature sintering of limestone-fly ash mixtures have included alu- 
mina extraction and x-ray diffraction measurements of prepared 
sinter mixtures; addition of coal refuse to limestone-fly ash sinters 
has resulted in substantial increases in the amount of soluble alumi- 
na which can be extracted; sintering of mixtures of limestone and 
fly ash with several oxide additives has revealed that the concentra- 
tion of phosphorus oxide in the sinters determines whether the sin- 
ters auto-disintegrate. 


49089 (IS—4793) Advanced research and technology: 
direct utilization, recovery of minerals from coal fly ash. 
Fossil-Energy Program technical progress report, October 1, 
1981-December 31, 1981. Burnet, G.; Dunker, J.W.; Murtha, 
M.J. (Ames Lab., IA (USA)). Mar 1982. Contract W-7405- 
ENG-82. 45p. NTIS, PC A03/MF A0Ol. Order Number 
DE82018084. 

Portions of document are illegible. 

Research on the chlorination of alpha-alumina with CO and 
Cle indicates that mass transfer limitations of the reaction can be 
minimized through use of the thin layer technique. Kinetic studies 
of the reaction indicate that it is first order with respect to both CO 
and Cl, and has an apparent activation energy of 13.35 kcal/mole. 
Preliminary results show that the chlorination of a leached Texas 
lignite fly ash with CO and Cls is about 50 times slower than the 
chlorination of alpha-alumina. Work continues to explain this phe- 
nomenon. The development of sintering processes for alumina solu- 
bilization focuses on the collection of additional data for limestone- 
kiln dust-fly ash sinters, and for limestone-soda ash-fly ash sinters. 
These results more clearly describe the relationship between sinter 
mixture compositions and the extraction of high percentages of alu- 
mina. X-ray diffraction analysis techniques are also used to identify 
the compounds formed and to describe the sinter reaction mecha- 
nisms. Research conducted on the use of magnetically separated 
iron-rich fly ash as heavy medium material in coal beneficiation in- 
cluded: determination of the magnetic content of samples, a study 
of the effects of grinding on the stability of fly ash heavy media 
suspensions, measurement of corrosion and abrasion caused by 
flowing heavy media slurries, and measurement of the rheological 
properties of fly ash suspensions. Performance of suspensions of 
iron-rich fly ash and commercial magnetites is compared. 


49090 (KHM-I—04, pp 79-88) Separation of mercury 
from effluent gases. Lindau, L. (Flakt Industri AB *‘aexsjoe 
(Sweden)). Apr 1981. (In Swedish). NTIS (US Sales Only), 
PC A06/MF AO1. 

From Does mercury pose health and environmental prob- 
lems for coal utilization conference; Stockholm, Sweden (22 Jan 
1981). 

Several investigations show that mercury in the flue gas can 
be bound to the fly ash and separated with concentrational tech- 
niques. The very fluctuating results obtained indicate however that 
the physical properties of the fly ash are crucial for the degree of 
separation. One of these properties is the specific surface, but this 
parameter can not alone explain the different results obtained. 


49091 (KHM-I—04, pp 89-97) Mercury concentrations 
in coal ash. Svedberg, G. (Tekniska Hoegskolan, Stockholm 
(Sweden)). Inst. foer Kemisk Apparatteknik. Apr 1981. (In 
Swedish). NTIS (US Sales Only), PC A06/MF AO1. 

From Does mercury pose health and environmental prob- 
lems for coal utilization conference; Stockholm, Sweden (22 Jan 
1981). 

The concentrations of mercury in fly ash can be fairly well 
estimated from the mercury concentrations in the coal and from the 
particulate separation technique used. The rate of mercury emission 
from ash deposits is however less well known. 
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49092 (NP—2750461) Comparison of flue gas desulfuri- 
zation methods for coal fired plants. Bui, C.T.; Rosenberg, 
H.S.; Oelert, G.; Oxley, J.H. (Battelle Columbus Labs., OH 
(USA)). Oct 1980. 39p. NTIS (US Sales Only), PC A03/ 
MF AOl1. Order Number DE82750461. 


A study of the costs of various methods to reduce sulfur 
emissions of coal- and oilfired plants and the impact on the total 
cost of energy production. Four sizes of plants have been chosen, 
150, 300, 600, and 1800 MW. Costs of energy production have been 
calculated for plants using high-sulfur coal and flue gas desulfuriza- 
tion (FGD), low-sulfur coal (0,5%) without FGD and low-sulfur 
oil. Low-sulfur coal gives a slightly smaller emission (0,2 g S/MJ 
fuel) than low-sulfur oil (0,24 g S/MJ fuel), while high sulfur coal 
with FGD gives a substantial reduction of emissions (0,09 g S/MJ 
fuel). The following conclusions can be drawn: (1) The capital cost 
of a coal-fired plant is increased by 15 to 20% if FGD is added. 
The spray-dry method is the least expensive. (2) The total energy 
production cost of a plant using high-sulfur coal and FGD is 5 to 
15% higher than the cost of a plant using low-sulfur coal without 
FGD. Emissions are reduced by more than 50% if FGD is used. 
(3) High sulfur coal with FGD is less expensive than oil at plants 
with a fuel input exceeding 300 MW. Low sulfur coal is less expen- 
sive than oil at plants with a thermal capacity of at least 150 MW 
and probably also in smaller plants. 


49093 (ORNL/MIT—-339) Kinetics of the wet oxidation 
of biological sludges from coal-conversion wastewater treat- 
ment. Part II. Polycyclic aromatic hydrocarbons. Smith, 
R.D.; Chu, C.R. (Oak Ridge National Lab., TN (USA); 
Massachusetts Inst. of Tech. Oak Ridge, TN (USA). 
School of Chemical Engineering Practice). Mar 1982. Con- 
tract W-7405-ENG-26. 49p. NTIS, PC A03/MF AO1. Order 
Number DE82008892. 

Portions of document are illegible. 

The wet oxidation of naphthalene in distilled water was 
studied in a one-liter batch autoclave to model the degradation of 
polycyclic aromatic hydrocarbons (PAHs). Naphthalene degrada- 
tion, analyzed by gas chromatography, was found to be first order 
in naphthalene for initial concentrations of 10 to 15 mg/l (0.8 - 1.1 
x 10~* mol/l), which degraded to less than 0.5 mg/I (4 x 107° mol/ 
1) at reaction temperatures of 130 to 185°C and with total pressure 
maintained at 800 psia (5.5 MPa) with oxygen. The oxygen concen- 
tration in the liquid phase, calculated from previous data, was 
always in large excess, 5 x 10~? mol/l oxygen, compared with 1 x 
10-* mol/l naphthalene. The pseudo-first-order rate constants ob- 
served under these conditions followed an Arrhenius temperature 
dependence. Complete oxidation of naphthalene to carbon dioxide 
and water did not occur, since the measured amount ‘of total organ- 
ic carbon (TOC) remained constant at the initial values for all runs. 
The identity of partially oxidized intermediates was not determined. 
The rate constants measured appear to be independent of mass 
transfer limitations, based on analysis of previous experiments using 
this apparatus. 


49094 Combination gas-producing and waste-water dis- 
posal well. Malinchak, R.M. (to Dept. of Energy). US 
Patent Application 299,232. 3 Sep 1981. 13p. Contract 
AC21-78ET 13137. 

The present invention is directed to a waste-water disposal 
system for use in a gas recovery well penetrating a subterranean 
water-containing and methane gas-bearing coal formation. A cased 
bore hole penetrates the coal formation and extends downwardly 
therefrom into a further earth formation which has sufficient per- 
meability to absorb the waste water entering the borehole from the 
coal formation. Pump means are disposed in the casing below the 
coal formation for pumping the water through a main conduit to- 
wards the water-absorbing earth formation. A barrier or water plug 
is disposed about the main conduit to prevent water flow through 
the casing except for through the main conduit. Bypass conduits 
disposed above the barrier communicate with the main conduit to 
provide an unpumped flow of water to the water-absorbing earth 
formation. One-way valves are in the main conduit and in the 
bypass conduits to provide flow of water therethrough only in the 
direction towards the water-absorbing earth formation. 
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49095 Fiber bed filter system control of fly ash particu- 
lates. Bamberger, J.A.; Winegardner, W.K. (Battelle, Pac 
Northwest Lab, Richland, Wash, USA). American Society of 
Mechanical Engineers, [Paper]; No. 81-WA/APC-1, 
vp(1981). 

The Electrostatic Fiber Bed Filter (EFBF), patented and de- 
veloped at Battelle, Pacific Northwest Laboratories, is a highly effi- 
cient method for removal of submicron particles from gas streams. 
This paper describes the EFBF system and the results of a paramet- 
ric study to evaluate system collection of fine particulates generated 
during coal combustion. 2 refs. 


49096 Removal of metals from coal ash. Gilliam, T.M.; 
Canon, R.M. (Oak Ridge National Lab., TN). pp 970-977 of 
15th intersociety energy conversion engineering conference. 
New York, NY; American Institute of Aeronautics and As- 
tronautics (1980). 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

Fly ash and coal gasification ash were used for experimental 
purposes. Data shown are for the treatment of ash via direct acid 
leach. Generally, the dissolution values (E) for a given component 
using various concentrations of hydrochloric acid, sulfuric acid, and 
nitric acid were found to be: E(HCl) = E(H2SQ.) = E(HNOs). At 
reflux conditions the maximum removal of aluminium and iron (the 
two major metals) were ca 50% and 80%, respectively, for the fly 
ash studied. Removals of aluminum and iron from the gasification 
ashes were > 80% under similar conditions. Pollution control, re- 
source recovery, and cost are discussed. 4 figures, 7 tables. 
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REFER ALSO TO CITATION(S) 48987, 49008, 49013, 49053, 49129, 50546, 
51443, 51445, 51465, 51467, 51468, 51469, 51520, 51531, 51542, 51813, 51832 


49097 (ANL/LRP—17) Revegetation of acidic coal 
refuse: effects of soil cover material depth and limiting rate 
on initial establishment. Jastrow, J.D.; Dvorak, A.J.; Knight, 
M.J.; Mueller, B.K. (Argonne National Lab., IL (USA)). 
Sep 1981. Contract W-31-109-ENG-38. 83p. NTIS, PC 
A05/MF A01. Order Number DE82019250. 

Sixteen plots were established in April 1977 on a recon- 
toured coal refuse disposal site near the town of Staunton in south- 
western Illinois, as a part of a larger project that is demonstrating 
and evaluating new and cost-effective methods for reclaiming aban- 
doned coal refuse sites. The plots were designed to compare the ef- 
fects of four soil cover material depths and two limestone applica- 
tion rates on vegetation establishment and growth. All plots were 
fertilized at the same rate and seeded with a mixture of seven 
grasses and one legume. Plot treatments and plant species were 
chosen on the basis of laboratory pot-culture experiments. During 
the initial growing season, plant germination, density, cover, and 
production, as well as soil abiotic parameters, were measured. Ex- 
cellent plant cover (89 to 99%) developed over the first growing 
season on those plots with soil cover material. However, plant 
cover and production were dominated by invading annuals charac- 
teristic of old-field succession. The eight planted perennial species 
contributed minimally to both cover and production, but plant den- 
sity data indicated that the planted species, although small in size, 
were becoming established in relatively large numbers on the plots 
with soil cover material. Even though the plots with the maximum 
depth (60 cm) of soil cover material supported the greatest plant 
production, by August total plant densities on the plots with soil 
cover material were not affected by either cover material depth or 
liming rate. Survival and growth of both planted and invader spe- 
cies were very poor on the plots without soil cover material; plant 
cover here was less than 3%. 


49098 (ANL/LRP-TM~—21) _ Soil-moisture _ retention 
curves for evaluating plant moisture availability of cover ma- 
terials and coal refuse from the Staunton 1 reclamation dem- 
onstration project. Mueller, B.K.; Vance, P.A. (Argonne Na- 
tional Lab., IL (USA)). Sep 1981. Contract W-31-109-ENG- 
38. 26p. NTIS, PC A03/MF AOl. Order Number 
DE82019795. 
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Availability of soil water to plants was investigated at the 
Staunton 1 reclamation demonstration site in southwestern Illinois. 
Field cores for determination of gravimetric moisture content were 
taken during July and August 1977 from research plots with 60, 30, 
15, and 0 cm of soil cover material placed over coal refuse. Sam- 
ples of the three types of materials (topsoil, subsoil, and refuse) 
present at the site were analyzed for physical properties, and mois- 
ture retention curves were developed for conversion of gravimetric 
soil moisture percentages to soil water potentials. Different textural, 
visual, and moisture retention characteristics allowed discrimination 
among the three materials. Identical moisture percentages in top- 
soil, subsoil, and refuse were held at different tensions. Field core 
samples indicated that water availability to plants had been limiting 
at times on the site. Precipitation before the July sampling was ap- 
parently sufficient to supply adequate moisture for plant growth 
during the time of the sampling. During the August sampling, how- 
ever, moisture shortages occurred in the underlying refuse of the 
15-cm plots. 


49099 (DOE/EV/04427—53) Evaluation of the effect of 
coal cleaning on fugitive elements. Final report: Phase II. 
Part III. State-of-the-art: fate of trace elements in coal during 
mining, preparation, and utilization. Boyer, J.F.; Costantino, 
J.P.; Ford, C.T.; Gleason, V.E.; Rosnick, K.A. (Bituminous 
Coal Research, Inc., Monroeville, PA (USA)). Jul 1981. 
Contract AC22-77EV04427. 273p. (COO—4427-53). NTIS, 
PC Al12/MF AO1. Order Number DE82009852. 

Cleaning is particularly effective in removing those trace ele- 
ments not associated with the organic fraction of the coal. Elements 
which often have a high organic association include germanium, be- 
ryllium, gallium, titanium, boron, and vanadium. Problem elements 
that are significantly removed by cleaning include arsenic, chromi- 
um, cobalt, copper, fluorine, lead, manganese, mercury, nickel, va- 
nadium, and zinc. The principal release of trace elements to the en- 
vironment during cleaning is in the drainage from refuse-disposal 
sites. During coal combustion for power generation, the trace ele- 
ments present in coal are incorporated into the bottom ash, fly ash, 
or the flue gas. The degree of partitioning varies with the physical 
and chemical properties of the element, the type and operating con- 
ditions of the combustion unit, etc. In general, mercury, chlorine, 
bromine, and fluorine are discharged as vapors. Aluminum, barium, 
calcium, cesium, cobalt, iron, mercury, potassium, lanthanum, mag- 
nesium, manganese, rubidium, scandium, silicon, samarium, tanta- 
lum, thorium, and thallium show little preferential partitioning be- 
tween slag or fly ash. Arsenic, cadmium, copper, gallium, molybde- 
num, lead, antimony, selenium, and zinc are nore concentrated in 
fly ash. The atmospheric emissions of trace elements resulting from 
coal combustion are limited to those elements which leave the stack 
as vapors and those incorporated into that fly ash which is not col- 
lected by particulate control devices.Recent evaluations reveal that 
levels of trace-element emission are at or well below levels consid- 


ered acceptable and sufficient to protect human, animal, and aquatic 
life. 


49100 (DOE/MC/11284—1196) Post-test environmental 
monitoring of the Pricetown, WV UGC test site. Final report, 
monitoring period October 1, 1980-September 30, 1981. Sack, 
W.A.; Werner, E. (West Virginia Univ., Morgantown 
(USA). Dept. of Civil Engineering; Waynesburg Coll., PA 
(USA). Dept. of Geology). 29 Mar 1982. Contract AM21- 
79MC11284. 26p. NTIS, PC A03/MF AOl. Order Number 
DE82014944. 

This report presents the results of environmental monitoring 
of the water quality of surface streams and shallow and deep wells 
on and near the Pricetown I Underground Coal Gasification Test 
Site, Pricetown, West Virginia. The actual burn began in June 1979 
and was completed in October 1979. An environmental water moni- 
toring program was set up in 1977 prior to the burn to gather base- 
line information on surface and subsurface water quality. This pro- 
gram was continued through the burn period and into the post burn 
phase in order to determine the nature and extent of any environ- 
mental disturbance which might occur to surface and ground 
waters at or near the test site. The first year of the pre-burn study 
phase has been described in the first annual project report for the 
period September 1977 to September, 1978. A second project 
report covered the pre-burn, burn, and initial post-burn phases, for 
the period October 1978 to February 1980. A third document de- 
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scribed the period from March 1980 to September 1980. This report 
covers the period of October 1980 to September 1981. The environ- 
mental monitoring activity was divided into three major tasks: 
Stream Monitoring, Shallow Well Monitoring, and Deep Well 
Monitoring. 


49101 (DOE/MC/19170—1168) Acid rain: commentary 
on controversial issues and observations on the role of fuel 
burning. Szabo, M.F.; Esposito, M.P.; Spaite, P.W. 
(PEDCo-Environmental, Inc., Cincinnatii OH (USA); 
Spaite (Paul W.) Co., Cincinnati, OH (USA)). Mar 1982. 
Contract AC21-81MC19170. 210p. NTIS, PC A10/MF 
A01. Order Number DE82016914. 

Even though much information has been accumulated on the 
subject of acid precipitation, lack of knowledge in certain technical 
areas precludes an adequate understanding of (1) how serious the 
acid precipitation problem really is and (2) what effect controlling 
sources of acid precipitation precursors would have in reducing 
acidification. It is nevertheless possible to draw some broad conclu- 
sions regarding the problem and to ascertain the direction that the 
required further work should take. This report presents the results 
of an investigation of various issues associated with acid rain. The 
following topics are addressed: occurrence of acid precipitation; ef- 
fects of acid precipitation; sources of acid precipitation; transport, 
transformation, and deposition of acid pollutants; and fuel trend 
analysis. Recommendations for further research are included. 
(DMC) 


49102 (DOE/PC/40068—T2) SRC-II process. Task II. 
Estimation of emissions. (Energy and Environmental Engi- 
neering, Inc., Cambridge, MA (USA)). 1982. Contract 
AC22-81PC40068. 45p. NTIS, PC A03/MF AOl. Order 
Number DE82016928. 

Portions of document are illegible. 

Emissions resulting from SRC-II process plants are described 
in this report. Discussions are presented under the following head- 
ings: Coal Handling System; Hydrogen Production Plant; and Sec- 
ondary Recovery Plant. Process description, design, air emissions, 
and fugitive emissions are covered. (DMC) 


49103 (DOE/PC/42682—T2) Field-simulation analysis 
for disposal of liquefaction solid waste. Second quarterly tech- 
nical progress report. (Enviro Control, Inc., Rockville, MD 
(USA)). 14 May 1982. Contract AC22-81PC42682. 65p. 
NTIS, PC A04/MF AO1. Order Number DE82017688. 

Several leaching test methods that can be used to generate 
inputs into the field simulation models have been identified. Recom- 
mendations as to those most suited for use with coal liquefaction 
wastes are made. A number of general considerations for classifying 
sites and situations prior to model selection are presented. Also, the 
general categories of models are discussed. 


49104 (PB—82-126863) A summary of fish and wildlife 
information needs to surface mine coal in the United States. 
Part 1. Fish and wildlife information needs in the federal sur- 
face mining permanent regulations. Final report. (Science 
Applications, Inc., Oak Ridge, TN (USA)). Jan 1980. 108p. 
NTIS, PC A06/MF AO1. 

This is part 1 of three part series to assist government agen- 
cies and private citizens in determining fish and wildlife information 
needs for new coal mining operations pursuant to the Surface 
Mining Control and Reclamation Act of 1977. Part 2 will document 
status of individual state surface mining regulations as of January 
1980 in those states having significant strippable reserves and/or 
active strip mining operations. It will also provide documentation 
of fish and wildlife information needs identified in the state regula- 
tions of compliance to PL 95-87. Part 3 will be a discussion of the 
information needed to develop the Fish and Wildlife Plan identified 
in the Permanent Regulations. The objective of this three part 
series is to include consideration of fish and wildlife resources in 
the surface mining process. 
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49105 (PB—82-126871) A summary of fish and wildlife 
information needs to surface mine coal in the United States. 
Part 2. The status of state surface mining regulations as of 
January 1980 and the fish and wildlife information needs. 
Final report. (Science Applications, Inc., Oak Ridge, TN 
(USA)). Jan 1980. 67p. NTIS, PC A04/MF AO1. 

This is part 2 of a three part series to assist government 
agencies and private citizens in determining fish and wildlife infor- 
mation needs for new coal mining operations pursuant to the Sur- 
face Mining Control and Reclamation Act of 1977. This portion 
documents the status of individual state surface mining regulations 
as of January 1980 in those states having significant strippable re- 
serves and/or active strip mining operations. It also provides docu- 
mentation of fish and wildlife information needs identified in the 
state regulations of compliance to PL 95-87. 


49106 (SAND—82-0359C) Complementary _ influence 
functions for predicting subsidence caused by mining. Suther- 
land, H.J.; Munson, D.E. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1982. Contract AC04-76DP00789. 7p. 
(CONF-820803—5). NTIS, PC A02/MF AOl. Order 
Number DE82013643. 

From 23. US symposium on rock mechanics; Berkeley, CA, 
USA (25 Aug 1982). 

Portions of document are illegible. 

Surface subsidence caused by underground mining is de- 
scribed through complementary influence functions. The comple- 
mentary functions developed here differ from the simple functions 
previously used in that the surface displacement is the tesult of the 
combined contributions of the mined and unmined zones. This 
eliminates computational difficulties experienced with the simple 
functions in determining the deflections above the rib side and in 
the eventual application of influence functions to complex room- 
and-pillar configurations. Although the analysis framework present- 
ed is intended for predicting subsidence over complex mine con- 
figurations, use of the complementary functions is illustrated ade- 
quately by application to a longwall panel of the Old Ben No. 24 
coal mine. 


49107 (TVA—2902191) Survival and growth of wildlife 
shrubs and trees on acid-mine spoil. Fowler, D.K.; Adkisson, 
L.F. (Tennessee Valley Authority, Norris (USA). Div. of 
Land and Forest Resources). Jan 1980. 53p. NTIS, PC 
A04/MF A0O1. Order Number DE82902191. 

Survival and growth of selected wildlife plants are assessed 
over a wide range of acid mine spoil conditions, and species suit- 
able for surface mine reclamation are identified. The short- and 


long-term food and cover values of these plants are ranked and dis- 
cussed. 


49108 Aquatic insect drift through a final-cut strip mine 
pit, with emphasis on drift distances. Vinikour, W.S. (Ar- 
gonne National Lab., IL). Hydrobiologia; 77: 225-232(1981). 

Drift samples were taken upstream and at the outlet of a 
final-cut strip mine pit through which a portion of the Tongue 
River, Wyoming, USA, was rerouted. All prominent rheophilic 
insect species (except cased Trichoptera) were found capable of 
drifting the length of the pit (> 500 m). However, drift densities 
leaving the pit were reduced in comparison to those entering it. Pit 
inhabitants such as burrowing mayflies, Chaoborus flavicans, and 
several species of Chironomidae were also collected at the pit 
outlet. Under the physical conditions created by rerouting the river 
through a strip mine pit, the observed maximum behavioral and 
background drift distances (> 500 m) were significantly greater 
than those reported in the past (< 100 m). 


49109 Cytotoxicity of acridine, a synfuel component, to 
Tetrahymena. Schultz, T.W.; Richter, C.S.; Dumont, J.N. 
(Oak Ridge National Lab., TN). Environmental Pollution, 
Series A: Ecological and Biological; 26: 215-226(1981). Con- 
tract W-7405-ENG-26. 

Cytotoxic effects of acridine, an organic component of syn- 
thetic fossil fuel products, were investigated. Populations of the 
common freshwater ciliate Tetrahymena pyriformis were exposed 
to various concentrations from 0 40 mg litre~', and their behaviour, 
respiration, cytology and growth were examined. The 24-h LCioo 


ERA VOL. 7, NO. 19 / 6120 


and 24-h LCso were determined to be 35 and 30 mg litre™', respec- 
tively. At lower concentrations, few, if any, sublethal alterations 
were noted in respiration, ultrastructure, cell size and glycogen and 
protein contents. However, at 30 mg litre~! cell size and glycogen 
content are significantly reduced. Population growth, in contrast, is 
altered at concentrations as low as 2.5 mg litre™’. The most striking 
toxic response to acridine is cytolysis, which is preceded by shape 
alteration and contractile vacuole malfunction. Cytolysis may result 
from weakening of the membrane and pellicle by the partitioning of 
the hydrophilic acridine into highly lipid membranes. 
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REFER ALSO TO CITATION(S) 49005, 49055, 49494, 49495 


49110 (DOE/FC/14690—T3) Maine Peat-Resource Eval- 
uation Program: 1980 field season. Open File No. 82-8, Ca- 
meron, C.C.; Lepage, C.A.; Anderson, W.A.; Davis, J. 
(Maine Dept. of Conservation, Augusta (USA). Maine Geo- 
logical Survey). 1982. Contract FG18-79FC14690. 177p. 
NTIS, PC A09/MF AO1. Order Number DE82017207. 

The second year of the Maine Peat Resource Evaluation 
Program, which is funded by the US Department of Energy to 
assess the fuel potential of Maine’s peat deposits, was completed in 
1980. During the 1980 field season, 56 peat deposits in Piscataquis, 
Somerset, Aroostook, Kennebec, and Waldo Counties were investi- 
gated. These deposits range in size from 44 to 1344 acres and con- 
tain from 50,000 to 3,200,000 short tons of air-dried peat. A total of 
14,262 acres containing an estimated 23,908,000 short tons of air- 
dried peat were evaluated. To date, a total of 44,340 acres in 163 
deposits containing 83,757,000 short tons of air-dried peat have 
been surveyed under the Maine Peat Resource Evaluation Pro- 
gram. 


49111 (IMN—80) Seelyville coal: a major unexploited 
seam in Illinois. Treworgy, C.G. (Illinois Inst. of Natural 
Resources, Champaign (USA). State Geological Survey 
Div.). Mar 1981. 13p. NTIS, PC A02/MF AOl. Order 
Number DE82902058. 

New mapping at the Illinois State Geological Survy has re- 
vealed that a major minable coal seam, the Seelyville Coal Member 
of the Spoon Formation, underlies a large area of eastern Illinois. 
Although the Seelyville Coal has been actively mined in adjacent 
parts of Indiana for many years and its presence in Illinois known 
for some time, its extent in Illinois had not been determined. This 
study, which principally utilized geophysical logs from oil test 
holes, shows that the Seelyville Coal may be as much as 3 1/2 to 9 
feet thick under an area of approximately 1900 square miles of 
Clark, Clay, Crawford, Cumberland, Edgar, Effingham, Jasper, 
Lawerence, Richland, and Shelby Counties. Possible in-place coal 
resources are estimated to be 8 billion tons. The Seelyville Coal has 
seldom been tested by coal companies in the study area. The Seely- 
ville Coal lies about 160 to 240 feet below the Springfield (No. 5) 
Coal Member of the Carbondale Formation and ranges from 350 to 
1500 feet deep in the area studied. The Seelyville usually has one or 
more shale partings that vary in thickness from a few inches to sev- 
eral feet. Since it is difficult to determine the number and thickness 
of the partings from available geophysical logs, estimates of coal re- 
sources are therefore somewhat uncertain. Often the coal has a silt- 
stone or sandstone roof; in some areas cutouts in the coal are nu- 
merous. Core data are needed to confirm coal thickness and to 
evauate the water content and strength of the sandstone and the 
quality of the coal. The Seelyville Coalhas significant resource po- 
tential and warrants further exploration. 


49112 (NP—2750464) Coal in West Greenland. Ellits- 
gaard-Rasmussen, K.; Frandsen, N.; Thomsen, E. (Akade- 
miet for de Tekniske Videnskaber, Lyngby (Denmark)). 
1981. 50p. (In Danish). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE82750464. 

Geological investigations accomplished hitherto in West 
Greenland in Nugssuaq region have given basis for coal deposit 
evaluations. Very considerable coal reserves seem to be available, 
but calorific value of coal according to chemical analysis is under 
the usual power-plant fuel standards. Prospective mining requires 
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further test borings wider investigations and eventually interest of 
coal-using industry. 


0120 Mining 


REFER ALSO TO CITATION(S) 49104, 49105, 49106 


49113 (CONF-7909231—(Vol.1)) Fourth international 
symposium on mine surveying. Volume 1. Proceedings. 
Vosen, H. (ed.). (Deutscher Markscheider-Verein e.V., 
Herne (Germany, F.R.)). 1979. 300p. NTIS (US Sales 
Only)13/MF A01. Order Number DE82901015. 

From 4. international symposium on mine surveying; 
Aachen, F.R. Germany (24 Sep 1979). 

Portions of document are illegible. MN only. 

The 4th international symposium on mine surveying (ISM-4) 
combined with a technical exhibition was held at Aachen, F.R.C., 
Sept. 24-29, 1979. Selected papers from the proceedings have been 
entered individually into EDB and ERA. (LTN) 


49114 (CONF-7909231—(Vol.2)) Fourth international 
symposium on mine surveying. Volume 2. Proceedings. 
Vosen, H. (ed.). (Deutscher Markscheider-Verein e.V., 
Herne (Germany, F.R.)). 1979. 348p. NTIS (US Sales 
Only), PC A15/MF A01. Order Number DE82901011. 

From 4. international symposium on mine surveying; 
Aachen, F.R. Germany (24 Sep 1979). 

Portions of document are illegible. 

The 4th international symposium on mine surveying (ISM-4) 
was combined with a technical exhibition and held at Aachen, 
F.R.G., September 24-29, 1979. Selected papers from the proceed- 
ings have been entered individually into EDB and ERA. (LTN) 


49115 (CONF-7909231—(Vol.3)) Fourth international 
symposium on mine surveying. Volume 3. Proceedings. 
Vosen, H. (ed.). (Deutscher Markscheider-Verein e.V., 
Herne (Germany, F.R.)). 1979. 313p. NTIS (US Sales 
Only), PC A1l4/MF A0O1. Order Number DE82901010. 

From 4. international symposium on mine surveying; 
Aachen, F.R. Germany (24 Sep 1979). 

Portions of document are illegible. 

The 4th international symposium on mine surveying (ISM-4) 
was combined with a technical exhibition and held at Aachen, 
F.R.G., September 24-29, 1979. Selected papers from the proceed- 
ings have been entered individually into EDB and ERA. (LTN) 


49116 (CONF-7909231—(Vol.4)) Fourth international 
Symposium on mine surveying. Volume 4. Proceedings. 
Vosen, H. (ed.). (Deutscher Markscheider-Verein e.V., 
Herne (Germany, F.R.)). 1979. 286p. NTIS (US Sales 
Only)13/MF A011. Order Number DE82901009. 

From 4. international symposium on “ine surveying; 
Aachen, F.R. Germany (24 Sep 1979). 

Portions of document are illegible. MN only. 

The 4th international symposium on mine surveying (ISM-4) 
was combined with a technical exhibition and held at Aachen, 
F.R.G., September 24-29, 1979. Selected papers from the proceed- 
ings have been entered individually into EDB and ERA. (LTN) 


49117 (DOE/ET/11205—T10) Flexible roof drill for low 
coal, Final report. Brummert, L.V. (Bendix Corp., Engle- 
wood, CO (USA)). Jan 1982. Contract AC22-74ET11205. 
30p. NTIS, PC A03/MF AO1. Order Number DE82006278. 

Portions of document are illegible. 

Contract number DE-AC22-74ET11205 provided for the 
continued testing of a flexible roof drill system which allows the 
operator to drill roof bolt holes longer than seam height. The 
system was mounted on a modified Fletcher LTDO bolting ma- 
chine. The objective of the contract is to establish the reliability of 
the flexible drill from extended life testing in an operating coal 
mine and by laboratory life testing. The reliability goal is 1000 
mean-holes-between-failures. The underground test was conducted 
in the GEX-Colorado, Incorporated, Roadside Mine in Palisade, 
Colorado. The underground test concluded with the drilling for 
and installation of 12,361 four-foot roof bolts. The laboratory test 
consisted of the simulated drilling of 20,000 eight-foot long holes. 
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The reliability goal was achieved with an associated confidence 
level greater than 99%. 


49118 (DOE/ET/12213—T1) Highwall mining equip- 
ment: advanced highwall mining system, preliminary design 
and analysis. Phase I final report. Treuhaft, M.B. (Southwest 
Research Inst., San Antonio, TX (USA)). Jan 1981. Con- 
tract AC0O1-76ET12213. 136p. NTIS, PC AO7/MF AO1. 
Order Number DE82002464. 

Portions of document are illegible. 

For greater recovery of coal from highwalls, SwRI is devel- 
oping an advanced highwall mining system to demonstrate the abil- 
ity of a steerable auger cutterhead to remain in the coal seam while 
penetrating more deeply into the highwall than present-day, un- 
guided augers. This type of mining system has the potential of in- 
creasing recoverable highwall coal reserves manyfold. In addition, 
the transfer of this technology to present-day, conventional augers 
can greatly improve their productivity and total resource recovery 
and will allow coal recovery from many high quality seams which 
would otherwise be ignored. Higher tonnage, longer mine life, in- 
creased production rate and reduced overall cost per ton are possi- 
ble. The guided cutterhead uses sensors to provide information to 
the operator on the cutterhead’s downhole position with respect to 
the coal seam boundaries. A remote control, non-contacting com- 
munications link between the cutting head and the mining platform 
or an umbilical cord can be used to transmit sensing information 
and steering commands. Successful development of the guided cut- 
terhead is the key link to the successful development of an ex- 
tended depth highwall mining system. Unless the operator is able to 
maintain positive control over the cutterhead throughout the boring 
operation, it is doubtful that significant amounts of coal can be re- 
covered from extended depths even if sufficient power is available 
on the bench for boring to such depths. Without control, coal seam 
boundary interference is probable when boring holes to 3 to 4 times 
the conventional depth. Even in conventional practice, boundary 
interference results in premature hole abandonment. 


49119 (DOE/ET/12496—T4) Development of a high ca- 
pacity longwall conveyor. Final technical report. Sparks, C. 
(Foster-Miller Associates, Inc., Waltham, MA (USA)). May 
1982. Contract AC22-75ET 12496. 376p. NTIS, PC A17/MF 
A011. Order Number DE82015683. 

Portions of document are illegible. 

The objectives of this program were to develop, fabricate, 
and demonstrate a longwall conveying system capable of transport- 
ing coal at a rate of 9000 tons/day (1000 tons/hr) and capable of 
accommodating a surge rate of 20 tons/min. The equipment was re- 
quired to have the structural durability to perform with an operat- 
ing availability of 90%. A review of available literature and discus- 
sions with longwall operators identified the problem areas of con- 
veyor design that required attention. The conveyor under this con- 
tract was designed and fabricated with special attention given to 
these areas, and also to be easily maintainable. The design utilized 
twin 300 hp drives and twin inboard 26-mm chain at 270 ft/min; 
predictions of capacity and reliability based on the design indicating 
that it would satisfy the program requirements. Conveyor compo- 
nents were critically tested and the complete conveyor was surface- 
tested, the results verifying the design specifications. In addition, an 
instrumentation system was developed with analysis by computer 
techniques to monitor the performance of the conveyor. The con- 
veyor was installed at a selected mine site, and it was the intention 
to monitor its performance over the entire longwall panel. Monitor- 
ing of the conveyor performance was conducted over approximate- 
ly one-third of the longwall panel, at which point further effort was 
suspended. However, during the monitored period, data collected 
from various sources showed the conveyor to have exhibited its ca- 
pability of transporting coal at the desired rate, and also to have 
conformed to the program requirements of reliability and availabil- 
ity. 
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49120 (DOE/ET/12532—T7) Evaluation of underground 
mining maintenance delays for a roof drill/face drill and 
cutter/face drill using a Monte Carlo critical path modeling 
system. Final technical report. Douglas, W.J.; Knoebel, 
K.Y.; Pimentel, R.A. (Ketron, Inc., Wayne, PA (USA)). Jul 
1979. Contract AMO01-77ET12532. 75p. (FE—8915(4)-1). 
NTIS, PC A04/MF A0O1. Order Number DE82013838. 

The objective of this study was to evaluate long-term per- 
formance of two modified conventional systems consisting of a 
combined roof drill/face drill in one case and a combined cutter/ 
face drill in another. A critical path production model CPMINE 
was used to simulate approximately 1000 feet of advance in a five- 
entry room and pillar mining section. A Monte Carlo approach was 
used to simulate stochastic behavior including random place times 
and mechanical failures for each machine. Shift production statistics 
were obtained for each of fifteen (15) system configurations. The 
results were used in conjunction with an economic evaluation 
model (MCAM) to obtain cost per ton and return on investment. 
The results indicate that the reliability and associated down time 
which are common for underground mining equipment are ade- 
quate for the modified conventional systems, and that extremely 
high reliability is not warranted, since the loader/haulage system 
performance is the primary system constraint. The modified con- 
ventional systems were not shown to be cost effective in compari- 
son to standard conventional systems. Ranges of performance and 
behavior over a variety of system parameters are described in the 
report. 


49121 (DOE/ET/12548—10) Psycho-social aspects of 
productivity in underground coal mining. Akin, G. (Jet Pro- 
pulsion Lab., Pasadena, CA (USA)). 1 Oct 1981. Contract 
AI01-76ET12548. 88p. (JPL-PUB—81-113). NTIS, PC 
A09/MF A0O1. Order Number DE82005809. 

This report presents the results of an investigation into the 
psycho-social aspects of productivity in underground coal mining. 
Chapter 1 reviews the status of the literature on labor productivity 
changes. Chapter 2 is an introduction to current concepts and re- 
search on psycho-social factors in productivity, with a survey of 
experiments in productivity improvement presented in Chapter 3. 
Chapter 4 discusses the impact of the introduction of new technol- 
ogy on the social system and the way that it accomplishes produc- 
tion. Chapter 5 presents a clinical study of a coal mining operation, 
and develops a model of how production is actually accomplished 
by workers at the coal face. Implications and recommendations for 
rew technology design, implementation and ongoing management 
are presented in Chapter 6. 


49122 (DOE/ET/14054—T1) Design, fabricate and test 
dozer trap. Phase I report. (Foster-Miller Associates, Inc., 
Waltham, MA (USA)). Apr 1982. Contract AC22- 
80ET14054. 100p. NTIS, PC AOS/MF AO1. Order Number 
DE82013962. 

Portions of document are illegible. 

A great deal of energy and expense is expended on the trans- 
fer of overburden onto the outbound haulage system, whether it be 
conveyors or trucks. Commercially available dozer traps have per- 
formed this function. They are, however, designed and fabricated 
for the construction or sand and gravel industries whose operating 
conditions are significantly different from the typical coal mine. In 
particular, the poor material flow characteristics, blocky and broad 
size distribution of freshly shot overburden, require direct loading 
of the coal spoil directly into the trap. Presently available dozer 
traps are designed with high loading heights, small target areas, and 
even smaller throughput size allowances. With the exception of the 
Hensler system, none of the dozer traps were constructed to with- 
stand the abuse or rigors of typical mining conditions. Simple modi- 
fications to these designs would not be sufficient to rectify the 
design deficiencies. It was, therefore, determined that a new dozer 
trap design concept was required. Among the considerations were: 
material characteristics, operating characteristics of the dozers and 
outbound haulage systems, mine plan interactions, maintenance and 
operating conditions, etc. From these comments the existing con- 
cepts were re-examined and modified. Finally the best concept was 
analyzed in terms of environmental, health, safety, technical and 
economic feasibility and compared to other loading systems and 
combinations to ascertain whether the dozer trap really did offer 
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any advantages. The results of all the analyses indicated that the 
proposed dozer trap would indeed provide substantial improve- 
ments. 


49123 (DOE/ET/14084—T1) Evaluation of hydraulic 
coal transport system concepts for surface mines. Roberge, J.; 
Stoukidis, M.; Rubin, L.; Burnett, M. (Foster-Miller Asso- 
ciates, Inc., Waltham, MA (USA)). Nov 1981. Contract 
AC01-80ET14084. 296p. NTIS, PC A13/MF AOl. Order 
Number DE82006262. 

Coal haulage from the pit of United States surface mines is 
most often accomplished with truck haul transportation schemes. 
The demand for domestic production of coal is expected to increase 
greatly over the next decade. Efforts to restrain and curtail increas- 
ing power production costs will require optimum productivity 
within the coal producing industry. The objective of this program 
was to develop concepts for in-pit hydraulic transport systems for 
surface coal mines that will permit significant increases in coal ex- 
traction and pit haulage productivity as compared to truck haulage. 
Large particle coal transport was demonstrated to be the most de- 
sirable for central and western United States surface mines. Three 
conceptual hydrotransport systems, including a centrifugal pump, 
jet pump and ventilated inducer system, were developed for each 
of two currently active mining operations. General and site-specific 
design parameters were developed for each of the conceptual hy- 
drotransport systems. A detailed economic comparison of capital 
and operating and maintenance costs for each of the hydrotransport 
systems was made with the existing truck haul operations. An in- 
crease in haulage productivity of approximately 19% was demon- 
strated for the central surface mine, while that of the western sur- 
face mine increased by more than 180%. Included in this report is a 
bibliography containing over 600 citations pertinent to hydraulic 
transport of coal. 


49124 (DOE/IR/10108—1) Occupational and traning re- 
quirements for expanded coal production (as of October 
1980). (Conference Board, New York (USA)). Apr 1982. 
Contract AC01-78IR10108. 221p. NTIS, PC A10/MF AOl. 
Order Number DE82016256. 

Portions of document are illegible. 

This study was initiated because of the anticipated rapid 
growth in trained personnel requirements in bituminous coal 
mining, and because the industry had already experienced signifi- 
cant problems in recru‘ting skilled manpower in the course of its 
employment expansion during the 1970's. Employment in bitumi- 
nous coal mining is projected to nearly double, from 234,000 in 
1977 to 456,000 in 1995, as the net result of a projected threefold 
increase in coal output to nearly 2.0 billion in 1995 and of an ex- 
pected significant improvement in overall productivity. A large 
proportion of current coal mining employees are in occupations 
which require significant amounts of training for effective work 
performance. Employment growth to 1955 will be most rapid in 
those occupations requiring the greatest training or educational 
preparation. The new training infrastructure which has emerged to 
meet these needs includes both internal, company-operated training 
programs and those offered by various external providers. Among 
the latter are: Vocational schools, community colleges, and univer- 
sity extension departments; public agencies, such as MSHA and 
state mining departments; coal industry trade associations; and ven- 
dors or training consultant groups. The Conference Board survey 
of coal industry training programs, conducted in late 1979, was de- 
signed to provide comprehensive data on the scope of the coal 
industry's own training activities and on related training issues, 
based on a mail questionnaire survey addressed to all companies 
producing 300,000 or more tons per year. The training programs 
are described with emphasis on time changes, regional effects and 
implications for a coordinated plan. 


49125 (DOE/PC/30205—2) Power-shovel data accumula- 
tor and display. Second topical report, June 1982. Keller, 
K.J. (McDonnell Douglas Electronics Co., St. Charles, MO 
(USA)). Mar 1982. Contract AC22-80PC30205. 45p. NTIS, 
PC A03/MF AO1. Order Number DE82017774. 

The objective of the Power Shovel - Data Accumulator and 
Display project sponsored by the Department of Energy is to de- 
velop a microprocessor based monitoring system to improve the 
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utilization of loading shovels used in the coal industry. This system 
will monitor the shovel operation, display performance parameters 
and maintenance alerts to the operator and provide mine manage- 
ment with a data base and reporting system on shovel production 
and maintenance. This topical report describes the fabrication and 
laboratory testing of the system. Key components of the system are 
a Z8002 microcomputer, operator keyboard and display, signal con- 
ditioning unit, a radio data link and sensors to monitor the shovel 
operation. A prototype system has been fabricated and tested in the 
laboratory using data generated from a shovel simulation model. 
During the next phase of this project the system will be installed on 
a loading shovel and field tested. 


49126 (DOE/PC/42255—5) Professional technical sup- 
port services for the Mining Equipment Test Facility. First 
annual technical progress report, April 14-September 30, 
1981. Garson, R.C. (Pittsburgh Univ., PA (USA). Dept. of 
Civil Engineering). Oct 1981. Contract AC22-81PC42255. 
4lp. NTIS, PC A03/MF AO1. Order Number DE82015085. 

The Department of Energy recently began the operation of 
its Mining Equipment Test Facility. One component at that facility 
is the highly sophisticated Mine Roof Simulator (MRS) for research 
and development of roof support equipment. Because of its previ- 
ous experience, the University of Pittsburgh was contracted to 
assist the Facilities Manager by providing professional technical 
support services, principally for the MRS. This technical progress 
report briefly describes the services provided during the reporting 
period and planned for the next period. No significant technical dis- 
closures of interest to those not associated with the MRS are con- 
tained herein. One of the four units of the US government-owned 
METF is the Mine Roof Simulator. This unique $10 million test fa- 
cility was designed to simulate underground mine roof loads and 
motions. The MRS is a hybrid, analog-digital, computer-controlled, 
closed-loop, electro-hydraulic, research device capable of applying 
either loads or displacements in the vertical and one horizontal axis. 
Its vertical capacity of 3,000,000 pounds can be applied over its 20 
by 20 foot active test area. The horizontal load capacity is 
1,600,000 pounds. It can simulate coal seam heights of up to 16 feet. 
Automatic data acquisition and real time display are provided. The 
most modern, sophisticated technology was used in its design and 
construction. 


49127 (DOE/PC/42255—11) Professional technical sup- 
port services for the Mining Equipment Test Facility. Fourth 
quarterly technical progress report, 1 January-31 March 
1982. Garson, R.C. (Pittsburgh Univ., PA (USA). School of 
Engineering). Apr 1982. Contract AC22-81PC42255. 26p. 
.NTIS, PC A03/MF AO1. Order Number DE82019743. 

The Department of Energy recently began the operation cf 
its Mining Equipment Test Facility. One component at that facility 
is the highly sophisticated Mine Roof Simulator (MRS) for research 
and development of roof support equipment. Because of its previ- 
ous experience, the University of Pittsburgh was contracted to 
assist the Facilities Manager by providing professional technical 
support services, principally for the MRS. This technical progress 
report briefly describes the services provided during the reporting 
period and planned for the next period. No significant technical dis- 
closures of interest to those not associated with the MRS are con- 
tained herein. 


49128 (DOE/R4/10333—T1) Utilizing the unconvention- 
al gas resources of the Pottsville Formation coals in Tusca- 
loosa County, Alabama. (Alabama Univ., University (USA). 
School of Mines and Energy Development). Sep 1981. Con- 
tract FG44-80R410333. 65p. NTIS, PC A04/MF AOl1. 
Order Number DE82012831. 

The University of Alabama, with a grant from the Depart- 
ment of Energy, has completed a feasibility study for coalbed meth- 
ane development on campus. A wireline corehole was drilled to a 
depth of 2965 feet and core was recovered continuously from the 
top of the Pottsville Formation. Over 33 lineal feet of coal was re- 
covered of which 31 feet were subjected to desorption analysis. 
Coal samples were desorbd of gas according to standard US 
Bureau of Mines techniques for estimating gas content. Coal thick- 
ness and gas content data were used to calculate gas resources. The 
total resource present is nearly 10 billion cubic feet beneath the 


01 COAL AND COAL PRODUCTS 
0120 Mining 


760-acre campus. The Mary Lee coal group along contains more 
than 3.4 billion cubic feet of gas at 75% recovery. Within the con- 
text of the government and industrial experience and given the re- 
source base, projected gas production rates, capital requirements 
and operating costs, standard techniques of economic analyses indi- 
cate that development of University property is feasible but re- 
quires careful planning and execution. . 


49129 (EPA—600/7-81-160) Production of arthropod 
pests and vectors in coal-strip-mine ponds. Pickard, E. (Ten- 
nessee Valley Authority, Muscle Shoals, AL (USA). Div. of 
Water Resources). Jan 1982. 53p. (TVA/ONR/WR—82/7). 
NTIS. Order Number DE82903622. 

The objective was to determine the species of aquatic ar- 
thropod pests, mainly mosquitoes, that were breeding in abandoned 
coal strip mine ponds, their population densities, and whether these 
breeding sites would serve as foci for annoyance to surrounding 
human populations. Nine study ponds were selected in Marion 
County, Alabama, on the basis of age since formation, with a total 
of three test ponds in each of three age categories: 1 year old, 5 
years old, and 10 years old. These ponds were observed for five 
successive years; thus, data obtained from surveys depict succes- 
sional changes in aquatic insect and plant species composition over 
a period of 14 successive years. Mosquito larvae of four genera in- 
cluding eight species were collected from the strip ponds. Mosquito 
production was not detected until ponds were at least two years 
old, and ponds five years old and older were the most productive 
for mosquitoes. Mosquito production in all ponds was sparse and 
restricted to narrow vegetated areas along shallow marginal 
shelves, and the level of mosquito activity was not sufficient to 
cause severe annoyance to surrounding communities. There was a 
paucity of insects of medical importance in benthic samples in the 
nine study ponds; only three genera of public health importance 
were collected, which consisted of Palpomyia, Chrysops, and Ta- 
banus. Water chemistry of all ponds studied provided very favora- 
ble conditions for supporting various fauna and flora. Data obtained 
during the 5-year study showed no significant change in the pH of 
the water in the nine study ponds as they increased in age. The dis- 
solved oxygen content of the water in the ponds varied widely 
with pond age and seasonal changes, ranging from 9.1 to 14.1 ppM. 


49130 (LA—9348-MS) Economic model for evaluating 
the tradeoffs between coal mining and surface subsidence. 
Walbert, M.S.; Sutherland, R.J. (Los Alamos National Lab., 
NM (USA)). May 1982. Contract W-7405-ENG-36. 65p. 
NTIS, PC A04/MF AOl1. Order «umber DE82015828. 

Portions of document are illegible. 

This report has presented an economic model of the tra- 
deoffs among the benefits of developing coal reserves, the costs of 
preventing surface subsidence, and the costs of subsidence damage. 
The model recognizes the potentially disparate interests of coal 
miners and surface landowners, and shows the social benefits of 
coal extraction are reduced by the external costs of production, 
specifically, subsidence damage. Thus, the model is designed to 
assist a government agency in resolving the conflicting goals of 
profit maximization in coal mining and protecting aboveground 
property values. Decision tree analysis is used to assess the net 
social value of various decision paths. Each decision path is charac- 
terized by different combinations of potential actions by the mine 
operator and the landowners. Thirteen decision paths are delineat- 
ed. By way of illustration, along one path, the present value of the 
net benefits the firm expects to earn by mining coal is reduced by 
the present value of the expected damage costs resulting from subsi- 
dence. Along another path, the present value of expected net bene- 
fits is reduced by the present value of the expected costs of subsi- 
dence prevention, the expected costs of subsidence damage preven- 
tion, and the present value of the expected costs of subsidence 
damage. This latter estimate is weighted by the expected reduction 
in damage resulting from actions taken by the firm (underground) 
and the landowners (aboveground) to reduce subsidence and subsi- 
dence damage. 


49131 (NASA-CR—161849) Coal face measurement 
system for underground use. Final report. (Benton Corp., 
Manor, PA (USA)). Jun 1981. 99p. NTIS, PC A05/MF 
AOl. 
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A measurement system was developed for the Eickhoff long- 
wall shearer to determine the contour of the coal face as it mines 
coal. Contour data are obtained by an indirect measurement tech- 
nique based on evaluating the motion of the shearer during mining. 
Starting from a known location, points along the coal face are es- 
tablished through a knowledge of the machines’ positions and yaw 
movements as it moves past the coal face. The hardware and 
system operation procedures are described. The tests of system per- 
formance and their results are reported. 


49132 (NP—2902747) Mining in West Germany 1980. 
(Bundesministerium fuer Wirtschaft, Bonn (Germany, 
F.R.)). 1981. 122p. (In German). NTIS (US Sales Only), PC 
A06/MF A0O1. Order Number DE82902747. 

The report contains rich information about the whole spec- 
trum of German coal mining, economic development of different 
mining branches, namely black- and brown coal mining, natural gas 
and petroleum production, iron ore and metal ore mining, potash- 
and halite mining, versatile mining of minerals and soil. Further 
more it is reported about organisation and responsibilities of the re- 
spective mining authorities, as well as statistics concerning winning, 
staff, wages, output, accidents occuring in mines controlled by the 
mining authorities of the Federal State, operation development of 
black coal, underground mining industry, and machinary, for un- 
derground black coal mining. 


49133 (NP—2902748) Coal mining in the West German 
power industry in 1980. (Statistik der Kohlenwirtschaft e.V., 
Essen (Germany, F.R.)). Sep 1981. 117p. (In German). 
NTIS (US Sales Only), PC A06/MF AOl1. Order Number 
DE82902748. 

Tables are presented with figures on black coal mining, 
brown coal mining, coal balances, energy consumption, reserves, 
foreign trade, and energy balances. World surveys in the appendix 
inform on coal, petroelum, and natural gas production, electric 
power and raw steel production - according to country and year. 


49134 Production systems analysis in underground coal 
mines. Douglas, W.J. (ed.). New York, NY; McGraw-Hill, 
nc. (1980). 380p. (DOE/ET/12532—T8). Mining Informa- 
tional Services, McGraw-Hill, Inc. 1221 Avenue of the 
Americas, New York, NY 10020 Contract AMO1- 
7TTET12532. 

The complexity of an underground mining system offers a 
wide range of interesting and challenging problems to the industrial 
engineer or mining systems analyst. This reference manual describes 
a variety of industrial engineering guidelines, analytical methods, 
modeling techniques, and performance measurement approaches for 
use in evaluating underground mining systems. Over the years, the 
art of industrial engineering has been lost, to a large extent, in our 
underground mines. The approach to solving productivity problems 
has been through the development and acquisition of new machines 
rather than through the application of sound engineering principles. 
Both approaches have merit, and are a part of the evolutionary 
process of improving our mining technology. This book is merely a 
beginning, a first step in summarizing the research efforts of a four- 
year period in a single volume. The research which provided basis 
for this manual has been sponsored by the US Department of 
Energy and Bureau of Mines, and by the many mining companies 
who participated in these projects, and for whom KETRON has 
provided professional and technical services. The chapters of this 
document are extracted from the reports, papers, and technical 
memoranda which have been completed in conjunction with these 
projects and research contracts. 


49135 Investigations on how to determine the mineability 
of marginal coal deposits in case of uncertain expectations. 
Gschwindt, E. Clausthal-Zellerfeld, Germany, F.R.; Tech- 
nische Univ. Clausthal, Fakultaet fuer Bergbau, Huettense- 
sen und Maschinenwesen (20 Jul 1979). 143p. (In German). 

Thesis. 

Marginal coal deposits will be evaluated and statements on 
their mineability be made on the basis of deposit conditions and the 
resulting technical planning possibilities. The goal of the investiga- 
tion is maximum exploitation of deposits, ie. to make as many de- 
posits ‘mineable’ as possible. The risk which is always connected 
with projects reaching far into the future is explicitly considered. 
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REFER ALSO TO CITATION(S) 49054, 49069, 49099 


49136 (CONF-8105161—1) Development of high-gradient 
and open-gradient magnetic separation. Hise, E.C. (Oak 
Ridge National Lab., TN (USA)). 1981. Contract W-7405- 
ENG-26. 12p. NTIS, PC A02/MF AOl. Order Number 
DE82015687. 

From Symposium on advances in magnetic filtration; Sal- 
ford, UK (18 May 1981). 

This paper was prepared: to review the accomplishments in 
both high-gradient magnetic separation (HGMS) and open-gradient 
magnetic separation (OGMS) by the Oak Ridge National Labora- 
tory (ORNL) group during the past three years; to show, through 
the medium of motion pictures, the operation of the various separa- 
tion methods and devices used and developed; to show qualitative 
results of the separation performed; and to make available, to those 
interested, detailed reports of the experimental procedures and the 
resulting data. The qualitative separation of pyritic sulfur and ash 
forming minerals from fine coal by high gradient magnetic separa- 
tion has been demonstrated at feed rates up to one ton per hour, 
and in a machine that is commercially produced in sizes for feed 
rates up to several hundred tons per hour. The quantitative separa- 
tion of pyritic sulfur and ash forming minerals from fine coal by 
free fall open gradient magnetic separation has been demonstrated 
at a laboratory scale and at 300 kg per hour in a solenoidal magnet 
configuration. A magnet modeling analysis has shown that an opti- 
mum magnet can be designed with practical physical constraints 
which can generate separating forces two to three times those of 
the existing solenoidal configuration and with a large processing ca- 
pacity. The analytical predictions of the behavior of particles tra- 
versing these separating forces have been experimentally confirmed 
within 15% in existing magnets. 


49137 (EPRI-AP—2394, pp 19p, Paper 12) Feasibility 
study of a microwave coal-water slurry monitor for coal con- 
centration and flow rate. Goldberg, I.B.; Chung, K.E.; Ho, 
W.W.; McCoy, L.; Wagner, R.I. (Rockwell International 
Science Center, Thousand Oaks, CA). May 1982. NTIS, PC 
A17/MF AOl1. 

From 1. annual EPRI contractors conference on coal gasifi- 
cation; Palo Alto, CA, USA (28 Oct 1981). 

The feasibility of utilizing microwave techniques to measure 
the coal concentration and linear flow velocities of coal-water slur- 
ries was investigated. The program consisted of measurements of 
dielectric constants of coal-water mixtures which were found to 
obey the equation given. A slurry monitor was then constructed in 
which the cylindrical slurry-filled pipe is used as a dielectric-filled 
waveguide section. Microwaves are introduced into the pipe by re- 
cessed coupling loops. A frequency close to the cut-off frequency 
for microwave propagation is monitored. This value is then related 
to the dielectric constant of the slurry in order to determine the 
solid composition of the mixture. Tests have been carried out using 
slurries of 33 to 65 by weight Utah bituminous coal in 1-1/2 and 3/ 
4" pipes. Precision obtained in these measurements is +- 0.2% (ab- 
solute). The temperature influences the result by decreasing the di- 
electric constant of the liquid. This effect is equivalent to ca 0.4%/ 
25°C, and is reproducible and is therefore correctable. The micro- 
wave frequency is independent of flow rates from 10 cm/s to 370 
cm/s, and independent of the positioning of the microwave pipe 
section. Cross correlation of two equivalent detector circuits shown 
to be useable to determine flow velocity to within +- 2%. 


49138 (NP—2902041) Coal transportation in the south. 
Sims, R.G.; Van Arsdall, W.V. (Kentucky Legislative Re- 
search Commission, Frankfort (USA)). Jul 1981. 41p. Legis- 
lative Research Commission, Frankfort, KY. 

After decades of decline, coal is beginning to re-emerge as a 
leading energy source. At the end of World War II, coal supplied 
half of the nation’s energy consumption. By 1972, the year before 
the Organization of Petroleum Exporting Countries (OPEC) oil 
boycott, coal’s share had droped to just over 17 percent. That his- 
toric boycott by the oil exporters brought public attention to the 
precariousness of the supply of fuels the nation had come increas- 
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ingly to rely on for its energy. The fear of shortage and the star- 
tling jump in prices of other fuels brought life back into what had 
previously been a dying industry. In 1980 coal’s share of the total 
US consumption of energy had risen to over 20 percent. It has 
become national policy and the goal of many in the world commu- 
nity for coal to become the primary fuel to carry the transition into 
a time when truly renewable energy sources should be available. 
This report is intended as an aid to understading the role of the 
coal transportation system, particularly as it relates to the southern 
region of the United States. To accomplish this task the report 
looks first at the locational characteristics of coal as a commodity: 
where it comes from, where it goes (by type of user and geograph- 
ic area), and how it moves. The major legal, social and environ- 
mental aspects of the various methods of coal transportation are 
then reviewed. Finally, to provide the basi’ for speculation about 
future coal-related transportation developments in the South, some 
recent major coal policies and trends are analyzed. The implications 
that these policies and trends are likely to have on the coal trans- 
portation system in the southern region then considered. 


49139 (PB—81-203358) Coal exports and port develop- 
ment: a technical memorandum, (Office of Technology As- 
sessment (U.S. Congress), Washington, DC). Apr 1981. 81p. 
(OTA-TM-O—8). NTIS. 

Portions of document are illegible. 

This technical memorandum addresses four major issues 
which are important to Federal policy debates currently before 
Congress: (1) estimating the potential US coal export market; (2) 
development of foreign trade policy; (3) the Federal role in dredg- 
ing harbors; and (4) the outlook for alternative technologies. This 
analysis indicates that sizable increases in future US coal exports 
are achievable if the Federal Government and the private sector 
complement the efforts of each in encouraging these exports and if 
present trends are not drastically altered by developments in other 
exporting and importing countries. Without a coherent, positive 
policy, the United States could lose a substantial share of the future 
coal export market. 


49140 (PB—82-127085) The marine transport of coal and 
coal products from the Beluga coal fields of Alaska. Technical 
report (final) 7 Aug 80-6 Jul 81. Roseman, D.P.; Horwitz, 
D.F.; Barr, R.A.; Kirshenbaum, N. (Hydronautics, Inc., 
Laurel, MD (USA)). Jul 1981. 288p. NTIS, PC A13/MF 
AOl. 

The unique characteristics of the subbituminous Beluga coal 
deposits include low sulfur content and proximity to deep water 
navigation. Important markets for these deposits are expected to be 
developed in U.S. West Coast areas extending from Puget Sound to 
Southern California. The economics of mining, processing, and 
transport may favor use of this resource in the form of convention- 
al dry buik coal, methanol, or coal-oil mixture. Parametric feasibil- 
ity studies of dry and liquid bulk carrier characteristics for oper- 
ation between proposed terminals in Cook Inlet and the lower West 
Coast states indicate that lowest transportation costs will be ob- 
tained with restricted draft proportions, at service speeds generally 
in the 13 to 14 knot range. The adoption of self-unloading gear and 
coal-fired steam propulsion systems may prove economically advan- 
tageous for some of the voyages considered. The year-round feasi- 
bility of operation of large bulk-type vessels from Cook Inlet is 
generally accepted, based on existing experience with operations of 
conventional shipping at Anchorage, Drift River, and Nikiski. 
Modifications to conventional designs that may enhance winter op- 
erations include provision of greater-than-normal power margins, 
deep ballasting capability, superior maneuvering ability, and special 
mooring gear. 


49141 (VTT-KPA—2) Intermediate storage of milled peat 
at power plant. Okkonen, J.; Kiukaanniemi, E. (Valtion Tek- 
nillinen Tutkimuskeskus, Jyvaeskylae (Finland). Kotimaisten 
Polttoaineiden Lab.). Aug 1980. 37p. (In Finnish). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE82904561. 

Many problems are associated with the storage of milled 
peat at a power plant; for instance attempts to find the most advan- 
tageous shape of the storage, the function of the unloading device, 
variations in quality of peat and the effect of the time and methods 
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of storing on discharging. Owing to the insufficient knowledge of 
fundamental characteristics of milled peat the storages and the un- 
loading devices are often dimensioned erroneously. This causes peat 
power plant expenses which could be reduced by carrying out re- 
search of fundamental characteristics of milled peat. On the other 
hand experiences of storage technology have proved that it is possi- 
ble to use large intermediate storages succesfully. It is necessary to 
store milled peat in order to reduce variations in its quality and also 
because of the burning process. This statment seeks to study further 
the problematic handling of milled peat. Investigations done in 
practical conditions are of great importance, but they require more 
time than those done in laboratory. 
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49142 (BDM/W—82-218-TR) Microwave diagnostics of 
bubbles in fluidized bed reactors. (BDM Corp., McLean, VA 
(USA)). 30 May 1982. Contract AC21-81MC16522. 36p. 
NTIS, PC A03/MF AOl1. Order Number DE82015224. 

The formation and propagation of gas bubbles in a fluidized 
bed coal combustor can have a drastic effect on the efficiency and 
performance of the bed. A microwave technique has been devel- 
oped to provide information about the size and velocity of bubbles 
inside a three-dimensional fluidized bed. The technique is to send a 
beam of microwave radiation into the bed, and to detect radiation 
that has been scattered from the bubbles. By measuring the Dopp- 
ler shift of the scattered radiation, the velocities of the bubbles can 
be determined. The angle through which most of the radiation is 
scattered is a function of bubble size; two method of detecting this 
effect have been developed. The microwave diagnostic has been 
successfully used in two- and three-dimensional beds at ambient 
temperature. The diagnostic has also been successfully tested in an 
ignited bed, with no significant damage to the components. The ad- 
vantages of the microwave scattering diagnostic can be summarized 
as follows: (1) It is non-perturbing, because it does not rely on 
physical contact with the bubbles; (2) it allows the entire bed 
volume to be simultaneously monitored; (3) it automatically time- 
averages the received signal over an observing time of several min- 
utes; (4) it uses fairly simple, rugged, inexpensive equipment; and 
(5) it can be used in an ignited bed. 


49143 (DOE/ET—0025/3) Coal power and combustion. 
Quarterly report, April-September 1977. (Department of 
Energy, Washington, DC (USA). Div. of Coal Conversion). 
Apr 1978. 71p. NTIS, PC A04/MF A0O1. Order Number 
DE82007974. 

Portions of document are illegible. 

The Office of Fossil Energy of the Energy Research and 
Development Administration (ERDA) is conducting a research and 
development program to provide technology that will permit rapid 
commercialization of processes for improved direct combustion of 
coal, for advanced coal-burning power equipment, and for convert- 
ing coal to synthetic fuels. These fuels must be suitable for power 
generation, transportation, storage, and residential and industrial 
uses. The technologies selected for development - gasification, liq- 
uefaction, combustion, and advanced power systems - satisfy an 
urgent need for a particular type of fuel, are potentially feasible 
both technically and economically (in terms of the costs of research 
and development and the final product), and will not exceed air, 
water, and solid pollution standards established by the Environmen- 
tal Protection Agency (EPA). The emphasis given each technology 
varies, depending on such things as technical complexity, develop- 
ment stage (laboratory research, including bench-scale tests and ex- 
periments with process development units, and pilot plant design, 
construction, and operaton), variety of uses for the fuel produced, 
and urgency of the need that the technology is designed to satisfy. 
Twenty-one individual projects are described under the following 
headings: contract number, funding, program description, progress 
in current quarters, etc. 





01 COAL AND COAL PRODUCTS 
0140 Combustion 


49144 (DOE/ET/10744—T4) Investigation of the devola- 
tilization of coal under combustion conditions. Freihaut, J.D.; 
Seery, D.J.; Zabielski, M.F. (United Technologies Research 
Center, East Hartford, CT (USA)). Jan 1981. Contract 
AC21-78ET 10744. 113p. NTIS, PC A06/MF AOl. Order 
Number DE82005868. 

The thermal decomposition of coal was investigated in two 
reactor configurations - a heated grid apparatus and an isothermal 
furnace. The heated grid apparatus was operated in vacuo for the 
thermal decomposition experiments. Apparent heating rates of 10? 
°C/sec to 10° °C/sec were utilized while final temperatures varied 
from 500° to 1780°C. A Fourier Transform Infrared Spectrometer 
(FTIR) was operated in the rapid scan model to follow the evolu- 
tion of light gases from the coal during the devolatilization process. 
Structural characteristics of the parent coal and the tar and char 
products were also determined by use of the FTIR in conjunction 
with an elemental analysis system. Particular concern was given to 
the fate of fuel nitrogen during the thermal decomposition process. 
In addition to the study of the nitrogen evolution during the ther- 
mal decomposition process, the conversion of fuel nitrogen to NO 
during the initial stage of combustion was investigated by heating 
coal samples in the grid apparatus in the presence of oxygen. NO 
was measured by use of an UV resonance absorption technique. 
The isothermal furnace was operated at one atmosphere of pressure 
and at operating temperatures of 500 to 1000°C. The FTIR was 
again utilized in the rapid scan mode to follow the evolution of 
light gases and to determine the relative amounts of light gas spe- 
cies evolved. The data from these reactors was utilized to formulate 
an operational understanding of rapid coal pyrolysis and a semi- 
quantitative model of the decomposition process. The FTIR was 
also utilized to examine the effect of various pretreatment processes 
upon the sulfur contents of the coal. 


49145 (DOE/ET/15055—TS5) Demonstration of the feasi- 
bility of a magnetically stabilized bed for the removal of par- 
ticulates and alkali. Quarterly technical progress report No. 
7. (Exxon Research and Engineering Co., Linden, NJ 
(USA)). Apr 1982. Contract AC21-80ET15055. 17p. NTIS, 


PC A02/MF AOl1. Order Number DE82015437. 

Portions of document are illegible. 

A program was initiated during July, 1980 to define the feas- 
ibility of using a bed of magnetic particles stabilized by a magnetic 
field to remove the particulates found in the flue gas generated by a 
pressurized fluidized bed combustor (PFBC). The program is pri- 
marily experimental in nature concentrating on magnetic material 
evaluation and semi-continuous filtration studies. The program ob- 
jective is to demonstate the feasibility of the concept using actual 
flue gas from a PFBC combustor. Phase I Task 2, exposure testing 
of the magnetic bed material, has been completed. After 1000 hours 
of exposure to FBC conditions no mechanical failure of the oxida- 
tion resistant coating of the cobalt particles has been detected and 
sample magnetization was reduced only 10 to 20%. The results of 
the metallurgical examination and magnetic evaluation of the ex- 
posed samples indicate that the coated cobalt particles are suitable 
for MSB application under the conditions at which they were eval- 
uated. The construction of the semi-continuous MSB filter system is 
complete. The existing PFBC combustion unit which will provide 
the flue gas has been recommissioned and shakedown completed. 
Shakedown of the MSB filter system is completed. Semi-continuous 
filtration studies will begin in May. 


49146 (DOE/ET/15457—179) Long-term materials-test 
program: quarterly report, October-December 1980. (General 
Electric Co., Schenectady, NY (USA). Energy Systems 
Programs Dept.). Sep 1981. Contract AC21-79ET15457. 
65p. NTIS, PC A04/MF A011. Order Number DE82003731. 

Portions of document are illegible. 

The preponderance of the Long Term Materials Test Rig 
was installed during October, November, and December 1980. An 
account of the construction progress is given herein along with a 
pictorial description of the hardware. A parallel effort has been the 
preparation of the Qualification Test Plan, which will be used as 
the guide for the equipment checkout during the January to April 
1981 period. A failure modes and effects analysis has also been con- 
ducted during this reporting period with the conclusion that the 
probability of a critical/hazardous failure is very small. The first 
three 250-hour tests on the erosion-corrosion simulator have shown 
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that a small increase in the number of large particles (5% > 10 
pm) can greatly increase erosion. Similarly, a small velocity in- 
crease (1170 fps versus 960 fps) can accelerate erosion. The rig is 
proving to be a flexible tool in helping determine the limits of the 
parameters affecting erosion and corrosion. 


49147 (DOE/ET/15457—181) Long-term materials-test 
program: quarterly report, April-June 1981. (General Electric 
Co., Schenectady, NY (USA). Energy Systems Programs 
Dept.). Oct 1981. Contract AC21-79ET15457. 48p. NTIS, 
PC A03/MF AO1. Order Number DE82002736. 

Portions of document are illegible. 

The most significant achievement was the running of the 
qualification test. The major objective is to qualify the test rig as an 
operational system capable of providing an actual PFB environ- 
ment to a candidate set of materials located in two downstream test 
sections. To demonstrate this capability, the testing was brought up 
to steady-state conditions via the established startup procedure. 
Then the test rig was run for a period of approximately 50 hours at 
design temperature and pressure parameters using a coal-to-dolo- 
mite feed rate of 2:1. The overall results indicated: the rig is capa- 
ble of running at sustained high temperatures and pressure over 
long periods of time; dust loading and dust size distribution was ap- 
proximately equivalent to previous test runs at the Exxon-Mini 
Plant; sulfur capture measured 79% (Ca/S = 1.5); and excess heat 
loss from the combustor to the LV Test Section inlet was detected, 
which will be improved by re-insulating the combustor and cyclone 
pressure vessels. The test was abruptly terminated due to a tube 
failure in the in-bed heat exchanger. Visual examination revealed 
that the combined effects of erosion and corrosion of the tube walls 
caused the failure. A new heat exchanger coil fabricated from 310 
stainless steel will be installed. 


49148 (DOE/NBM—2018143) Sandia Combustion Re- 
search Program. Annual report, 1980. Hartley, D.L. (Sandia 
National Labs., Livermore, CA (USA)). 1980. Contract 
AC04-76DP00789. 134p. NTIS, PC A0O7/MF AOl1. Order 
Number DE82018143. 

Portions of document are illegible. 

This year, we achieved a major milestone in the formulation 
of our combustion research program: the Combustion Research Fa- 
cility has been completed, incorporating its special laser systems 
and central computer facilities, and our staff have moved into their 
new offices and laboratories. Also, late in the year, we opened our 
doors to accommodate the needs of visiting scientists, a major role 
of the Facility. Technically, we expect our research programs, re- 
ported herein, to contribute to solving important energy problems. 
In 1974 Sandia proposed to take on as its primary mission in com- 
bustion the development of a research facility which would be 
dedicated to improving research methods - specifically, advanced 
diagnostics and computational techniques - for application to com- 
bustion problems. These research programs are being carried out 
under the sponsorship of the DOE Offices of Basic Energy Sci- 
ences, Fossil Fuel Utilization, and Conservation. That portion of 
the research which is funded by BES includes: fundamental flame 
studies, diagnostics research, and diagnostics implementation. Other 
combustion research conducted at the facility is applied to the 
needs of other DOE offices and is funded accordingly. 


49149 (DOE/PC/30177—3) Pulverized coal combustion. 
Semi-annual report, October 1, 1981-March 31, 1982. Leslie, 
I.; Jost, M.; Kruger, C.H. (Stanford Univ., CA (USA). High 
Temperature Gasdynamics Lab.). May 1982. Contract 
AC22-80PC30177. 39p. NTIS, PC A03/MF AOl. Order 
Number DE82015186. 

Portions of document are illegible. 

A flow tube reactor for the study of the reactivity of pulver- 
ized coal under controlled conditions has been developed. The re- 
actor system incorporates optical diagnostics as well as probe sam- 
pling techniques to measure the reactivity of coals with differing 
physical and chemical properties. The aim of the research is to pro- 
vide fundamental data that can be used in the design and develop- 
ment of coal combustion systems. Two size ranges of pulverized 
Montana Rosebud and one size of Illinois No. 6 coal were burned 
in a 7.3% oxygen-containing Ar/N2 atmosphere. Gas temperatures 
were between 1140 K and 1750 K. In addition several meas- 
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urements were made of micropore volume using COz adsorption at 
room temperature. Qualitative behavior of both coals at high gas 
temperatures is consistent with a two stage combustion mechanism: 
devolatilization followed by char burnout. Results for the low tem- 
perature cases are less easy to interpret. Despite the fact that both 
diffusion and heterogeneous chemical rates decrease with decreas- 
ing temperature, the reactivity rates in the low gas temperature en- 
vironment are comparable to those in the high gas temperature. It 
is quite likely that devolatilization occurring over periods much 
longer than 20 msec contributes to this high reactivity. Physical 
and chemical measurements have been made on the raw and par- 
tially burned coal. Specific mircopore volume, specific internal sur- 
face area, particle size distribution, and chemical composition have 
been determined. No single measurement as yet explains the unex- 


pectedly high reactivity rates for coals in the lower gas temperature 
environment. 


49150 (DOE/PC/30293——6) Effects of preignition on pul- 
verized coal combustion. Sixth quarterly report, 1 January 
1982-31 March 1982, Simons, G.A.; Kothandaraman, G.; 
Schertzer, S.P.; Palm, M.J. (Physical Sciences, Inc., 
Woburn, MA (USA)). 1982. Contract AC22-80PC30293. 


37p. (PSI-TR—322). NTIS, PC A03/MF AOl. Order 
Number DE82013956. 


Task 1, pore structure optimization, is complete as reported 
in Section 2. The results of Task 1 predict that high reactivity chars 
require high porosities and a higher concentration of large pores. 
The experimental studies of Task 2 illustrate the dependence of 
these quantities on heating rate and final temperature. The data ob- 
tained for Texas Lignite suggest that porosity (hence reactivity) is 
strongly dependent on the final pyrolysis temperature with the 
maximum porosity occurring at 1300 K. The data also indicate that 
to a lesser extent, the heating rate affects pore structure. Higher 
heating rates increase the relative number of large pores and thus 
can enhance reactivity by a factor of two. Hence, the optimum 
pore structure for char reactivity may be obtained by preparing 
char at 1300 K and high heating rates (> 1000 K/s). Such chars 
could be four times as reactive as chars prepared at 2000 K and 1 
to 10 K/s. The theory of pore evolution was completed last quar- 
ter. Potential mechanisms of pore evolution have been identified 
and described. For the most part, all mechanisms lead to the pre- 
servtion of the 1/r/sub p/* distribution. This is the statistically de- 
rived pore distribution function which originally lead to the pore 
tree. 


49151 (DOE/PC/30300—T5) Particulate processes in 
pulverized-coal flames. Quarterly technical progress report, 
January-March 1982. (Spectron Development Labs., Inc., 
Costa Mesa, CA (USA)). Apr 1982. Contract AC22- 
80PC30300. 44p. NTIS, PC A03/MF AO1. Order Number 
DE82017243. 

Portions of document are illegible. 

The primary objective of this study is to obtain fundamental 
physical data on particulate reaction processes in pulverized coal 
flames. The observations have indicated that the combustion of pul- 
verized coal was affected by temperature, temperature rise, oxygen 
content, and particle size. Ignition and devolatization were strongly 
related to temperature and temperature rise. A large temperature 
rise would be essential for rapid ignition. A high temperature 
would then be important for devolatilization. After devolatilization, 
soot and char burnout would take place. However, the burnout of 
soot strings would proceed at a faster rate in an oxygen rich envi- 
ronment. Given a high temperature, a slightly lean condition did 
not seem to be sufficient to assure burnout. In the absence of 
knowledge of exhaust solid content and composition, it appears that 
small particles would burn and complete burnout more quickly than 
large particles. Because of the deficiency in the particle size of the 
15-micron cut used in the present test, a direct interpretation was 
not possible. A striking observation was the persistence of soot 
strings under high temperature. With a residence time of over 800 
msec, soot string fragments of appreciable size would linger. It ap- 
pears that an experiment of the type which allows independent se- 
lection of oxygen content and gas temperature would be important 
to determine the overall soot burnout rate. The results will be 
useful to furnace design and operation. 
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49152 (DOE/PC/30306—T7) Basic combustion and pol- 
lutant-formation processes for pulverized fuels. Quarterly 
technical progress report No. 7, 1 April 1982-30 June 1982. 
Germane, G.J.; Smoot, L.D. (Brigham Young Univ., Provo, 
UT (USA). Combustion Lab.). Jul 1982. Contract FG22- 
80PC30306. 42p. NTIS, PC A03/MF A0O1. Order Number 
DE82019054. 

This contract study of basic combustion and pollutant forma- 
tion processes for pulverized solid fossil fuels includes coal-water 
mixtures (CWM) and coal chars derived from pyrolysis, liquefac- 
tion or gasification processes. Contract work also includes adapta- 
tion of computer code techniques to the combustion of these fossil 
fuels. Highlights for this quarter are: the CWM reactor facility 
neared completion for initial tests with a methane flame; physical 
characterization analyses of chars are largely complete; a modified 
ASTM method for the proximate analysis of coals was used on the 
Tosco, FMC and Occidental chars with results that correlate well 
with other chars; adequate quantities of five chars have been ob- 
tained in anticipation of combustor testing; a review was made to 
identify char oxidation and gasification models for potential imple- 
mentation into the overall PCGC-2 model; several-candidate 
models were identified from which one or two approaches will be 
considered. (ATT) 


49153 (DOE/PC/40265—4) Computational tools for pul- 
verized-coal combustion. Fourth quarterly report, Jan 1982- 
Mar 1982. Oberjohn, W.J.; Cornelius, D.K.; Fiveland, 
W.A.; Schnipke, R.J.; Wang, J.H. (Babcock and Wilcox 
Co., Alliance, OH (USA). Research and Development 
Div.). Jun 1982. Contract AC22-81PC40265. 76p. NTIS, PC 
A05/MF AO1. Order Number DE82017195. 

The model of pulverized coal combustion (COMO) consists 
of a number of relatively independent modules that represent the 
major processes involved in pulverized-coal combustion. These 
modules will be continually upgraded over the course of the con- 
tract. During the first quarter, evaluation of the gas phase models 
continued and definition of the solid phase models was initiated. 
COMO predictions for both swirling and nonswirling isothermal 
flow were compared to proprietary data and predictions; these 
were found to be in agreement. For swirling flow, predicted flow 
patterns depend strongly on grid sparing. The discrete-ordinates ra- 
diation model was compared to both experimental data and other 
predictions, and very good agreement was achieved. During this 
quarter, evaluation of the gas phase chemistry, fast-kinetics micro- 
mixing model continued. A number of minor bugs were discovered 
and corrected and comparison to a set of proprietary swirling flow 
combustion data and predictions was initiated. The radiative prop- 
erties of coal, char, and ash were defined, based on recommended 
values of the refractive indices. The solid-phase models were re- 
fined and coding was initiated. 


49154 (DOE/PC/40285—T2) Program of basic research 
on the utilization of coal-water mixture fuels. Quarterly 
report for the period ending December 31, 1981. Casassa, 
E.Z.; Padmanaban, J.; Parfitt, G.D.; Rao, S.A.; Rubin, E.S.; 
Sommer, H.T.; Toor, E.W. (Carnegie-Mellon Univ., Pitts- 
burgh, PA (USA). Center for Energy and Environmental 
Studies). 1981. Contract FG22-81PC40285. 32p. NTIS, PC 
A03/MF A0O1. Order Number DE82010119. 

All equipment has been ordered and Task 1 is complete 
except for the choice of coals other than our baseline coal, Pitts- 
burgh Seam No. 8. We postponed this choice until we are more 
certain which factors are most important for slurry stability. The 
particle shape of Pittsburgh Seam No 8 coal was observed by elec- 
tron microscopy and particle size distribution was measured by 
sieving, by Coulter Counter, and by Quantimet. Measurements of 
density, surface area, wettability and some particle size distributions 
by Coulter Counter have been reported previously. We have made 
microelectrophoresis measurements on dilute suspensions of small 
coal particles, and electrophoretic mobility measurements on con- 
centrated coal slurries. The supernatant water layer of a suspension 
has been analyzed for inorganic ions dissolved from the suspended 
coal. The effect of column height and diameter on sedimentation 
rates and the variation of particle size distribution with position in 
the column have been measured at several slurry concentrations. 
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The atomization test facility is being set up. A systematic approach 
was used in selecting a particular part before placing purchase 
orders. Delivery time was also one of the parameters used in select- 
ing suppliers. Supports, main frame, piping, reservoirs are designed, 
constructed and being assembled. Most of the ordered equipment, 
such as sensors, fittings, pipings and the pump have been delivered 
and construction of the facility has been coordinated to avoid lag- 
time. 


49155 (DOE/PC/40285—T3) Program of basic research 
on the utilization of coal-water mixture fuels. Quarterly 
report for period ending March 31, 1982. Casassa, E.Z.; Pa- 
manaban, J.; Parfitt, G.D.; Phulgaonkar, S.; Rao, S.A,; 
Rubin, E.S.; Sommer, H.T.; Toor, E.W. (Carnegie-Mellon 
Univ., Pittsburgh, PA (USA). Center for Energy and Envi- 
ronmental Studies). 1982. Contract FG22-81PC40285. 58p. 
NTIS, PC A04/MF AO1. Order Number DE82013769. 

Portions of document are illegible. 

This project is concerned with the factors that control the 
stability to flocculation and sedimentation of slurries of coal in 
water, and how these relate to their rheological behavior. Further 
consideration has been given to the selection of coal samples. Cur- 
rent work is being conducted on Pittsburgh Seam No. 8 coal - as 
more data become available the choice of further coals for future 
investigation is better defined. Analysis of the large sample of Pitts- 
burgh Seam No. 8 coal received in December 1981 is more or less 
complete, although further sieving is required. We now know 
something about the surface of the coal powder. It is heterogeneous 
and contains inorganic impurities that are dissolved out when slur- 
ries are prepared. The preliminary measurements on coal in water 
are now complete, and a planned slurry program has been modified 
in the light of data obtained in Task 5. The work proposed under 
Task 5 (characterization of coal/water slurries) is now underway, 
with experiments on electrophoresis, rheology and sedimentation. 


49156 (DOE/PC/40796—2) Carbon attrition during the 
fluidized combustion and gasification of coal. Quarterly tech- 
nical progress report, 1 December 1981-28 February 1982. 
Massimilla, L.; Cammarota, A.; Chirone, R.; D'Amore, M. 
(Naples Univ. (Italy)). 1982. Contract FG22-81PC40796. 
21p. NTIS, PC A02/MF AOl1. Order Number DE82015164. 

Activity has been concentrated in operating the apparatus 
and testing the procedure described in the DOE Report/PC40796- 
1. The work aimed, in particular, to explore the effect of bed tem- 
perature and oxygen content of fluidizing gas on instantaneous rates 
of generationof carbon fines by attrition during combustion of 
batches of 4760-6350 zm South Alfrican coal. Time-resolved bed 
carbon particle size distributions have also been determined in a 
separate combustor by means of the basket technique under the 
same conditions attrition experiments were made. The purpose was 
that of correlating instantaneous attrition rates to bed carbon load- 
ing and exposed surfaces. Experiments carried out during the quar- 
ter 1 December 1981-28 February 1982 have: (1) confirmed the pe- 
culiar trend of instantaneous elutriated carbon rates as a function of 
time; (2) shown the importance of basket technique in providing 
data, such as bed carbon average and particle size distribution, of 
relevance in analyzing carbon elutriation data with the view of un- 
derstanding attrition mechanisms; and (3) suggested that attrition 
rate constant can be determined by batch operation of the two-exit 
head 40 mm ID combustor rather than the more costly continuous 
operation of the 140 mm ID combustor as done before. 


49157 (DOE/PC/40805—2) Fundamentals of nitric oxide 
formation in fossil fuel combustion. Second quarterly progress 
report for the period 20 Dec 1981 - 28 Mar 1982. Houser, T.; 
McCarville, M.E. (Western Michigan Univ., Kalamazoo 
(USA). Dept. of Chemistry). Jun 1982. Contract FG22- 
81PC40805. 14p. NTIS, PC A02/MF AOl1. Order Number 
DE82019044. 

Experiments to examine the oxidation of HCN in the pres- 
ence of several fuel additives, using an atmospheric-pressure flow 
system were continued in order to determine the mechanism of NO 
formation from fuel nitrogen oxidation. Modifications of the flow 
system were made so that direct sampling of the reactor effluent 
for gas chromatographic analysis is possible. A series-bypass ar- 
rangement of the two columns, molecular sieve 5A and porous 
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polymer C 101, was fabricated for more accurate analysis of the 
light gases, Ne, O2, CO, CO2 and N2O. In addition, several experi- 
ments were made with a plug-flow, U-tube reactor as well as the 
stirred-flow reactor. At fuel rich conditions significant NO yields 
were obtained when CO was the fuel additive, even at equivalence 
ratios of 2 and above. However, higher temperatures were neces- 
sary for these yields at the higher ratios. At lean conditions the 
NO/sub x/ yield was not sensitive to temperature changes once the 
temperature was high enough for significant formation. There ap- 
peared to be a threshold temperature necessary to trigger NO/sub 
x/ formation. High oxygen concentrations (above 40%) reduced 
NO/sub x/ yields and high CO concentrations gave quantitative 
conversion of HCN to NO at a particular contact time. The use of 
hydrogen in place of, or added to, CO gave NO/sub x/ yields at 
shorter reaction times and at lower temperatures, but the yields 
were no larger. Finally, from a few N2O (not included as NO/sub 
x/) measurements and plug-flow experiments it appears that two 
mechanisms are operating, one leading to NO, the other to N2O. 
An attempt will be made to find the conditions necessary to study 
each independently during the next report period. 


49158 (EUR—7165-FR) Experimental studies of combus- 
tion of matter with low calorific value with respect to utility. 
Busso, R.H.; Dubart, J.C. (Centre d'Etudes et Recherches 
des Charbonnages de France (CERCHAR), Verneuil-en- 
Halatte). 1981. 98p. (In French). Commission of the Europe- 
an Communities, Directorate-General for Information 
Market and Innovation, Jean Monnet Building, Luxem- 
bourg. 

As part of our work on the utilization of low-grade fuels for 
energy recovery, tests were carried out on Toarcian bituminous 
shales and coal shales of the Nord and Pas-de-Calais Basin. Feasibil- 
ity tests were performed with a pyrolysis shaft furnace, a rotating 
furnace, a pulverized coal furnace or an Ignifluid furnace. Under 
technical conditions, the combustion of Toarcian bituminous shales 
can be effected only by addition of rich fuel, either coal or gas. 
Even in the case of indirect energy recovery (as with a pyrolysis 
shaft furnace), minimum economic requirements are not fulfilled. 
They could be approximated with higher grade bituminous shales. 
The technical feasibility of the combustion of coal shales, especially 
in the pulverized form, is clearly established. In industrial plants 
however, they should be used as blends, in which case it is possible 
to ensure satisfactory economic conditions. Economically, the utili- 
zation of low-grade fuels, such as bituminous and coal shales, is 
handicapped because it requires large industrial plants, which entail 
great capital expense with risks that are difficult to assess and made 
worse by equipment maintenance problems. 


49159 (ORNL/TM—8243) Analysis of refractory fiber 
insulations and hot-face coatings exposed to coal-oil mixture 
combustion products. Federer, J.I1. (Oak Ridge National 
Lab., TN (USA)). Jul 1982. Contract W-7405-ENG-26. 68p. 
NTIS, PC A04/MF AO1. Order Number DE82018210. 
Refractory fibrous aluminosilicate insulations with and with- 
out hot face coatings were exposed to the combustion products of a 
coal-oil mixture (COM) (90% No. 6 residual oil and 10% coal) at 
about 1375°C for 496 h. Samples of each insulation and coating 
were analyzed to study the effects of fuel impurities on the materi- 
als. Uncoated aluminosilicate insulations containing about 50% 
AlO3 performed as well as those containing about 80%. In both 
types, fuel impurities reacted with fibers and resulted generally in 
lower AlsOs3 and higher Fe2Os, SiOz, and other impurities in the re- 
action layer on the surface of the specimens. The reaction layers, 
which were about | mm thick, consisted mostly of mullite and glass 
that contained Al, Ca, K, Si, and Ti. The glass in the reaction 
layers may have minimized penetration of fuel impurities. Most hot 
face coatings were restructured as a result of reaction with fuel im- 
purities and exhibited increases in FezOs and some other impurities. 
The Al,Os content generally decreased, but the SiOz content in- 
creased or remained about the same. Alumina-based coatings 
mostly consisted of mullite and glass that contained fuel impurities. 
Three aluminosilicate coatings adhered to the insulations during the 
test, butthe phosphate-bonded high-alumina coatings spalled from 
some insulations. A zirconium silicate coating remained in place 
during the test but tended to separate from the insulation during 
sampling. Under the conditions of this test, the insulations and all 
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except the phosphate-bonded hot face coatings satisfactorily resist- 
ed degradation by fuel impurities. 


49160 Development progress on the atmospheric fluidized 
bed coal combustor for cogeneration gas turbine system for 
industrial cogeneration plants. Holcomb, R.S. (Oak Ridge 
Natl ag Tenn, USA). Journal of Engineering for Power; 
102: No. 2, 292-296(Apr 1980). 

The ‘Atmospheric Fluidized Bed Coal Combustor Program 
will develop the technology for a fluidized bed coal combustion 
system to provide a source of high temperature air for process heat- 
ing and power generation with gas turbines in industrial plants. The 
gas turbine has the advantages of a higher ratio of electric power 
output to exhaust heat load and a higher exhaust temperature than 
do steam turbines in cogeneration applications. The program is di- 
rected toward systems in the size range of 5 to 50 MW(e) and is 
sponsored by the Department of Energy. Conceptual design studies 
have been done for typical industrial installations, and some of 
these results are presented. The conceptual design of a 300 kW(e) 
test unit has been completed. A number of furnace design firms 
have been invited to submit their own designs for a 1500 kW(t) 
(5*10/sup 6/ Btu/hr) combustor, from which a final selection will 
be made. 7 refs. 


0150 Marketing And Economics 


REFER ALSO TO CITATION(S) 49085, 49086, 49165, 49166, 49498, 49500, 
50105, 50117, 50623, 50631 


49161 (PB—82-128463) Use of Appalachian coal in in- 
dustrial boilers. Volume I. (Energy and Environmental 
Analysis, Inc., Arlington, VA (USA); Appalachian Regional 
Commission, Washington, DC (USA)). Jun 1981. 127p. 
NTIS, PC A07/MF AOl1. 

Volume 1 of this study identifies specific barriers and con- 
straints (technical, economic, regulatory, and behavioral) to in- 
creased coal use in industrial boilers; projects the demand for Ap- 
palachian coal in industrial boilers in 1990 and highlights the key 
factors affecting coal use forecasts; and recommends policy initia- 
tives designed to promote increased coal use in industrial boilers. 


49162 (PB—82-128471) Use of Appalachian coal in in- 
dustrial boilers. Volume II. (Energy and Environmental 
Analysis, Inc., Arlington, VA (USA); Appalachian Regional 
Commission, Washington, DC (USA)). Jun 1981. 216p. 
NTIS, PC A10/MF AO1. 

This report examines the factors affecting coal demand in in- 
dustrial boilers. Technical, regulatory, and economic issues are pre- 
sented and discussed to provide a broad perspective on the prob- 
lems and constraints that will affect the potential for increased coal 
use in industrial boilers. 


0160 Health And Safety 


REFER ALSO TO CITATION(S) 48987, 49013, 49423, 50553, 51025, 51799 


49163 (DOE/PC/40068—T3) SRC-II process. Task 3. 
Health-risk assessment. (Energy and Environmental Engi- 
neering, Inc., Cambridge, MA (USA)). 15 Jun 1982. Con- 
tract AC22-81PC40068. 54p. NTIS, PC A04/MF AOl1. 
Order Number DE82016930. 

Portions of document are illegible. 

This report concerns itself only with health risks studies re- 
lated to the SRC-II process. This process is currently the most-ad- 
vanced under study and represents one of the most attractive ways 
to liquefy coal. The types of materialds encountered in SRC-II are 
generally complex mixtures which may behave quite differently in 
biological systems than do individual constituents. Interactions 
among constituents may result in both antagonistic and synergistic 
effects; the sum of which may or may not be predicted from the 
individual materials. Health and environmental studies are currently 
being carried out at different laboratories and institutions related to 
the pilot plants and process development units of direct coal lique- 
faction plants. The results to date suggest that heavy distillates 
from SRC-II are moderately toxic. Health records at the various 
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direct coal liquefaction facilities indicate no significant health risk. 
The National Institute for Occupational Safety and Health 
(NIOSH) first comprehensive industrial hygiene surveys revealed 
that workers are exposed to low concentrations of such hazardous 
materials as aromatic amines, aromatics (benzene, toluene, xylenes) 
and polynuclear aromatics. Enviro Control, Inc. of Rockville, 
Maryland, determined that the exposure levels at two facilities were 
below current Occupational Safety and Health Administration 
(OSHA) regulations for those compounds for which standards exist. 
In conclusion, no health effects have been reported for synfuel 
workers to date. However, more data will be needed to establish 
that the production of synfuels need not generate adverse health ef- 
fects. 


49164 (LBL—13022) Characteristics of fly ash from labo- 
ratory combustion of pulverized coal. Parsons, G.; Sherman, 
P.; Greif, R.; Robben, F. (Lawrence Berkeley Lab., CA 
(USA)). Sep 1981. Contract W-7405-ENG-48. 22p. (CONF- 
820403—i). NTIS, PC A02/MF AOl. Order Number 
DE82001343. 

From Spring meeting of the Western States Section of the 
Combustion Institute; Salt Lake City, UT, USA (12 Apr 1982). 

Portions of document are illegible. 

Submicron particles generated from pulverized coal combus- 
tion show an enrichment of certain trace elements that may be a 
health hazard when ingested into the lung. Sieved pulverized coal 
was entrained in an air/methane/oxygen mixture and burned in an 
enclosed bunsen type burner fitted with a chimney. Cold secondary 
air was injected at the chimney exit. The fly ash samples were sepa- 
rated into two size categories (diameter < 2.5 yw and 2.5 uy < diam- 
eter < 15 yp) and analyzed by x-ray fluorescence. Results show en- 
richment of several volatile elements in the small size fraction com- 
pared to the large size fraction. There is also indication of depletion 
of some refractory elements. The results support suggestions of sev- 
eral earlier observations which were made on full scale modern 
boilers. 


49165 (NP—2902053) Summary of mineral industry ac- 
tivities in Colorado. Part I. Coal. McCaulley, D.G. (Colora- 
do Dept. of Natural Resources, Denver (USA)). May 1981. 
52p. NTIS, PC A04/MF AO1. Order Number DE82902053. 

The Colorado Legislature mandated a reduction of personnel 
in the Division of Mines resulting in approvimately 60% fewer em- 
ployees, effective July 1, 1980. This action resulted in fewer inspec- 
tions and visits to operating coal mines. However, the Division 
continues to function in all other areas at a reduced level. Coal pro- 
duction for 1980 was a record, with production at 18,770,813 tons 
of coal Mined and reported to the Division of Mines. This was a 
3.5% increase over 1979. The forecast for 1981 should see another 
like increase. Coal mine certification in all categories totaled 902 
certificates issued. This was the most ever issued in a single year, 
and emphasis on certification continues with momentum into 1981. 
The Colorado Board of Examiners for coal Mine Officials will hold 
four reguiar examinations in 1981. Mining activity by district is re- 
corded. Data are presented under the following headings: education 
and training program; directory of operators; Colorado Coal statis- 
tics; summary of field work; production; safety awards, lost-time 
injury statistics; fatal injuries. 


0170 Legislation And Regulations 
REFER ALSO TO CITATION(S) 50630, 51445 


49166 (AD-A—106652/1) Simplifying the Federal coal 
management program, (General Accounting Office, Wash- 
ington, DC (USA). Energy and Minerals Div.). 20 Aug 
1981. 3lp. (EMD—81-109). NTIS, PC A03/MF A011. 

GAO has been reviewing the Department's regulations for 
the management of existing Federal coal leases and preference right 
lease applications (PRLAs). The objective of this assignment was to 
identify regulatory modifications that could simplify and ultimately 
enhance the timely and orderly development of coal on existing 
coal leases and PRLAs. Because the Department has recently initi- 
ated a study of these regulations, including many of the same ele- 
ments, GAO decided to defer further work and share some of their 
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preliminary concerns so they could be considered during the 
Department's efforts. The GAO work was devoted primarily to the 
regulations affecting Federal coal leases and lease rights issued 
prior to enactment of the Federal Coal Leasing Amendments Act 
in August 1976. However, because of similarities between these reg- 
ulations and the regulations governing leases issued since that time, 
the observations have equal applicability to new leases. 


49167 (DOE/PC/40068—T1) SRC-II process. Task 1. 
Air-pollution regulations. (Energy and Environmental Engi- 
neering, Inc., Cambridge, MA (USA)). 16 Dec 1981. Con- 
tract AC22-81PC40068. 37p. NTIS, PC A03/MF AOl. 
Order Number DE82016929. 

Portions of document are illegible. 

Regulations for the emission of hydrocarbons and particulate 
matter from coal liquefaction plants are described in this report. Air 
pollution laws from federal, state, and local governments are dis- 
cussed. (DMC) 
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49168 (DOE/EIA—0216(80)) US crude oil, natural gas, 
and natural gas liquids reserves, 1980 annual report. (Depart- 
ment of Energy, Washington, DC (USA). Energy Informa- 
tion Administration). Oct 1981. 96p. NTIS, PC A05/MF 
AOl. Order Number DE82008476. 

Portions of document are illegible. 

Estimates of US proven reserves of crude oil, natural gas liq- 
uids, and dry natural gas are presented. Additional data on drilling, 
ownership, indicated additional crude oil reserves, nonproducing 
proved reserves, and commitment status of proved natural gas re- 
serves were also collected. These data are presented and discussed 
in this report. Estimates are based on analysis of data filed by 2130 
operators of oil and gas wells on form EIA-23. (DMC) 


49169 (DOE/EIA—0216(80)EX) Principal findings of the 
US crude oil, natural gas, and natural gas liquids reserves. 
1980 annual report. (Department of Energy, Washington, 
DC (USA). Energy Information Administration). Oct 1981. 
8p. NTIS, PC A02/MF AO1. Order Number DE82007492. 

This is the first in an annual series of reports developed by 
the Energy Information Administration (EIA) to document the 
known reserves of crude oil and natural gas in the United States by 
State. It is based on reports filed by 2393 operators of domestic oil 
and gas wells. Total resource, total recoverable resource, reserves, 
proved reserves, undiscovered recoverable resources, and indicated 
additional reserves are defined. Proved reserves receive the most 
emphasis but there is some discussion of indicated additional re- 
serves and production. An explanation of the statistical methodolo- 
gy is included. Though the American Petroleum Institute (API) 
and the American Gas Association (AGA) are in the midst of phas- 
ing out their surveys of reserves, they have also conducted one for 
1977. Comparisons are made between the EIA study and the API/ 
AGA survey; explanations concerning inconsistencies are offered. 
Appendices include a summary of data reporting requirements, a 
glossary of terms, data quality assurance procedures, a discussion of 
reserve estimation methodologies, maps of selected state subdivi- 
sions, and a discussion of data validation. 


0202 Geology And Exploration 


49170 (USGS-OFR—82-15) South Atlantic summary 
report 2. Revision of Outer Continental Shelf oil and gas ac- 
tivities in the South Atlantic (US) and their onshore impacts. 
Deis, J.L.; Kurz, F.N.; Porter, E.O. (Rogers, Golden and 
Halpern, Inc., Philadelphia, PA (USA)). May 1982. 55p. 
Office of OCS Information, Minerals Management Service, 
12203 Sunrise Valley Drive, Reston, VA 22091. 

The search for oil and gas on the Outer Continental Shelf 
(OCS) in the South Atlantic Region began in 1960, when geophysi- 
cal surveys of the area were initiated. In 1977, a Continental Off- 
shore Stratigraphic Test (COST) well was drilled in the Southeast 
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Georgia Embayment. In March 1978, the first lease sale, Sale 43, 
was held, resulting in the leasing of 43 tracts. Approximately a year 
later, in May 1979, the first exploratory drilling began, and by Feb- 
ruary 1980, six exploratory wells had been drilled by four compa- 
nies. Hydrocarbons were not found in any of these wells. Lease 
Sale 56, the second lease sale in the South Atlantic Region, was 
held in August 1981. The sale resulted in the leasing of 47 tracts. 
Most of the leased tracts are in deep water along the Continental 
Slope off North Carolina. To date, no drilling has occurred on 
these tracts, but it is likely that two wells will be drilled or will be 
in the process of being drilled by the end of 1982. Reoffering Sale 
RS-2 is scheduled for July 1982, and it will include tracts offered in 
Lease Sale 56 that were not awarded leases. Lease Sale 78 is sched- 
uled to be held in July 1983. The most recent (March 1982) esti- 
mates of risked resources for leased lands in the South Atlantic 
OCS are 27 million barrels of oil and 120 billion cubic feet of gas. 
To date, onshore impacts resulting from OCS exploration have 
been minimal, and they were associated with Lease Sale 43 explora- 
tory activities. In June 1981, the South Atlantic Regional Technical 
Working Group prepared a Regional Transportation Management 
Plan for the South Atlantic OCS. The plan is principally an inte- 
gration of regulatory frameworks, policies, and plans that are appli- 
cable to pipeline siting from each of the South Atlantic coastal 
States and Federal agencies with jurisdiction in the area. 


0203 Drilling And Production 


REFER ALSO TO CITATION(S) 49057, 49132, 49191, 49193, 49211, 51397 


49171 (DOE/BC/10033—1) Review of statistical meth- 
ods used in enhanced-oil-recovery research and performance 
prediction. Selvidge, J.E. (Keplinger and Associates, Inc., 
Tulsa, OK (USA); BDM Corp., Bartlesville, OK (USA)). 
Jun 1982. Contract AC19-80BC10033. 83p. NTIS, PC A05/ 
MF AO1. Order Number DE82015208. 

Recent literature in the field of enhanced oil recovery 
(EOR) was surveyed to determine the extent to which researchers 
in EOR take advantage of statistical techniques in analyzing their 
data. In addition to determining the current level of reliance on sta- 
tistical tools, another objective of this study is to promote by exam- 
ple the greater use of these tools. To serve this objective, the dis- 
cussion of the techniques highlights the observed trend toward the 
use of increasingly more sophisticated methods and points out the 
strengths and pitfalls of different approaches. Several examples are 
also given of opportunities for extending EOR research findings by 
additional statistical manipulation. The search of the EOR litera- 
ture, conducted mainly through computerized data bases, yielded 
nearly 200 articles containing mathematical analysis of the research. 
Of these, 21 were found to include examples of statistical ap- 
proaches to data analysis and are discussed in detail in this review. 
The use of statistical techniques, as might be expected from their 
general purpose nature, extends across nearly all types of EOR re- 
search covering thermal methods of recovery, miscible processes, 
and micellar polymer floods. Data come from field tests, the labora- 
tory, and computer simulation. The statistical methods range from 
simple comparisons of mean values to multiple non-linear regression 
equations and to probabilistic decision functions. The methods are 
applied to both engineering and economic data. The results of the 
survey are grouped by statistical technique and include brief de- 
scriptions of each of the 21 relevant papers. Complete abstracts of 
the papers are included in the bibliography. Brief bibliographic in- 
formation (without abstracts) is also given for the articles identified 
in the initial search as containing mathematical analyses using other 
than statistical methods. 


49172 (DOE/BC/10115—1) Evaluation of water re- 
sources for enhanced oil recovery operations, Cement Field, 
Caddo and Grady Counties, Oklahoma. Preston, D.A.; Harri- 
son, W.E.; Luza, K.V.; Prater, L.; Reddy, R.J. (Oklahoma 
Geological Survey, Norman (USA); Oklahoma Univ., 
Norman (USA)). Feb 1982. Contract AC19-79BC10115. 
67p. NTIS, PC A04/MF A0O1. Order Number DE82007713. 

Portions of document are illegible. 

This report is based on the results of an investigation of the 
water resources local to the Cement Oil Field in Caddo and Grady 
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Counties, southwestern, Oklahoma. The intent of the report is to 
present at least a semi-quantitative estimate of the volume, delivera- 
bility, and chemistry of the water potentially available for enhanced 
oil recovery in one or more Oklahoma oil fields. Subsequent to a 
review of several oil fields, the Cement Field was chosen for study 
because of its large size (25,000 acres), its extensive subsurface con- 
trol (over 1850 wells), and its long history of production (since 
1952) from several producing formations, some of which are al- 
ready undergoing extensive waterflood operations. A preliminary 
review of the available data for this study suggested a threefold cat- 
egorization of water resources, since the data for each category are 
distinctly different in nature, and, to some extent, different in 
source. The three categories are: surface water, ground water, and 
subsurface water. Flow, volume, and chemical analyses of each 
source are estimated. 


49173 (DOE/BC/10321—5) Improved polymers for en- 
hanced oil recovery: synthesis and rheology. Fourth annual 
report, October 1980-September 1981. McCormick, C.L.; 
Hester, R.D.; Neidlinger, H.H.; Wildman, G.C. (University 
of Southern Mississippi, Hattiesburg (USA). Dept. of Poly- 
mer Science). 1981. Contract AS19-80BC10321. 304p. 
NTIS, PC A1l4/MF AO1. Order Number DE82015395. 

Portions of document are illegible. 

The goals of this project are to gain a more complete under- 
standing of the structural/property/performance interrelationships 
of water-soluble polymers which can lead to commercial produc- 
tion of polymers for enhanced recovery projects. To do this syn- 
thesis, characterization, and rheological studies of random-and graft 
copolymers have been undertaken. The status of the following stud- 
ies is presented in this report: macromolecular synthesis and charac- 
terization of model polymers (dextran-g-polyacrylamides, capo- 
lymers of acrylamide with sulfonated monomers); dilute solution 
studies of model. water-soluble copolymers (dextran-g-polyacryla- 
mides); dynamic light scattering studies; and aqueous size exclusion 
chromatography studies. 


49174 (DOE/BETC/OP—82/4) Outlook for enhanced 
oil recovery. Johnson, H.R. (USDOE Bartlesville Energy 
Technology Center, OK). 1982. 10p. (CONF-820213—1). 
NTIS, PC A02/MF A0O1. Order Number DE82010464. 

From Enhanced oil recovery conference; New Orleans, LA, 
USA (3 Feb 1982). 

Portions of document are illegible. 

This paper reviews the potential for enhanced oil recovery, 
the evolutionary nature of the recovery processes being applied in 
oilfields today, key parameters that describe the technology state- 
of-the-art for each of the major oil recovery processes, and the 
nature and key outputs from the current Department of Energy re- 
search program on enhanced oil recovery. From this overview, it 
will be seen that the DOE program is focused on the analysis of 
ongoing tests and on long-range, basic research to support a more 
thorough understanding of process performance. Data from the 
program will be made available through reports, symposia, and on- 
line computer access; the outputs are designed to allow an inde- 
pendent producer to evaluate his own project as an effort to trans- 
fer rapidly the technology now being developed. 


49175 (DOE/NBM—2011445) Development of mobility 
control methods to improve oil recovery by CQ:. Second 
annual report, October 1, 1980-September 30, 1981. Heller, 
J.P.; Taber, J.J. (New Mexico Inst. of Mining and Technol- 
ogy, Socorro (USA). New Mexico Petroleum Recovery Re- 
search Center). Feb 1982. Contract AC21-79MC10689. 92p. 
(EMD—2-68-3307). NTIS, PC AOS/MF AOl. Order 
Number DE82011445. 

Portions of this report are illegible. 

Carbon dioxide (COs) shows certain advantages over water 
as a displacement fluid in Enhanced Oil Recovery (EOR). The ob- 
jective of this project is to develop means by which the indicated 
possibility, of recovering more oil from reservoirs, may be achieved 
in practice. The work is guided by the following widely accepted 
principle, based on evidence observed by many investigators over 
the last three decades. Development of non-uniformities in a two- 
or three-dimensional displacement in a permeable medium is severe- 
ly aggravated by the frontal instability resulting from an unfavor- 
able mobility ratio. Such a ratio occurs when the displacing fluid is 
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less viscous than the displaced, as is the case in a COz2 flood, unless 
compensated by a uniform and opposite ratio of the relative per- 
meabilities. The goal of this project has been to develop methods to 
counteract the harmful influence of the naturally unfavorable mo- 
bility ratio in CO2 floods. This goal is to be achieved by thickening 
the CO: while retaining those properties and circumstances that 
lead to the high microscopic displacement efficiency. Efforts have 
been directed towards the development of two distinct methods for 
increasing the effective viscosity of dense CO2. One of these in- 
volves the use of water-CO2 emulsions or foams as the displace- 
ment fluid. The second type of mobility control additives being in- 
vestigated are direct thickeners - solutions of certain polymers in 
the CO:. Significant progress has been made in both these areas of 
development. In conjunction with the development of means of 
thickening the CO: displacement fluid, the need also exists to assess 
the behavior and effectiveness of the additives. The assessment is to 
be performed in a standardized, repeatable core-flooding test which 
has been developed as a third part of the project's laboratory work. 


49176 (DOE/SF/10761—2) Field demonstration of the 
conventional steam drive process with ancillary materials. 
Second annual report, October 1, 1980-October 31, 1981. 
Bowman, R. (CLD Group, Inc., Ventura, CA (USA)). Jul 
1982. Contract FC03-79SF10761. 82p. NTIS, PC A05/MF 
A01. Order Number DE82018240. 

Portions of document are illegible. 

This report summarizes the work performed during the 
second year of a research and development project to demonstrate 
that a particular ancillary material, surfactant based foam, can im- 
prove the efficiency of steam drive. The project consists of basic 
laboratory testing supplemented by five small field tests. The initial 
laboratory work involved screening foam chemicals for thermal sta- 
bility and testing methods of placing them deep into a porous 
media. Tests were also conducted in a sixteen-foot sandpack to 
verify the emplacement techniques and the capacity of the chemical 
system to control the mobility of injected steam. The work with 
these systems has been reported in the first annual report and in 
SPE/DOE Paper 9777 presented at Tulsa, April 1981. The field 
test locations were chosen to address two major technical problems 
encountered in steam drive operations; namely, the excessive chan- 
neling of steam through thief zones, and the progressive increase in 
steam flow through oil-depleted, already swept zones. At this time, 
two mini-tests have been completed; one with Santa Fe Energy in 
the Midway-Sunset Field and one with Conoco in the Cat Canyon 
Field. Two tests with Texaco in the San Ardo Field and a verifica- 
tion test with Santa Fe Energy in the Midway-Sunset Field are still 
underway. 


49177 (NP—2902036) Enhanced oil-recovery operations 
in Kansas. Energy resources series 11. Oros, M.; Saile, D.; 
Sherman, R. (Kansas Geological Survey, Lawrence (USA)). 
1977. 108p. Univ. of Kansas, Kansas Geological Survey, 
1930 Avenue A, Campus West, Lawrence, KS 66044. 

Data for 1448 enhanced oil-recovery projects are listed in 
this report, and a map shows their geographic distribution in 69 
Kansas counties. Included are 698 projects identified as water- 
floods, 397 pressure maintenance operations, 275 dump floods, | fir- 
eflood (thermal), 1 steam, and 1 air injection tat maybe converted 
to tertiary recovery, and 74 that were not identified. Total crude 
oil production in Kansas during 1977 was 57,496,021 barrels. Of 
this, 18,149,221 barrels (32%) were recovered from project areas. 
The records show that about 17 barels of water were injected from 
every barrel of oil produced. There were 5036 water injection 
wells and 11,450 oil wells in operation during the year in the pro- 
ject areas. A graph shows oil and natural gas production from the 
late 1800's to 1976, and given the years of oiland gas discoveries in 
Kansas structural provinces. Also shown is the approximate quality 
of oil produced by enhanced recovery methods each year. Table 1 
of the report lists fields, pay zones and their, depths, and sources of 
water. Injection patterns are indicated and companies also furnished 
information on daily and yearly water injection. Annual and cumu- 
lative oil production figures are given. Stratigraphic positions of 
oil-producing zones and subsurface water sources are shown on a 
rock-classification chart. Tertiary oil-recovery research continues at 
the University of Kansas, which is aided by advice received from 
people working in the industry. 
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49178 (NP—2902037) Enhanced oil-recovery operations 
in Kansas 1978. Energy resources, Series 15. Paul, S.E.; 
Bahnmaier, E.L. (Kansas Geological Survey, Lawrence 
(USA)). 1980. 209p. Univ. of Kansas, Kansas Geological 
Survey, 1920 Avenue, A Campus West, Lawrence, KS 
66044. 

Data for 1518 enhanced oil recovery (EOR) projects are 
listed in this report. The majority of the EOR projects fall into the 
following categories: pressure maintenance; dump floods and con- 
trolled waterfloods. At the present time, there are 6 tertiary proj- 
ects in the state: the Micellar - polymer Demonstration Project, a 
thermal recovery project; an inert exhaust gas project; the Iola Fire 
Flood Project, and a polymer-enhanced water flood. Field data 
from each of the secondary and tertiary recovery projects are tabu- 
lated. (DMC) 


49179 (NP—2902040) Enhanced oil-recovery operatiohs 
in Kansas 1979. Paul, S.E.; Bahnmaier, E.L. (Kansas Geo- 
logical Survey, Lawrence (USA)). 1981. 21lp. Univ. of 
Kansas, Kansas Geological Survery, 1930 Avenue A, 
Campus West, Lawrence, KS 66044. 

Data for 1552 enhanced oil-recovery (EDR) projects are 
listed in this report and a map shows their distribution. The major- 
ity of the EOR projects fall into the categories of pressure mainte- 
nance, dump floods, and controlled waterfloods, which are second- 
ary recovery projects. There are several active tertiary projects and 
a few inactive projects. Active EOR projects are listed alphebeti- 
cally by county and field. Data on thickness and depth of oil-pro- 
ducing zones or injection horizons, sources of water, and cumula- 
tive figures on oil produced and water injected are included. 
(DMC) 


49180 (SAND—82-0715) Conceptual design of a direct- 
contact natural-gas-fired downhole steam generator. Moreno, 
J.B. (Sandia National Labs., Albuquerque, NM (USA)). Jun 
1982. Contract AC04-76DP00789. 65p. NTIS, PC A04/MF 
A01. Order Number DE82019875. 

Portions of document are illegible. 

Conceptual designs are presented for three natural gas 
fueled, 1500 to 2000 psi, downhole steam generators: a 4 MMBtu/h 
unit sized for 7-inch casing, an 18.4 MMBtu/h unit sized for 7-inch 
casing, and an 18.4 MMBtu/h unit sized for 9-5/8-inch casing. 
Specifications for the support system for each system are outlined, 
considering both 3650-foot and 7000-foot well depths. Costs for 
major components and confidence levels for each design are esti- 
mated. Design philosophy and procedures are given in sufficient 
detail to enable extrapolation of or interpolation between the three 
designs. 


49181 (SAND—82-7009) Downhole steam-generator 
study. Volume II. Design summary. (Sandia National Labs., 
Albuquerque, NM (USA); Rockwell International Corp., 
Canoga Park, CA (USA). Rocketdyne Div.). Jun 1982. 
Contract AC04-76DP00789. 28p. NTIS, PC A03/MF AOl1. 
Order Number DE82019824. 

A detailed design of a low pressure combustion, indirect 
contact, downhole steam generator was prepared. The design is 
based on analysis and experiments conducted previously (reported 
in Vol. I). The generator is sized to operate in a 7-inch casing and 
deliver 350 bbl/d of 80% quality steam at a pressure of 1500 psia. 
Included in this report are a description of the design, the expected 


range of operating conditions, and a suggested installation proce- 
dure. 


49182 Compositional modeling with an equation of state. 
Nghiem, L.X.; Fong, D.K.; Aziz, K. SPEJ, Society of Petro- 
leum Engineers Journal; 21: No. 6, 687-698(Dec 1981). 

A description is given of an implicit-pressure explicit-compo- 
sition and explicit-saturation compositional model. The model uses 
an equation of state (Peng-Robinson) for phase equilibrium and den- 
sity calculations. Interfacial tension effects are considered also. The 
formulation of the pressure equation yields a symmetric and diag- 
onally dominant matrix that allows the use of the iterative conju- 
gate gradient method for large systems. Simulation of laboratory 
CO/sub 2/ displacements shows good agreement between calculat- 
ed and experimental results. The influence of interfacial tension is 
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investigated. Physically reasonable results also have been obtained 
for hypothetical areal and cross-sectional problems. 19 refs. 


49183 Chemical characterization problems of water-solu- 
ble polymers. Tyssee, D.A.; Vetter, O.J. (Vetter Res). SPEJ, 
Society of Petroleum Engineers Journal; 21: No. 6, 721- 
730(Dec 1981). 

Water-soluble polymers are being used increasingly in oil, 
gas, and geothermal production. Applications include drilling, stim- 
ulation, workover and completion, and reservoir flooding fluids. 
Empirical techniques do not satisfy present and future needs which 
include (1) the cost/performance relationship and (2) environmental 
effects associated with expanding polymer application. Therefore, a 
more thorough understanding of the polymer chemistry is required. 
A study was made of potential analytical methods. Polysaccharides 
were used for the actual field fracture jobs as well as for the analyt- 
ical procedures. Correlations were made between the total organic 
content and carbohydrate content of the return waters as a function 
of hydrate content of the return waters as a function of residence 
time under simulated reservoir conditions. Preliminary indications 
are that more sophisticated information can be obtained by the use 
of emerging analytical techniques such as high pressure liquid chro- 
matography (HPLC). 17 refs. 


49184 Microemulsion phase behavior - observations, ther- 
modynamic essentials, mathematical simulation. Bennett, 
K.E.; Phelps, C.H.K.; Davis, H.T.; Scriven, L.E. (Univ of 
Minn). SPEJ, Society of Petroleum Engineers Journal; 21: No. 
6, 747-762(Dec 1981). 

A mathematical framework is presented for modeling phase 
behavior in a manner consistent with the thermodynamically re- 
quired critical tie lines and plait point progressions from the critical 
endpoints. D.B. Hand’s scheme for modeling binodals and G.A., 
Pope and R.C. Nelson's approach to modeling the evolution of the 
surfactant-rich third phase are extended to satisfy these require- 
ments. An examination of model-generated progressions of ternary 
phase diagrams enhances understanding of the experimental data 
and reveals correlations of relative phase volumes (volume uptakes) 
with location of the mixing point (overall composition) relative to 
the height of the three-phase region and the locations of the critical 
tie lines (critical endpoints and conjugate phases). The correlations 
account, on thermodynamic grounds, for cases in which the surfac- 
tant is present in more than one phase or the phase volumes change 
discontinuously, both cases being observed in the study. This work 
is pertinent to oil well flooding. 39 refs. 


49185 Packer-induced stresses during hydraulic well frac- 
turing. Warren, W.E. (Sandia Lab, Albuquerque, NM). 
Journal of Energy Resources Technology; 103: No. 4, 336- 
343(Dec 1981). 

Well bore stresses induced by inflatable packers during hy- 
draulic fracturing operations are investigated. The geologic forma- 
tion is modeled as an unbounded homogeneous isotropic linear elas- 
tic solid containing an infinitely long circular cavity, while the 
packer is modeled as a semi-infinite thin-walled circular cylindrical 
shell. For given packer properties, these induced stresses are shown 
to depend on the difference between packer pressure and fracturing 
pressure and can become significant. Typical numerical results are 
obtained and presented graphically. Analytical approximations for 
the maximum values of these stresses are also presented. 11 refs. 


49186 Gravel packing requires clean perforations, proper 
fluids. Ellis, R.C.; Snyder, R.E.; Suman, G.O. Jr. (Comple- 
tion Technol Co, Houston, Tex). World Oil; 193: No. 6, 75- 
81(Nov 1981). 

In the most popular form of sand control, obtaining good, 
debris-free perforations is of prime importance. Next, fluids used to 
carry and place the gravel should be free of materials that plug the 
formation. Factors to consider in achieving both of these situations 
are given. 24 refs. 


49187 Downhole steam injector. Donaldson, A.B.; Hoke, 
E. (to Dept. of Energy). US Patent Application 269,460. 3 
Jun 1981. 15p. Contract AC04-76DP00789. 
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An improved downhole steam injector has an angled water 
orifice to swirl the water through the device for improved heat 
transfer before it is converted to steam. The injector also has a 
sloped diameter reduction in the steam chamber to throw water 
that collects along the side of the chamber during slant drilling into 
the flame for conversion to steam. In addition, the output of the 
flame chamber is beveled to reduce hot spots and increase efficien- 
cy, and the fuel-oxidant inputs are arranged to minimize coking. 


0204 Processing 
REFER ALSO TO CITATION(S) 49232, 51397 


49188 (DOE/RA/08905—T1) Revise refinery/distribu- 
tion models to a regional basis. Final report. Mason, H.F.; 
Capers, J.D.; Webster, L.D. Jr.; Wise, J.R. (Turner, Mason 
and Associates, Dallas, TX (USA)). 30 Dec 1980. Contract 
AC01-79RA08905. 129p. NTIS, PC AO7/MF AOl1. Order 
Number DE82019246. 

Portions of document are illegible. 

This project was conducted to demonstrate that DOE Re- 
gions are feasible geographical subdivisions of a domestic petroleum 
industry aggregating model that simulates the industry's entire op- 
eration from raw materials production to the satisfaction of prod- 
ucts demands. The modeling system, developed for DOE on a dif- 
ferent geographical basis in prior studies, has been successfully 
modified, validated and used to satisfy the requirements of this pro- 
ject. Basic project efforts were divided into eight different tasks. A 
summary of each task, including its description, completion date 
and reporting method, is included. Task 1 consisted of developing 
an appropriate data base and redesigning the modeling system to 
accommodate small groupings of states (Aggregator Model Areas) 
which could be combined in final reports to produce results on the 
basis of DOE Regions. Task 2 involved restructuring and validating 
a set of refinery linear programming (LP) models, and the same 
effort was required for the industry aggregator model under Task 
3. Under Task 4, we determined that utilizing the 1985-normal 
supply and demand balances developed earlier in the project would 
be appropriate for efforts under this contract modification. Task 5 
supported development of extreme yields for refinery operations 
within each modeled AMA. Task 6, an analysis of potential supply 
interruption scenarios, combined with DOE response strategies, 
was conducted along the lines of scenario/response strategies devel- 
oped earlier under this contract. Results for Task 7 showed that it 
would not be necessary to divert remaining imported crude supplies 
away from the Gulf Coast during an emergency. Task 8 results pro- 
vided DOE with the capability to estimate the impact on world 
crude markets of potential DOE strategies for acquiring crude sup- 
plies to be stored in SPR sites along the Gulf Coast. 


0205 Products And By-products 


REFER ALSO TO CITATION(S) 49057 


49189 High temperature lubricating process. Shell, T.E.; 
Taylor, R.W. (to Dept. Of Energy). US Patent 4,316,921. 23 
Feb 1982. Filed date 4 Oct 1979. vp. 

PAT-APPL-081987. 

It has been difficult to provide adaquate lubrication for load 
bearing, engine components when such engines are operating in 
excess of about 475° C. The present invention is a process for pro- 
viding a solid lubricant on a load bearing, solid surface, such as in 
an engine being operated at temperatures in excess of about 475° C. 
The process comprises contacting and maintaining steps. A gas 
phase is provided which includes at least one component reactable 
in a temperature dependent reaction to form a solid lubricant. The 
gas phase is contacted with the load bearing surface. The load bear- 
ing surface is maintained at a temperature which causes reaction of 
the gas phase component and the formation of the solid lubricant. 
The solid lubricant is formed directly on the load bearing surface. 
The method is particularly suitable for use with ceramic engines. 
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0206 Health And Safety 
REFER ALSO TO CITATION(S) 51805, 51836 


49190 (NP—2750386) Outline of research projects. 
Safety Offshore. (Norges Teknisk-Naturvitenskapelige 
Forskningsraad, Oslo). Oct 1981. 213p. (In Norwegian and 
English). NTIS (US Sales Only), PC A10/MF AO1. Order 
Number DE82750386. 

A survey is presented of the various research projects in the 
"Safety Offshore” programme. For each project a summary is 
given of the objectives and results, the names and affiliations of the 
steering committee, the contractor organisation, the institutions in- 
volved, project leader and coordinator, time schedule and financ- 
ing. An overall finding survey is also given. 


49191 (PB—82-128042) Safety and offshore oil. (Nation- 
al Research Council, Washington, DC (USA)). May 1981. 
350p. NTIS, PC A15/MF AO1. 

The Outer Continental Shelf Lands Act Amendments of 
1978 (43 USC 1347) (OCSLAA) mandate specific government ac- 
tions with regard to the safety of OCS operations, among them a 
study by the Geological Survey and the Coast Guard of the ade- 
quacy of the existing safety and health regulations and of the tech- 
nology, equipment, and techniques available for offshore explora- 
tion, development, and production. In June 1979, the Geological 
Survey requested that the National Research Council (NRC) under- 
take an assessment of the adequacy of technologies and regulations 
as a major contribution to the mandated study. For its part, the 
NRC appointed the Committee on Assessment of Safety of Outer 
Continental Shelf Activities to conduct the assessment under the 
aegis of the Marine Board. Members of the committee were select- 
ed for their experience in matters relating to safety engineering, off- 
shore operations, the design of structures, engineering of petroleum 
drilling and production systems; operations research and manage- 
ment, marine biology, with emphasis on the environmental effects 
of oil, risk assessment and economic analysis, and regulatory and 
compliance procedures. The charge to the committee was to 
review prevailing regulations and technologies and to assess their 
adequacy in providing for human and environmental safety in OCS 
drilling and production. The committee was also asked to develop a 
methodology for assessing the adequacy of regulations and technol- 
ogies in the future. 
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REFER ALSO TO CITATION(S) 49188, 49239 


49192 (BNL—51495) Situation report for petroleum-ex- 
porting countries: an update. Hermelee, A.; Beller, M.; 
D’Acierno, J.; Smith, T.A. (Brookhaven National Lab., 
Upton, NY (USA)). Nov 1981. Contract AC02-76CH00016. 
157p. NTIS, PC A08/MF AOl. Order Number 
DE82012289. 

The report gives a synopsis of political, economic, and pe- 
troleum industry data for each of 15 oil exporting countries and is 
designed to provide up-to-date information enabling the EEMIS 
Project Office to react in a timely manner to late-breaking events. 
The report gives a brief overview of crude oil production for the 
major oil producing regions of the world and identifies crude flows 
from the major oil producing to consuming regions, such as West- 
ern Europe, United States, and Japan. 


49193 (DOE/EIA—0185(81)) Costs and indexes for do- 
mestic oil and gas field equipment and production operations, 
1981. Funk, V.T.; Anderson, T.C. (Department of Energy, 
Dallas, TX (USA). Energy Information Administration). 
Apr 1982. 172p. NTIS, PC A08/MF AO1. Order Number 
DE82015237. 

This is the fifth annual report in a series that presents the 
costs and indexes for domestic oil and gas field equipmnt and pro- 
duction operations for 1981. Equipping and operating costs for oil 
leases producing by primary means and for gas leases have been de- 
termined for the following onshore areas: California, Oklahoma, 
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Texas, Wyoming, Louisiana, and Gulf of Mexico. Indexes and costs 
were calculated for the additional equipment needed for waterflood 
recovery in West Texas. Direct operating costs and indexes were 
also determined for offshore operations. During the 12-month 
period ending in June 1981, the aggregate sum of lease equipment 
costs rose 17.5% for primary and 14.6% for secondary recovery 
operations. Direct operating costs for these categories rose 15.7% 
and 21.3% respectively. Offshore operating costs increased at a rate 
of 14%. Gas well equipping costs increased by only 9.4% while op- 
erating costs rose 15.8%. The consumer price index rose 9.6% for 
this period. (ATT) 


49194 (DOE/EIA/10423—T1) Validation of selected pe- 
troleum-product energy-information systems. Final report. 
(TERA, Inc., Falls Church, VA (USA)). 15 Dec 1981. 
ACO01-80EI10423. 353p. NTIS, PC Al6/MF AOl1. Order 
Number DE82010734. 


This report presents the results of a validation study of se- 
lected petroleum product information systems; a study performed 
for the Office of Oil and Gas within the Energy Information Ad- 
ministration of the US Department of Energy. The overall purpose 
of the study was to examine and evaluate the ability of the informa- 
tion systems to collect, process and disseminate appropriate, accu- 
rate, and meaningful information in relation to the explicit and im- 
plied purposes of the systems. The study itself consisted of four 
phases. The first phase focused on the collection and analysis of 
background data on the information systems and the phenomena in 
general. The second, or planning phase, saw the formulation of 
validation issues, the identification of key data elements and the de- 
velopment of specific plans for the conduct of respondent field in- 
vestigation as well as for other, non-field, investigations. The third 
phase involved the actual conduct of these investigations and analy- 
sis. In this third phase, in the review of respondent reporting prac- 
tices and accounting records, TERA was assisted by specially- 
trained audit staff from Alexander Grant and Company. The final 
phase consisted of an integration and documentation of these find- 
ings of these investigations and analyses an assessment of the conse- 
quences of these findings, and an evaluation of various alternatives 
available to EIA. 


49195 (DOE/PE/70106—T7) Impacts of demand dynam- 
ics and consumer expectations on world oil prices. From- 
holzer, D. (Harvard Univ., Cambridge, MA (USA). Energy 
and Environmental Policy Center). Dec 1980. Contract 
AMO01-79PE70106. 349p. NTIS, PC A15/MF AOl. Order 
Number DE82018795. 

Portions of document are illegible. Thesis. 

This research contributes to the study of world oil prices. 
We examine models of rational producers and consumers. Produc- 
ers set prices or production quantities to maximize the value of 
their oil resources. Consumers purchase oil and other commodities 
to maximize utility. A market solution is a time path of prices and 
quantities that balances the choices of producers and consumers. 
Most existing models address pricing implications of alternative de- 
scriptions of the technology, organization, and objectives of pro- 
ducers. There has been little study of pricing implications of alter- 
native descriptions of consumer behavior. The accurate description 
of demand is critical for the immediate empirical testing of alterna- 
tive pricing models and for the projection of future prices. We de- 
velop a dynamic model of consumer behavior to improve our abili- 
ty to address pricing implications of alternative descriptions of con- 
sumer technology and objectives. We build several simplified 
demand models based on this dynamic model of consumer behav- 
ior. We combine these models with simplified models of producer 
behavior. We test the sensitivity of pricing results to alternative as- 
sumptions about consumer price expectations and to the use of dif- 
ferent functional forms for these models. Based on these tests, we 
choose two alternative models to represent demand, and we reesti- 
mate these models using recent oil market data.We generate and 
compare price paths for each model, and we discuss implications of 
these results for the world oil market. We study, in particular, con- 
sumers’ ability to affect market prices. Finally, we show that price- 
setting producers have several nearly optimal strategies at their dis- 
posal. This gives them an ability to choose pricing strategies based 
on non-economic factors. 


ERA VOL. 7, NO. 19 / 6134 


49196 (DOE/PE/70333—T1) Petroleum emergency pre- 
paredness study. Report on the macroeconomic consequences 
of a medium-sized oil-supply disruption with a market-based 
policy response and tax rebates. McClain, D.S. (Boston 
Univ., MA (USA)). 9 Feb 1981. Contract AI01-81PE70333. 
28p. NTIS, PC A03/MF A0O1. Order Number DE82013480. 

This report discusses the 3-year impact on the US economy 
of a temporary, medium-sized disruption in world oil supplies be- 
ginning on January 1, 1982. Results of the analysis suggest that sig- 
nificant adverse effects can be expected in the short term on real 
GNP, unemployment, and inflation. A discussion on policy implica- 
tions and tax rebates is presented. The Data Resource model of the 
US economy was used to predict economic impacts. (DMC) 


49197 (NZERDC-P—10, pp 29-48) Oil demand and 
availability in Australia. Mardon, C.J. (CCV, Melbourne, 
Australia). Feb 1979. Dep. NTIS (US Sales Only), MF AOl1. 

From 49. ANZAAS congress; Auckland, New Zealand (23 
Jan 1979). 

The Australian domestic oil supply and demand situation is 
discussed in this paper. The availabiity of imported oil as well as 
discoveries, reserves, and production in Australia impact the energy 
scene. Reducing the demand by conservation methods will help in 
the short term. The need for an increase in exploration and the de- 
velopment of petroleum substitutes will help in the long term. 
(DMC) 


49198 (ORNL/TM—8407) LFS, a strategic planning ca- 
pability for U.S. liquid fuels supply. Barhen, J.; Alsmiller, 
R.G. Jr.; Weisbin, C.R. (Oak Ridge National Lab., TN 
(USA)). Aug 1982. Contract W-7405-ENG-26. 81p. NTIS, 
PC A05/MF AO1. Order Number DE82019855. 

Portions of document are illegible. 

The Division of Policy and Strategic Planning in the Office 
of Fossil Energy of the U.S. Department of Energy (DOE/FE) has 
sponsored the development of a model of liquid fuels supply to fur- 
ther the understanding of how explicit and implicit technological 
(e.g., size of the resource base, reservoir geophysical characteristics, 
efficiency of drilling, etc.), economic (e.g., taxation rates) and be- 
havioral (e.g., allocation price elasticities) variables affect our capa- 
bility to confidently develop options to deal with fundamental 
policy issues such as energy independence, which have long term 
consequences. Particularly important features of this model include 
the disaggregation of the constituent liquid supply technologies, the 
extensive review and documentation of the data associated with the 
model, and the capability to treat explicitly the dynamics of invest- 
ment decisions and technological change. The purpose of this paper 
is to call attention to the existence of this important new analytical 
tool, to provide a potential analyst with a reasonably complete de- 
scription of its essential features, and to discuss the benchmarking 
completed and underway. The Liquid Fuels Supply (LFS) model 
described herein is also being integrated into a World Oil Model 
sponsored by the DOE Division of Energy Security and is being 
considered for application by the Energy Information Administra- 
tion. With such a potentially large and important user community, 
the need for documentation and review in the open literature as 
well as public availability is considered essential. 


49199 (PB—82-128885) The United States remains un- 
prepared for oil import disruptions. Volume I. (summary: in- 
cludes conclusions and recommendations). Report to the Con- 
gress. (General Accounting Office, Washington, DC (USA). 
Energy and Minerals Div.). 29 Sep 1981. 89p. NTIS, PC 
A05/MF AO1. 

This report examines the Federal Government's ability to 
cope with oil import disruptions. It discusses the adequacy of the 
Department of Energy's current contingency programs and organi- 
zation for dealing with oil shortages and suggests ways to strength- 
en the Nation’s energy emergency preparedness. 
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49200 (PB—82-128893) The United States remains un- 
prepared for oil import disruptions. Volume II. (detailed 
review of current emergency programs and alternative ap- 
proaches), Report to the Congress. (General Accounting 
Office, Washington, DC (USA). Energy and Minerals Div.). 
29 Sep 1981. 219p. NTIS, PC A10/MF AO1. 

The objectives of this study are to evaluate present U.S. 
energy preparedness planning for oil import disruptions and recom- 
mend policy options to improve preparedness. 


49201 (NP—2902622) Oil market 1980. (ESSO A.G., 
Hamburg (Germany, F.R.)). [nd]. 6p. (In German). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82902622. 

Petroleum imports and processing in West Germany are pre- 
sented in a flow chart. Domestic consumption of petrochemical 
products, carburettor fuel-, light heating oil, heavy heating oil, lu- 
bricants, bitumen, and other products are presented as well as the 
imports of crude oil and petroleum products, exports, consumption 
by refineries, large-scale bunkering, and losses. Characteristic fig- 
ures of the natural gas and petroleum market are given in further 
tables. 


49202 (NP—2902746) Oil market 1977. (ESSO A.G., 
Hamburg (Germany, F.R.)). [nd]. 5p. (In German). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82902746. 

Petroleum imports and processing in West Germany are pre- 
sented in a flow chart. Domestic consumption of petro-chemical 
products, carburettor fuel, light heating oil, lubricants, bitumen, and 
other products are presented as well as the imports of crude oil and 
petroleum products, exports, consumption by refineries, large-scale 
bunkering, and losses. Characteristic figures of the natural gas and 
petroleum market are given in further tables. 


49203 (NP—2903748) Oil market ‘78. (Esso A.G., Ham- 


burg (Germany, F.R.)). [nd]. 6p. (In German). NTIS (US 


Sales Only), 
DE82903748. 

Petroleum imports and processing in West Germany are pre- 
sented in a flow chast. Domestic consumption of petrochemical 
products carburetor fuel, light heating oil, heavy heating oil, lubri- 
cants, exports, consumption by refineries, large-scale bunkering, and 
losses. Characteristic figures of the natural gas and petroleum 
market are given in further tables. 


PC A02/MF AOl. Order Number 
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49204 (DOE/BC/10059—19) Enhanced utilization of 
used lubricating oil recycling process by-products. Final 
report. Weinstein, K.D.; Myers, T.D.; Craft, S.R. (Booz, 
Allen and Hamilton, Inc., Bethesda, MD (USA); Chroma- 
spec Corp., Houston, TX (USA)). Mar 1982. Contract 
AC19-79BC10059. 165p. NTIS, PC A08/MF A0Ol. Order 
Number DE82007671. 

Portions of document are illegible. 

Booz, Allen and Hamilton, Inc. and its subcontractor, Chro- 
maspec Corporation, conducted a study of possible utilization op- 
tions for the process by-products generated in the re-refining of 
used lubrication oils. By-product samples from six re-refineries uti- 
lizing four re-refining processes were taken. Detailed physical and 
chemical characterization data on the sample streams and their 
components were compiled by means of comprehensive laboratory 
testing. Given the characteristics of the various streams and perti- 
nent regulations that impact possible uses, options for utilization of 
the by-product streams were derived. The apparently feasible op- 
tions were subjected to several levels of engineering feasibility test- 
ing to determine technical viability. Apparently viable options were 
found for all byproduct streams, and where data existed, economic 
analyses were performed. Many of the economic analyses indicate 
either significant plant savings or increased plant revenues as a 
result of the implementation of the options. In the case of certain 
streams (fuel strippings, distillation bottoms) there appear to be 
multiple means of utilization. The only by-product stream for 
which no options could be found to improve plant economics is 


02 PETROLEUM 
0209 Environmental Aspects 


wastewater, where treatment and disposal seem the only viable by- 
product disposition. 


0209 Environmental Aspects 


REFER ALSO TO CITATION(S) 49101, 49172, 51439, 51440, 51531 


49205 (LBL—13145) Estuarine impacts of fossil fuel- 
based energy technology: a case study. Ritschard, R.; Berg, 
V.; Henriquez, M. (Lawrence Berkeley Lab., CA (USA)). 
Sep 1981. Contract W-7405-ENG-48. 67p. NTIS, PC A04/ 
MF AOl1. Order Number DE82010337. 

Portions of document are illegible. 

The purpose of this study is to assess the potential cumula- 
tive ecological impacts on an estuarine ecosystem resulting from 
fossil fuel technologies, both operating or proposed. San Francisco 
Bay is used as an example of such a system, since it is impacted by 
several fossil fuel-based activities in addition to other major actions. 
The available data on oil spills, energy facility discharges, and mu- 
nicipal outflows are examined. It is concluded that routine dis- 
charges from energy-related activities as well as other industrial 
sites may not be the most significant contributors to pollutant load- 
ings of the Bay. Energy facilities do routinely discharge major pol- 
lutants. However, chronic low level discharge of oil from energy 
facilities including ships can pose a more serious problem to the 
ecosystem. The combination of effluents can interact with each 
other to create synergistic responses. The pollution from fossil fuel 
energy facilities must be considered in conjunction with that from 
other sources such as municipal waste discharge and Delta outflow. 
In addition, other future projects must be included in an ecological 
assessment of the Bay ecosystem. If all of these activities are con- 
sidered, the health of the Bay may be at stake. We recommend: (1) 
that a comprehensive study be conducted of the entire Bay ecosys- 
tem; (2) that such an integrated ecological study include improved 
sampling techniques and an intercalibration of methods between re- 
searchers; and (3) that a more complete, better organized, and read- 
ily accessible data base on the pollutant loadings in the Bay be con- 
structed. An assessment of this nature will be a useful tool to deci- 
sion-makers throughout the country who are responsible for estu- 
aries. (ERB) 


49206 (NP—2906137) Proposed five-year OCS oil and 
gas lease-sale schedule: final supplement to the Final Environ- 
mental Statement, January 1982-December 1986. Volume 1 of 
2. (Bureau of Land Management, Anchorage, AK (USA). 
Alaska Outer Continental Shelf Office). Jul 1981. 584p. 
NTIS, PC A25/MF A0Ol1. Order Number DE82906137. 

Portions of document are illegible. 

This supplement considers a July 1981 proposed five-year 
schedule extending from january 1982 to December 1986 and con- 
sisting of 42 oil and gas leasing sales in 14 of the 23 planning areas 
of the Outer Continental Shelf. This document supplements FEIS 
80-3. In this document, the proposed schedule dated July 1981 is 
examined using two different leasing options, one offering all of the 
acreage within a planning area and the other offering only areas of 
hydrocarbon potential. A second alternative re-examines the April 
1981 draft proposed schedule. A third alternative examines the cur- 
rent schedule with two leasing options, one offering the current 
pace and system of leasing, the other using the current leasing 
system but offering larger amounts of acreage per sale. A fourth al- 
ternative concerns two modifications of the proposed schedule in 
Alaska. The first modification reduces the number of sales offshore 
Alaska while making adjustments in the timing of other Alaska 
sales. The second modification covered in this alternative proposes 
the deletion of all Arctic Ocean OCS sales and this too is analyzed 
with the area-wide and areas of hydrocarbon potential options. Es- 
timates of the amounts of oil and gas to be discovered are around 
8.3 billion barrels of oil and around 39 trillion cubic feet of gas. 
The number of oil spills that might be expected have also been esti- 
mated. Impacts to marine and coastal exosystems will occur in 
excess of those described in the FEIS for the current schedule. Lo- 
calized impacts to marine organisms in the vicinity of offshore 
structures will also increase with the increase in drilling and devel- 
opment activity. In addition, impacts to local economies, infrastruc- 
ture, land use and subsistence lifestyles (Alaska), and multiple use 
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conflicts on the OCS are expected to occur to an uncertain degree. 
This supplement also describes the new leasing system and explains 
what effects it may have on the environment. 


49207 (PFO—0010) Oil drift models. Report from a tech- 
nical meeting. Langfeldt, J.N. (ed.). (Norges Teknisk-Natur- 
vitenskapelige Forskningsraad, Oslo. Program for Oljevern- 
beredskap). Nov 1980. 62p. (In Norwegian and English). 
NTIS (US Sales Only), PC A04/MF A0O1. Order Number 
DE82750387. 

The nine papers presented at the meeting consist of three 
brief papers describing the need for oil drift models. These are fol- 
lowed by three describibg such models, the second of which, 
“SLIKFORCAST", is treated most thoroughly, in English and 
with 15 references and 15 figures. Two short papers discuss models 
for currents while the last compares observed wind data with the 
Meteorological Institute’s wind and wave model. The meeting 
reached the following conclusions: - 1. Tidal currents must be taken 
into account in logical deterministic calculations, but not in statisti- 
cal calculations. 2. Drift models, at least the deterministic ones, 
should be expanded to include barotropic current. 3. More should 
be done on stranding criteria. This applies to how much drifts out 
when wind and tide turn, and how the oil actually drifts along the 
coast to a greater degree than present calculations indicate. 4. More 
data is needed on currents, both for better calculations with present 
models and to verify new models. 


49208 (S—183-TP) Conservation of the endangered San 
Joaquin kit fox, Vulpes macrotis mutica, on the Naval Petro- 
leum Reserves, California. O'Farrell, T.P. (EG and G, Inc., 
Goleta, CA (USA)). 1982. Contract AC08-76NV01183. 12p. 
(CONF-820817—1). NTIS, PC A02/MF AOl. Order 
Number DE82014645. 

From 3. international thereological congress; Helsinki, Fin- 
land (15 Aug 1982). 

Portions of document are illegible. 

Studies were performed to assess the possible impacts of in- 
creased production activities on the San Joaquin kit fox population 
inhabiting the US Department of Energy's Naval Petroleum Re- 
serves in western Kern County, California, and to develop guide- 
lines to lessen negative effects. Densities of breeding adults were 
between | and 2 pairs per 260 hectares. Relative abundance of fox, 
indicated by density of dens, was negatively correlated with in- 
creasing intensity of development, indicated by density of oil wells. 
About 75% of the puppies died within 7 months of their births; 
only 4 to 5% reached sexual maturity at 22 months of age. Most 
puppies remained within the denning ranges of their parents. Kit 
fox that dispersed more than 5 km died before they could establish 
new home ranges. Predation by coyotes, Canis latrans, was the 
greatest source of mortality; human activities, such as vehicle acci- 
dents, caused only 10% of the known deaths. Destruction of dens, 
and excessive removal of vegetation resulting in reduced prey pop- 
ulations, posed the greatest threats to kit fox. Conservation proce- 
dures included: preconstruction surveys to eliminate destruction of 
major dens; reducing off-road-vehicle travel; minimizing habitat de- 
struction associated with construction projects; restoration of habi- 
tat through enhanced natural revegetation; and surveys to deter- 
mine prey base, density, reproduction, sources of mortality and dis- 
persal patterns of resident kit fox. 


49209 Arctic fox home range characteristics ir an oil-de- 
velopment area. Eberhardt, L.E. (Pacific Northwest Lab., 
Richland, WA); Hanson, W.C.; Bengtson, J.L.; Garrott, 
R.A.; Hanson, E.E. Journal of Wildlife Management; 46: No. 
1; 183-190(1982). Contract W-7405-ENG-36;AC06- 
76RLO1830. 

Spring and summer home ranges and local movements of 
arctic foxes (Alopex lagopus) were studied from 1975 to 1977 at the 
Prudhoe Bay oil-development area in northern Alaska. Twenty- 
seven adult and 62 juvenile foxes were captured, marked, and re- 
leased. Nine adults and 5 juveniles were equipped with radio collars 
and monitored during 1976 and 1977. Home range size was 20.8 
+/- 12.5 (SD) km? for 4 adult foxes and 3.7 +/- 1.7 km? for 5 ju- 
veniles. Home range configuration was similar for all marked mem- 
bers of individual families. Adult foxes were nocturnal and territori- 
al. Foxes used oil-development sites for feeding, resting, and den- 
ning. Use of these became more comon late in the rearing season, 
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as juveniles became more mobile. A major fluctuation in the avail- 
ability of natural foods did not appear to alter ues of developed 
areas by foxes. The number of juvenile foxes observed at Prudhoe 
Bay decreased from 1976 to 1977, but the decrease was less pro- 
nounced than in a nearby undisturbed area. 


0220 Transport, Pipelines, And Handling 


49210 Oil-pipeline energy efficiency studied for U.S. 
Hooker, J.N. (Oak Ridge Natl Lab, Tenn, USA). Oil and 
Gas Journal; 80: No. 7, 114-116(15 Feb 1982). 

The approach chosen for this investigation was to simulate 
oil movements on a detailed representation of the trunk-pipeline 
network and to use engineering equations to calculate the energy 
that pipelines must have exerted on the oil to move it in this 
manner. The efficiencies of drivers and pumps, calibrated in part by 
operational data from a few pipeline companies, were estimated to 
arrive at the amount of energy consumed at pumping stations. By 
far the most critical element is the estimation of flow rates in each 
pipeline. Typical pipe wall thicknesses were used to obtain inside 
diameters from nominal diameters. The viscosity of oil in a given 
pipe was calculated on the basis of the viscosities of the reported 
quantities of oil of each type carried by the operating company. 
Typical viscosities and densities were assigned each oil product, but 
a single figure (7.5 cst) was assigned to crude oil, based on survey 
data. Calculations based on electric utility data put the efficiency of 
electrical generation at 32.3%, counting hydroelectric production 
as 100% efficient. 14 refs. 


0230 Properties 


49211 (DOE/BC/10007—14) Low interfacial tension and 
miscibility studies for surfactant tertiary enhanced oil recov- 
ery processes. Final report, December 1980-September 1981. 
Miller, C.A. . (Carnegie-Mellon Univ., Pittsburgh, PA 
(USA). Dept. of Chemical Engineering). Jul 1982. Contract 
AS19-79BC10007. 20p. NTIS, PC A02/MF AOl. Order 
Number DE82019822. 

The main purpose of this project is to develop an improved 
basic understanding of how ultralow interfacial tensions arise in oil- 
brine-surfactant systems. Such tensions must be achieved and main- 
tained during tertiary oil recovery processes if they are to be suc- 
cessful. The effects of temperature and of divalent ion concentra- 
tion on the structure of aqueous surfactant solutions have been de- 
termined. As temperature increases, the salinity range where liquid 
crystalline phases exist is narrowed. At sufficiently high tempera- 
tures the liquid crystal melts and only isotropic phases are ob- 
served. These are an aqueous phase and, when partial immiscibility 
of alcohol and brine occurs, an alcohol-rich phase as well. The 
effect of divalent ions on aqueous solution structure is basically the 
same as that of monovalent ions, but smaller quantities of divalent 
ions are needed to bring about the same phase changes. In the par- 
ticular system studied addition of one mole of Ca** was equivalent 
to addition of about 11.5 moles of Na*. The model of drop size in 
microemulsions has been extended to include the effects of drop 
dispersion. A hard sphere model was used to describe dispersion ef- 
fects. With dispersion, drop size is slightly smaller for both oil-con- 
tinuous and water-continuous microemulsions than predicted by the 
previous analysis which considered film properties alone. Further 
work on the proposed scheme for reducing microemulsion sensitiv- 
ity to salinity changes is included in an Appendix. 


0240 Storage 


REFER ALSO TO CITATION(S) 49255, 49404, 51898 


0250 Combustion 
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REFER ALSO TO CITATION(S) 49148, 49159, 50800 


49212 (NYU/DAS—82-05) Experimental study of the 
effect of fuel vaporization on combustion efficiency. Zakkay, 
V.; Agnone, A.; Clisset, H. (New York Univ., NY (USA). 
Dept. of Applied Science). May 1982. Contract FG22- 
81PC40288. 32p. NTIS, PC A03/MF A0O1. Order Number 
DE82016419. 

Portions of document are illegible. 

A residential-scale vaporizing burner concept for No. 2 oil 
has been developed. The design and construction of a prototype 
free-standing unit, complete with a recuperative air heat exchanger, 
a blue-flame sensor, and automatic controls for extended steady- 
state and cyclical operation, are presented here. The principal ob- 
jective was to assess the effects of fuel vaporization on combustion 
efficiency and emission, and to assess its performance over extended 
operation on the order of a hundred hours. The vaporization 
scheme consists of spraying No. 2 oil onto a regeneratively heated 
surface at a temperature above the fuel-vaporization temperature 
(650°F). Operation near stoichiometric condition is demonstrated 
with zero soot formation, 15.1% carbon dioxide, 0.4% Oz, and low 
CO levels (< 200 ppM) at the stack. However, due to the high 
flame temperatures, the NO levels (~ 400 ppM) of this single-stage 
burner are excessive. Adaptation of this vaporization burner to a 
two-stage concept is suggested to overcome this problem. Never- 
theless, the combustion quality with the vaporized combustion 
mode is substantially improved compared to conventional spray- 
combustion burners. The vaporizing oil burner was adapted to a 
wet-base boiler, and the thermal efficiency was determined by a ca- 
lorimeter technique and the stack method. The thermal efficiency 
with the vaporized combustion mode is about 4% greater than 
some of the best conventional spray-combustion burners. The re- 
sults of the extended operation show that a practical and reliable 
vaporizing oil burner has been achieved. However, the need for 
lower NO emissions, integration of the vaporization scheme with a 
more suitable boiler than the Axeman-Anderson, simplification of 
the controls for domestic service, and adaptation to commercial 
sized units with firing rates greater than 10 gph require further de- 
velopmental work. 
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REFER ALSO TO CITATION(S) 49128, 49168, 49169 


49213 (LA-UR—82-543) Tracer experiments in Eastern 
Devonian shale. Cook, T.L.; Brown, L.F.; Meadows, W.R. 
(Los Alamos National Lab., NM (USA)). 1982. Contract 
W-7405-ENG-36. 7p. (CONF-820524—4). NTIS, PC A02/ 
MF AO1. Order Number DE82008150. 

From Unconventional gas recovery symposium; Pittsburg, 
PA, USA (16 May 1982). 

Portions of document are illegible. 

For the purpose of characterizing the properties of the East- 
ern Devonian gas shale, a seven-day tracer experiment was carried 
out in August of 1981 by the Los Alamos National Laboratory as 
part of the DOE's Offset-Well Test. Two wells had been drilled in 
a Columbia Gas Company field in southeastern Ohio, each with a 
downhole separation of approximately 120 feet from an existing 
production well. The isoceles triangle formed by the three wells 
had an apex angle of approximately 110 degrees. About 56,000 SCF 
of nitrogen were injected into a producing zone located at a depth 
of 3300 feet in one of the wells. Gas was then produced from the 
various wells at different rates and pressures for the duration of the 
test. Both pressure and gas composition in the three wells were 
monitored throughout the test. 


0302 Geology And Exploration 
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49214 (DOE/ET/08199—T6) Eastern Gas Shales Pro- 
ject: West Virginia No. 7 well, Wetzel County. Phase III 
report, summary of laboratory analyses and mechanical char- 
acterization results. (Cliffs Minerals, Inc., Rifle, CO (USA)). 
Dec 1981. Contract AC21-78MC08199. 92p. NTIS, PC 
A05/MF A0O1. Order Number DE82014996. 

Portions of document are illegible. 

This summary presents a detailed characterization of the De- 
vonian Shale occurrence in the EGSP-West Virginia No. 7 well. 
Information provided includes a stratigraphic summary and lithio- 
logy and fracture analyses resulting from detailed core examinations 
and geophysical log interpretations at the EGSP Core Laboratory. 
Plane of weakness orientations stemming from a program of physi- 
cal properties testing at Michigan Technological University are also 
summarized; the results of physical properties testing are dealt with 
in detail in the accompanying report. The data presented was ob- 
tained from the study of approxumately 533 feet of core retrieved 
from a well drilled in Wetzel county of north-central West Virgin- 
ia. 


49215 (DOE/MC/08199—T3) Eastern Gas Shales Pro- 
ject: Michigan No. 2 well, Otsego County. Phase III report, 
summary of laboratory analyses and mechanical characteriza- 
tion results. (Cliffs Minerals, Inc., Rifle, CO (USA)). Nov 
1981. Contract AC21-78MC08199. 76p. NTIS, PC A05/MF 
A01. Order Number DE82014929. 

This summary presents a detailed characterization of the De- 
vonian Shale occurrence in the EGSP-Michigan No. 2 well. Infor- 
mation provided includes a stratigraphic summary and lithology 
and fracture analyses resulting from detailed ccre examinations and 
geophysical log interpretations at the EGSP Core Laboratory. 
Plane of weakness orientations stemming from a program of physi- 
cal properties testing at Michigan Technological University are also 
summarized; the results of physical properties testing are dealt with 
in detail in the accompanying report. The data was obtained from 
the study of approximately 249 feet of core retrived from a well 
drilled in Otsego County of north-central Michigan (lower peninsu- 
la). 


49216 (DOE/MC/08199—TS5) Eastern Gas Shales Pro- 
ject: Pennsylvania No. 4 well, Indiana County. Phase III 
report, summary of laboratory analyses and mechanical char- 
acterization results, (Cliffs Minerals, Inc., Rifle, CO (USA)). 
Oct 1981. Contract AC21-78MC08199. 8ip. NTIS, PC 
A05/MF A0O1. Order Number DE82015002. 

Portions of document are illegible. 

This summary presents a detailed characterization of the De- 
vonian Shale occurrence in the EGSP-Pennsylvania No. 4 well. In- 
formation provided includes a stratigraphic summary and lithology 
and fracture analyses resulting from detailed core examinations and 
geophysical log interpretations at the EGSP Core Laboratory. 
Plane of weakness orientations stemming from a program of physi- 
cal properties testing at Michigan Technological University are also 
summarized; the results of physical properties testing are dealt with 
in detail in the accompanying report. The data presented was ob- 
tained from the study of approximately 891 feet of core retrieved 
from a well drilled in Indiana County of west-central Pennsylvania. 


49217 (DOE/MC/08199—T7) Eastern Gas Shales Pro- 
ject: Ohio No. 5 well, Lorain County. Phase III report, sum- 
mary of laboratory analyses and mechanical characterization 
results, (Cliffs Minerals, Inc., Rifle, CO (USA)). Aug 1981. 
Contract AC21-78MC08199. 99p. NTIS, PC A0OS/MF A011. 
Order Number DE82014932. 

Portions of document are illegible. 

This summary presents a detailed characterization of the De- 
vonian Shale occurrence in the EGSP-Ohio No. 5 well. Informa- 
tion provided includes a stratigraphic summary and lithology and 
fracture analyses resulting from detailed core examinations and geo- 
physical log interpretations at the EGSP Core Laboratory. Plane of 
weakness orientations stemming from a program of physical proper- 
ties testing at Michigan Technological University are also summa- 
rized; the results of physical properties testing are dealt with in 
detail in the accompanying report. The data presented was obtained 
from the study of approximately 881 feet of core retrieved from a 
well drilled in Lorain County of north-central Ohio. 
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49218 (DOE/MC/08199—T8) Eastern Gas Shales Pro- 
ject: Dow Chemical wells No. 100, No. 103, and No. 205. 
Phase III report, summary of laboratory analyses and me- 
chanical characterization results. (Cliffs Minerals, Inc., Rifle, 
CO (USA)). Dec 1981. Contract AC21-78MC08199. 72p. 
NTIS, PC A04/MF AO1. Order Number DE82014931. 

Portions of document are illegible. 

This summary presents a detailed characterization of the De- 
vonian Shale occurrence in the Dow Chemical No. 100, No. 103, 
and No. 205 wells. Information provided includes a stratigraphic 
summary and lithology and fracture analyses resulting from detailed 
core examinations and geophysical log interpretations at the EGSP 
Core Laboratory. Plane of weakness orientations stemming from a 
program of physical properties testing on samples from the Dow 
Chemical No. 103 core at Michigan Technological University are 
also summarized; the results of physical properties testing are dealth 
with in detail in the accompanying report. The data presented was 
obtained from the study of approximately 617 feet of core retrieved 
from several wells drilled in Sanilac County of east-central Michi- 
gan. 


49219 (DOE/MC/08199—T9) Eastern Gas Shales Pro- 
ject: Pennsylvania No. 3 well, Erie County. Phase III report, 
summary of laboratory analyses and mechanical characteriza- 
tion results. (Cliffs Minerals, Inc., Rifle, CO (USA)). Sep 
1981. Contract AC21-78MC08199. 79p. NTIS, PC A05/MF 
AO1. Order Number DE82015014. 

Portions of document are illegible. 

This summary presents a detailed characterization of the De- 
vonian Shale occurrence in the EGSP-Pennsylvania No. 3 well. In- 
formation provided includes a stratigraphic summary and lithology 
and fracture analyses resulting from detailed core examinations and 
geophysical log interpretations at the EGSP Core Laboratory. 
Plane of weakness orientations stemming from a program of physi- 
cal properties testing at Michigan Technological University are also 
summarized; the results of physical properties testing are dealt with 
in detail in the accompanying report. This data presented was ob- 
tained from the study of approximately 422 feet of core retrieved 
from a well drilled in Erie County of north-western Pennsylvania. 


49220 (DOE/MC/08199—T10) Eastern Gas Shales Pro- 
ject: Pennsylvania No. 5 well, Lawrence County. Phase III 
report, summary of laboratory analyses and mechanical char- 
acterization results. (Cliffs Minerals, Inc., Rifle, CO (USA)). 
Oct 1981. Contract AC21-78MC08199. 96p. NTIS, PC 
A05/MF A0O1. Order Number DE82015021. 

Portions of document are illegible. 

This summary presents a detailed characterization of the De- 
vonian Shale occurrence in the EGSP-Pennsylvania No. 5 well. In- 
formation provided includes a stratigraphic summary and lithology 
and fracture analyses resulting from detailed core examinations and 
geophysical log interpretations at the EGSP Core Laboratory. 
Plane of weakness orientations stemming from a program of physi- 
cal properties testing at Michigan Technology University are also 
summarized; the results of physical properties testing are dealt with 
in detail in the accompanying report. The data presented was ob- 
tained from the study of approximately 604 feet of core retrieved 


from a well drilled in Lawrence County of west-central Pennsylva- 
nia. 


49221 (DOE/MC/08199—T11) Eastern Gas Shales Pro- 
ject: Pennsylvania No. 1 well, McKean County. Phase III 
report, summary of laboratory analyses and mechanical char- 
acterization results. (Cliffs Minerals, Inc., Rifle, CO (USA)). 
Oct 1981. Contract AC21-78MC08199. 9lp. NTIS, PC 
A05/MF A0O1. Order Number DE82015001. 

Portions of document are illegible. 

This summary presents a detailed characterization of the De- 
vonian Shale occurrence in the EGSP-Pennsylvania No. 1 well. In- 
formation provided includes a stratigraphic summary and lithology 
and fracture analyses resulting from detailed core examinations and 
geophysical log interpretations at the EGSP Core Laboratory. 
Plane of weakness orientations stemming from a program of physi- 
cal properties testing at Michigan Technological University are also 
summarized; the results of physical properties testing are dealt with 
in detail in the accompanying report. The data presented was ob- 
tained from the study of approximately 741 feet of core retrieved 
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from a well drilled in MeKean County of north-central Pennsylva- 
nia. 


49222 (MLM—2915) Location of drilling sites in the De- 
vonian shales by aerial photography. McIver, R.D.; Kyle, 
J.R.; Zielinski, R.E. (Monsanto Research Corp., Miamis- 
burg, OH (USA); McIver Consultants International, Hous- 
ton, TX (USA)). 1982. AC04-76DP00053. 6p. (CONF- 
820524—7). NTIS, PC A02/MF AOl. Order Number 
DE82011942. 

From Unconventional gas recovery symposium; Pittsburg, 
PA, USA (16 May 1982). 

Portions of document are illegible. 

Current estimates of gas in place in the Devonian Shales of 
the Appalachian Basin range up to 2500 TCF. For the most part, 
the majority of this resource is tied up in the shale matrix and the 
source and reservoir of this gas is the same as the low permeability 
and porosity of the shale prevents migration of the gas to a more 
classical reservoir rock. Where there is fracturing of the shales the 
fracture network serves as a reservoir and wells drilled in the area 
of fracturing tend to be good producers. For exploration purposes, 
the most probable areas for drilling of the shales are those that 
have a high density of natural fracturing. Aerial photography has 
been used to locate potential drilling sites in the Basin. The use of 
this technique is based upon the premise that fractures evident in 
surface sediments are often useful indicators of subsurface fractur- 
ing favorable for the accumulation of hydrocarbons. Buried fault 
traps, anticlines, and salt domes are frequently revealed by surface 
fault configurations or locally anomalous joint orientations. More- 
over, since fractures are frequently conduits and collection sites for 
hydrocarbons, a concentration of surface fractures may indicate a 
potential productive reservoir at depth. Aerial photography allows 
fractures to be recognized and mapped in almost every type of ter- 
rain and soil cover. A photogeological study designed to aid in the 
location of specific prospects typically begins with a study of 
LANDSAT photos to spot large scale features. This is followed by 
a study of stereoscopic photo pairs and photomosaics of larger 
scale. The current paper reviews the premise of photogeology, the 
techniques used in applying aerial photography as an exploration 
tool and finally the application of photogeology in identifying spe- 
cific well sites in the Devonian Shales of the Appalachian Basin. 


49223 Gas recovery from unconventional sources. Pitrolo, 
A.A.; Schrider, L.A.; Overbey, W.K.; Wise, R.L. (U.S. De- 
partment of Energy, Morgantown Energy Technology 
Center, Morgantown, W. Va.). pp 483-494 of Energy tech- 
nology VI: achievements in perspective. Proceedings of the 
sixth conference, Washington, DC, February 26-28, 1979. 
Washington, DC; Government Institutes, Inc. (1979). 

From 6. energy technology conference and exposition; 
Washington, DC, USA (26 Feb 1979). 

Department of Energy R D activities in the field of uncon- 
ventional sources of natural gas are reviewed. Emphasis is on four 
such sources: tight sandstones, Devonian shales, coalbed methane, 
and geopressured aquifers. 


49224 (DOE/ET/12387—T1) VESCORP: Devonian 
Shale Project, Phase I report. (American Exploration Co., 
Worthington, OH). [nd]. Contract AC05-77ET12387. 65p. 
NTIS (US Sales Only). Order Number DE82013469. 

Portions of document are illegible. 

The investigation covered portions of Lawrence and Sciots 
Counties, Ohio, and that part of the Upper Devonian Shales known 
as Ohio Shale. Computer searches were made of Landsat, airphoto, 
high-altitude imagery, and low-altitude infrared imagery. Results in- 
dicate that the Devonian Shale production present in West Virginia 
and Kentucky extends westward and northward into Ohio. Recom- 
mendations are given for further study. (DLC) 
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REFER ALSO TO CITATION(S) 49057, 49170, 49193, 49240 


49225 (CONF-820323—) Proceedings sixty-first annual 
convention, Gas Processors Association. (Gas Processors As- 
sociation, Tulsa, OK (USA)). 1982. 238p. Gas Processors 
Association, 1812 First Place, Tulsa, OK 74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

Portions of document are illegible. 

Selected papers in this Proceedings have been abstracted and 
indexed for the data base. The following topics are covered: world 
wide gas processing; treating-high CO. gas; advances in NGL mea- 
surement; advances in liquid product recovery; human resources in 
the corporation; improved process design data; governmental af- 
fairs; underground storage technology and regulation. (ATT) 


49226 (CONF-820323—, pp 55-59) Gas processing in 
Venezuela. Leon, H. (Lagoven, Caracas, Venezuela). 1982. 
Gas Processors Association, 1812 First Place, Tulsa, OK 
74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

Processing of natural gas began around 1940 with a small 
cooling plant in the Mene Grande field. Since then, processing ca- 
pacity has increased to the current level of 120 Mb/d. In Western 
Venezuela, some projects are completed or near completion for the 
splitting of isobutane from butane blends. The isobutane will be 
shipped to the El Palito refinery and the normal butane to the 
Amuay and Cardon refineries. Several projects are planned to in- 
crease production using available capacity in extraction or frac- 
tionation installations. Of these the most significant is the Ceuta 
turbo-expander plant of Meneven which is expected to produce 
some 17 Mb/d of deethanized NGL from 200 MMcf/d of gas. The 
extracted NGL would be transported to the Ule fractionation plant 
for further processing and handling. In Eastern Venezuela, extrac- 
tion facilities inland at San Joaquin and fractionation and storage 
facilities at Jose on the coast are being developed. The deethanized 
NGL yield from San Joaquin, around 56 Mb/d is to be combined 
with nearly 13 Mb/d of NGL from the existing Santa Rosa plant, 
and transported to Jose, where it will be fractionated into propane, 
isobutane, normal butane, pentanes, and natural gasoline. The avail- 
ability of LP-Gas for export will depend largely on the interplay 
between new production and new local demand. Should all current 
plans materialize, it is expected that around 1986, the LP-Gas for 
export would be made up of: Propane, 40 Mb/d, and normal 
outane, 20 M b/d. However, a successful development of the use of 
LP-Gas as automotive fuel could subtract up to 20 Mb/d from that 
caport availability. 


49227 (CONF-820323—, pp 60-68) Comparison of proc- 
esses for treating gases with high CO, content. Goddin, C.S. 
(Amoco Production Co., Tulsa, OK). 1982. Gas Processors 
Association, 1812 First Place, Tulsa, OK 74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

CO: miscible flooding for enhanced oil recovery results in 
considerable dilution of the produced gas with COkz, often in excess 
of 80%. The energy consumption and costs for CO2 removal by 
conventional amine or carbonate solution processes become exces- 
sive at high CO, levels. A scoping study has been made to identify 
new technology which could be applied to reduce the costs of high 
level CO2 removal. Several processes, including cryogenic frac- 
tionation, membrane permeation, and TEA bulk CO2 removal show 
promise for significant reductions in cost and energy requirements. 
Comparative costs for these processes are presented for CO: levels 
ranging from 20 to 90 mol%. 


49228 (CONF-820323—, pp 69-74) Carbon dioxide in 
natural gas: problems and utilization. Kapadia, A.C.; Koorse, 
M.M.; Ghosh, D. (Engineers India Ltd., New Delhi). 1982. 
Gas Processors Association, 1812 First Place, Tulsa, OK 
74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

Natural gas available from offshore fields in India is found to 
be quite high in CO: content. Utilization pattern for the natural gas 
consistent with country’s requirement would make it necessary to 
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fractionate gas into four fractions - methane rich stream for manu- 
facture of urea, C2/Cs for feedstock to ethylene based petrochemi- 
cal industry, C3/C, as LP-Gas for domestic cooking, and pentane 
plus to be blended with refinery naphtha. While carrying out the 
system study, COz removal was found necessary and yet expensive. 
Also, with relatively large quantities of CO2 involved, it was found 
to be useful to supplement it as raw material for urea manufacture. 
Overall system study established that CO2 can be used as raw mate- 
rial to supplement manufacture of urea and the cost of COz remov- 
al can be minimized using a three step approach. 


49229 (CONF-820323—, pp 75-85) Pilot tests prove 
Ryan/Holmes cryogenic acid gas/hydrocarbon separations. 
Holmes, A.S.; Ryan, J.M.; Price, B.C.; Styring, R.E. 1982. 
nro’ Processors Association, 1812 First Place, Tulsa, OK 
74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

Cryogenic CO2/H2S/hydrocarbon separation processes were 
tested in an ARCO Oil and Gas Co./Koch Process Systems pilot 
facility. Streams containing from 12% to 90% COs were successful- 
ly separated to produce a marketable methane stream and a CO2 
stream with 2% or less methane. Additionally, high NGL extrac- 
tion (over 90% ethane recovery) was demonstrated. Pipeline qual- 
ity methane (H2S less than 1/4 gr/ccf or 4 ppM) and high pressure 
CO: with less than 100 ppM H2S were produced from feeds con- 
taining up to 2% HbS. Engineering studies show these processes to 
be commercially attractive for CO2 enhanced oil recovery projects 
and naturally occurring high CO: gas sources. 


49230 (CONF-820323—, pp 86-90) Selective absorption 
using amines. Bullin, J.A.; Polasek, J.C. 1982. Gas Proces- 
sors Association, 1812 First Place, Tulsa, OK 74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

The selective removal of H2S from gas streams containing 
CO: has become of widespread interest as a means to reduce equip- 
ment sizes and operating cost. A selective absorption design capa- 
bility has been added to the amine sweetening process simulation 
program, TSWEET. The program results agreed closely with se- 
lective absorption data using MEA at contact times of about 0.4 
seconds. The program calculations also agreed with a 40% CO: re- 
jection measured in a DEA absorber operating at 11 psig and 2 sec- 
onds residence time per tray. A 6-ft diameter absorber using 15 
wt% MDEA was also used for comparison. The calculated HeS in 
the sweet gas was well within the scatter of the data while the cal- 
culated CO2 rejection was about 10% high. The process simulation 
program accurately represents the selective absorption process in- 
cluding the influence of all process variables. 


49231 (CONF-820323—, pp 95-98) Accurate liquid mea- 
surement. Templeton, W.J. (Cities Service Co., Tulsa, OK). 
1982. Gas Processors Association, 1812 First Place, Tulsa, 
OK 74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

This paper deals with determination of volumes when tur- 
bine or positive displacement meters are used. Under such condi- 
tions, some of the significant areas that need to be considered for 
accurate measurement are: single phase measurement; swirl and tur- 
bulence; strainers; electrical noise; pulsation; meter proving; CTL 
temperature correction factor; and CPL pressure correction factor. 
The following equation is one method of volumetrically calculating 
and correcting a volume to standard conditions by applying tem- 
perature and pressure correction factors. Volume = (totalizer read- 
ing) XMF x CTL x CPL. Meter factor (MF) is obtained by prov- 
ing the meter, which compares the meter volume to a known 
volume. These areas are covered briefly, and points that directly 
affect volume measurements and that are overlooked or thought of 
as insignificant are also discussed. The conclusions of the author 
are: science of measurement has changed drastically during the past 
ten years; accuracy cf measurement has improved by the use of 
new temperature correction factors in volume correction, and the 
mass measurement technique used in measuring high ethane content 
streams so that the molecular adhesion and solution mixing effects 
are taken into account; improvements in the mass measurement 
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method are changing continuously with changing designs in densi- 
tometers, samplers, analytical equipment, and electronic measuring 
and calculating devices; proper training is necessary to recognize 
areas where measurement will be affected. (ATT) 


49232 (CONF-820323—, pp 108-116) Crude oil stabiliza- 
tion and gas treating on board a modified oil tanker. Harper, 
H.S. (Ortloff Mountain States Corp., Golden, CO). 1982. 
Gas Processors Association, 1812 First Place, Tulsa, OK 
74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

This paper is based on a design prepared by The Ortloff 
Corporation for a modular processing facility which has been in- 
stalled on board a 50,000 dwt modified oil tanker. The plans for fa- 
cility construction and operation are described. The process ar- 
rangement for treating 40,000 b/d of crude oil, 20,000 b/d of pro- 
duced water, and 10 MMscfd of fuel gas are presented with a de- 
scription of some of the key features. Special design problems en- 
countered are listed along with their solutions. In particular, the 
problem of ship's motion on process and structural design is dis- 
cussed. Finally, a description is included of some of the special 
safety features provided as part of the design. 


49233 (CONF-820323—, pp 117-131) Increased produc- 
tivity of turboexpanders. McIntire, R. (Airco Cryogenics 
Div. of Airco, Inc., Irvine, CA). 1982. Gas Processors As- 
sociation, 1812 First Place, Tulsa, OK 74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

This article has discussed ways of improving the productiv- 
ity of turboexpander refrigeration systems through systematic 
review of component performance. A performance improvement 
program should be undertaken when the potential benefits can be 
economically justified. A clear understanding of the overall system 
productivity can only be obtained by quantifying the performance 
of the individual components. This discussion has described several 
techniques to determine the performance of an expander, compres- 
sor, and heat exchanger. A performance improvement program 
must have this as a solid base in order to make accurate projections 
associated with changes in the hardware or operating procedures. 
The necessary first step in any performance improvement program 
is the determination of the component efficiencies for current oper- 
ation. This provides a benchmark against which potential improve- 
ments can be economically compared. Improvements in the cycle 
efficiency can best be implemented through a combined effort of 
the process engineers responsible for the operation of the gas proc- 
essing plant, and the design engineers familiar with the performance 
of the specialized components within the system. The manufactur- 
ers of the turbomachinery and the heat exchangers should be able 
to recommend specific changes to improve performance, and to 
quantify the net benefits these changes have on the overall plant ef- 
ficiency. 


49234 (CONF-820323—, pp 132-135) Fuel efficient natu- 
ral gas liquid fractionation plant. Drake, C. (Process MDs, 
Inc., Houston, TX); Jameyson, J. 1982. Gas Processors As- 
sociation, 1812 First Place, Tulsa, OK 74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

This paper concerns a fractionating plant that was designed 
and built in the midst of these skyrocketing operating costs, and the 
steps taken to make it as versatile and fuel efficient as possible. 
Consolidated Storage Inc. commenced the development of an un- 
derground storage facility near Hutchinton, Kan., in 1974. They ini- 
tially handled propane and butane only, with in and out service by 
pipeline only, but their long range plan was to continue expansion 
of capacity and to broaden the degree of services offered. This in- 
cluded handling other natural gas liquid products, and ultimately 
the construction of a fractionation facility. 


49235 (CONF-820323—, pp 136-143) UOP butamer 
process: an overview. Greenbaum, J. (Tenneco Oil Co., 
Houston, TX). 1°82. Gas Processors Association, 1812 First 
Place, Tulsa, OK 74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 
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Butamer unit is the UOP trade name for an isomerization 
unit. The isomerization process involves the conversion of normal 
butane to isobutane by the Friedel-Crafts reaction. Historically, 
there has always been a shortage of isobutane that comes from the 
gas processing plants, relative to the quantity of normal butane 
available. The two major uses of isobutane are for alkylation feed- 
stocks to make unleaded gasoline, and for the production of propy- 
lene oxide. When Texaco started investigating the feasibility of the 
Butamer unit, the differential varied from 60 cents/gal to 5 cents/ 
gal, which is the incentive to convert normal butane to isobutane. 
Currently, the differential is somewhere between 7 and 10 cents/ 
gal. In this overview of the Butamer Process, the following topics 
are discussed: LaPorte fractionation plant; contractural agreements 
required; operating parameters; contaminants; and problems experi- 
enced at the Laporte plant. (ATT) 


49236 (CONF-820323—, pp 185-193) Data requirements 
in gas and liquid treating. Goel, R.X.; Chen, R.J.; Elliot, 
D.G. (DM International, Inc., Houston, TX). 1982. Gas 
Processors Association, 1812 First Place, Tulsa, OK 74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

In this paper, the importance of required data in the field of 
sour gas treating, liquid treating and acid gas component distribu- 
tion in different liquid products is discussed. The field is old, but 
because of the lack of design information, most units have been de- 
signed based on experience rather than a sound experimental and 
theoretical background. Improved data are certainly needed to opti- 
mize the cost and energy efficiency of these units. It has been 
shown that further improvements in design can be made by using 
sound theoretical models tested with empirical work. Gas treating 
requires work in hydrocarbon solubilities, sulfur component absorp- 
tion, improved diffusion rate constants for acid gas components, 
heat of solution, and tray efficiency. Light hydrocarbon liquid 
treating seems to have received little attention and certainly needs 
more consideration. The Gas Processors Association has spent con- 
siderable time and money in collecting experimental and field data 
for K-value improvement. This effort has achieved a high degree of 
success in gas-plant design advancement. The purpose of this article 
is to emphasize the need for a similar effort for gas and liquid treat- 
ing data. 


0304 Products And By-products 


REFER ALSO TO CITATION(S) 49057, 49225, 49226, 49228, 49240, 49241 
0305 Health And Safety 


REFER ALSO TO CITATION(S) 49190, 49243 


49237 (PNL-SA—10515) Use of risk-analysis methods in 
the LNG industry. Pelto, P.J. (Pacific Northwest Lab., 
Richland, WA (USA)). Jun 1982. Contract AC06- 
76RLO1830. 19p. (CONF-820656—3). NTIS, PC A02/MF 
A011. Order Number DE82019214. 

From Workshop on low-probability/high consequence risk 
analysis; Arlington, VA, USA (15 Jun 1982). 

Portions of document are illegible. 

This paper examines the use of probabilistic risk analysis 
methods in the liquefied natural gas (LNG) industry and summa- 
rizes some ongoing work being conducted at Pacific Northwest 
Laboratory (PNL) using risk analysis techniques to assess LNG fa- 
cility release prevention systems. The basic facilities for LNG proc- 
essing, transportation, and storage include export terminals, marine 
vessels, import terminals, peakshaving/satellite facilities, and truck 
tankers. Risk analysis results can be used to characterize the safety 
of the current systems, to identify areas for improvement, to deter- 
mine regulatory compliance, to guide research and development, 
and to evaluate system changes. Previous risk analysis studies on 
LNG facilities are reviewed in terms of successes and problems in 
meeting the above objectives. PNL is performing a study of the ef- 
fectiveness of LNG release prevention and control systems. The 
overall objectives of this PNL research project are to develop an 
adequate understanding of LNG release prevention and control sys- 
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tems and to identify factors which may alter or nullify their useful- 
ness. Analyses of LNG import terminal release prevention systems 
are summarized. Representative release scenarios are developed for 
reference import terminal. The analysis of these release scenarios 
consists of four main parts: (1) predicting the expected number of 
occurrences for each scenario, (2) determining the reliability and ef- 
fectiveness of the emergency sensors and shutdown systems, and (3) 
estimating the size of the potential releases, and (4) evaluating 
design alternatives. 


49238 (UCRL—87608) LNG spill experiments: disper- 
sion, RPT, and vapor burn analysis. Ermak, D.L.; Koopman, 
R.P.; McRae, T.G.; Hogan, W.J. (Lawrence Livermore Na- 
tional Lab., CA (USA)). May 1982. Contract W-7405-ENG- 
48. 30p. (CONF-820557—1). NTIS, PC A03/MF AOI. 
Order Number DE82015166. 

From American Gas Association transmission conference; 
Chicago, IL, USA (17 May 1982). 

Lawrence Livermore National Laboratory (LLNL) is con- 
ducting safety research under the sponsorship of the US Depart- 
ment of Energy (DOE) to determine the possible consequences of 
liquefied natural gas (LNG) spills. The LLNL program includes 
both the collection of data from various size experiments and devel- 
opment of an ensemble of computer models to make predictions for 
conditions under which tests cannot be performed. In spills of 40 
cubic metres (m*) of liquefied natural gas onto water done at the 
Naval Weapons Center (NWC), China Lake, California in 1980 and 
1981, data was collected on gas cloud dispersion and combustion 
and rapid phase transition (RPT) explosions. Analysis of the data 
from these tests, including comparisons between the predictions of 
various models and the data, are presented. The results suggest that 
large-scale spills may be more hazardous than would have been 
predicted based on earlier small-scale tests. 


0306 Marketing And Economics 


REFER ALSO TO CITATION(S) 49193, 49203, 49225, 49226, 49227, 49228, 
49246 


49239 (CONF-820323—, pp 42-47) Norwegian natural 
gas liquids: production and markets. Sandvik, J.E. (Statoil, 
Stavanger, Norway). 1982. Gas Processors Association, 
1812 First Place, Tulsa, OK 74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

The Northwest European Continental Shelf has become one 
of the most important petroleum producing areas in the world out- 
side North America and the Middle East. The oil and gas fields 
which have been discovered are among the largest concentrations 
of hydrocarbons which have been found since the Second World 
War. The close proximity of the area to the major markets in West- 
ern Europe has resulted in the North Sea petroleum developments 
being regarded with the greatest interest by the international oil in- 
dustry. Approximately 60% of the Norwegian oil and gas reserves 
are believed to be located in areas with water depths exceeding 
1000 ft. The recoverable reserves have shown a split of 50% oil 
and 50% gas. Total proven and potential reserves are 6095 x 106 
ton oil equivalents. Only a fraction of the reserves discovered so far 
can be classified as natural gas liquids. Natural gas liquids (NGL) is 
defined by the author as those comprising of ethane, propane, bu- 
tanes, pentanes and heavier. The reserves of NGL are concentrated 
in the Ekofisk, Statfjord and Sleipner areas. Total recoverable re- 
serve for these areas is 122 x 10° MT. The Ekofisk area still pro- 
duces the bulk of Norwegian NGL. In 1982 its NGL production is 
expected to be 1.1 MM tons but declining to 0.6 MM tons in 1990. 
The total production for the three areas is projected to be 1.15 MM 
tons for 1982 and 2.3 MM tons for 1990. To transport the NGL 
from the Statfor area to Karsto at the west coast of Norway, ap- 
proximately 530 miles of pipelines will be laid during the summer 
months of 1983 and 1984. Domestic consumption of NGL for 1982 
is expected to be 9.4 M tons of which 2.1 M tons will be available 
for export. (ATT) 


49240 (CONF-820323—, pp 48-50) Production and utili- 
zation of natural gas in Mexico: past, present, and future. 
Mora, C.L. (Petroleos Mexicanos, Mexico City). 1982. Gas 
Processors Association, 1812 First Place, Tulsa, OK 74101. 
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0308 Environmental Effects 


From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

Production history, technology, future plans and long range 
forecast through 2000 for natural gas are presented. The following 
summarize the current position of the gas industry: 75 Tcf proven 
gas reserves; 4.1 Bcfd 1.48 Tcf/yr gas production; 3.6 Bcfd 1.31 
Tcf/yr gas consumption; 210 MMcfd methane as petrochemical 
raw material; 90 MMcfd ethane as petrochemical raw material; 610 
MMcfd fuel gas for petrochemical plants; 463 MMcfd Pemex con- 
sumption: production and refining; 10,373 MMcfd industrial fuel; 
400 MMcfd fuel gas for electric power; 303 MMcfd export to US; 
and 100 MMcfd household consumption. Forecasts for 1980 are: 6.3 
Befd 2.3 Tcf/yr gas production; 693,000 b/d gas liquids production; 
550 MMcfd petrochemical raw material; 560 MMcfd fuel gas for 
petrochemical industry; 400 MMcfd ethane for ethylene production; 
57,500 b/d propane for propylene; 15,000 b/d butane for butylene 
and butadiene; 37,500 b/d naphtha for aromatics; 1440 MMcfd in- 
dustrial fuel use other than Pemex; 500 MMcfd fuel gas for electric 
power; 500 MMcfd household consumption; 500 MMcfd available 
for other uses including export. 


49241 (CONF-820323—, pp 51-54) Gas processing proj- 
ects in the Middle East. Taha, H. (Abu Dhabi National Oil 
Co., United Arab Emirates). 1982. Gas Processors Associ- 
ation, 1812 First Place, Tulsa, OK 74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

Gas processing projects in the Middle East did not start until 
recently and it was not until the mid sixties that planning started. 
The reason for this delay are due to the following characteristics of 
gas projects: more capital intensive than oil production; more com- 
plicated than oil production; longer execution Time; products are 
not as simple to market; prices of products (LP gas, LNG gas) did 
not offer attractive economic incentives; gas belongs to the govern- 
ment. Gas projects in Saudi Arabia, Iran, Kuwait, Qatar, Bahrain, 
United Arab Emirates and Iraq are summarized in a table. Almost 
all the gas projects completed in the area use associated gases as 
their feed. New projects being implemented are based on reservoir 
gases or condensate fields. It is estimated that the energy equiv- 
alence of the associated gas processing capacity in the Middle East 
is about 3,000,000 bpsd oil. Domestic consumption of natural gas 
liquids is negligible compared to the total production. Exports to 
Japan and Europe account for most of the market. Present margin 
of profit does not encourage new investments on LP-gas or LNG 
projects based on reservoir gas. This probably accounts for the 
mere 2 or 3 projects being studied at the present time, in contrast to 
the 15 projects implemented in the seventies. Two present projects, 
Das Island LNG and Abu Dhabi on-shore, are briefly described. 
About 2.2 million tons/yr of LNG and about a million tons/yr of 
propane and butane are processed from gas streams of about 550 
MMscfd from offshore fields. The scope of the second project in- 
volves all necessary facilities to collect and process the associated 
gas produced from 985,000 bpsd collected from their fields. (ATT) 


49242 (PB—82-137829) Consumption trend analysis in 
the industrial sector: existing forecasts. Final report Nov 80- 
Aug 81. (Resource Planning Associates, Inc., Washington, 
DC (USA)). Aug 1981. 72p. NTIS, PC A04/MF AOl1. 

The Gas Research Institute (GRI) is engaged in medium- to 
long-range research and development in various sectors of the 
economy that depend on gas-using technologies and equipment. To 
assess the potential demand for natural gas in the industrial sector, 
GRI engaged Resource Planning Associates, Inc. (RPA) to com- 
pare and analyze existing forecasts available from private and 
public sources. More than 20 projections were examined, and 10 of 
the most appropriate long-range demand forecasts were analyzed 
and compared with respect to the various assumptions, methodolo- 
gies and criteria on which each was based. 


0308 Environmental Effects 
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REFER ALSO TO CITATION(S) 49206, 49243, 49253, 49254, 51439 
0309 Artificial Stimulation 


REFER ALSO TO CITATION(S) 49094, 49128, 49213 


49243 (PNL—4158) Unconventional gas recovery: state- 
of-knowledge document. Geffen, C.A. (Pacific Northwest 
Lab., Richland, WA (USA)). Jan 1982. Contract AC06- 
76RLO01830. 87p. NTIS, PC AOS/MF A0O1. Order Number 
DE82010602. 

This report is a synthesis of environmental data and informa- 
tion relevant to the four areas of unconventional gas recovery 
(UGR) resource recovery: methane from coal, tight western sands, 
Devonian shales and geopressurized aquifers. Where appropriate, it 
provides details of work reviewed; while in other cases, it refers 
the reader to relevant sources of information. This report consists 
of three main sections, 2, 3, and 4. Section 2 describes the energy 
resource base involved and characteristics of the technology and in- 
troduces the environmental concerns of implementing the technol- 
ogy. Section 3 reviews the concerns related to unconventional gas 
recovery systems which are of significance to the environment. The 
potential health and safety concerns of the recovery of natural gas 
from these resources are outlined in Section 4. 


49244 (SAND—81-2224C) Multiple fracturing experi- 
ments: propellant and borehole considerations. Cuderman, 
J.F. (Sandia National Labs., Albuquerque, NM (USA)). 
1982. Contract AC04-76DP00789. 13p. (CONF-820524—S). 
NTIS, PC A02/MF AO1. Order Number DE82008179. 

From Unconventional gas recovery symposium; Pittsburg, 
PA, USA (16 May 1982). 

Portions of document are illegible. 

The technology for multiple fracturing of a wellbore, using 
progressively burning propellants, is being developed to enhance 
natural gas recovery. Multiple fracturing appears especially attrac- 
tive for stimulating naturally fractured reservoirs such as Devonian 
shales where it is expected to effectively intersect existing fractures 
and connect them to a wellbore. Previous experiments and model- 
ing efforts defined pressure risetimes required for multiple fractur- 
ing as a function of borehole diameter, but identified only a weak 
dependence on peak pressure attained. Typically, from four to eight 
equally spaced major fractures occur as a function of pressure rise- 
time and in situ stress orientation. The present experiments address 
propellant and rock response considerations required to achieve the 
desired pressure risetimes for reliable multiple fracturing. 


49245 (SAND—82-0633) Analysis of gas fracture experi- 
ments including dynamic crack formation. Swenson, D.V.; 
Taylor, L.M. (Sandia National Labs., Albuquerque, NM 
(USA)). Jul 1982. Contract AC04-76DP00789. 48p. NTIS, 
PC A03/MF A0O1. Order Number DE82019943. 

Analyses are presented of the High Energy Gas Fracturing 
experiments, where a tailored pressure pulse is used to form multi- 
ple radial fractures extending from a borehole into the formation. 
The analyses were performed using a finite element model with a 
tensile stress crack formation criterion. In-situ stresses and gas pres- 
surization of the cracks (as a fraction of borehole pressure) were 
included. Results show a good correlation with experimental data. 
Predictions for upcoming tests are made. Areas for additional work 
include material model improvements and coupling of the propel- 
lant burn/gas flow/structural models. 


0310 Legislation And Regulation 
REFER ALSO TO CITATION(S) 49225 


49246 (CONF-820323—, pp 202-205) Natural gas and 
the Natural Gas Policy Act: a pragmatic analysis. Erickson, 
E.W. 1982. Gas Processors Association, 1812 First Place, 
Tulsa, OK 74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

The Natural Gas Policy Act (NGPA) is a byzantine set of 
ceiling price controls. The effects of ceiling price controls are well 


ERA VOL. 7, NO. 19 / 6142 


known. They cause shortages. The Swedish economist Gunnar 
Myrdal, by no means a neo-conservative, has observed that next to 
bombing, the second best way to destroy a city is through rent con- 
trols. The problems we had in the 1970's with natural gas were a 
generalized illustration of that principle. In the current situation 
where reserve additions are less than production, only two long-run 
results are possible. Either production and consumption must come 
down to reserve additions, or reserve additions must be increased 
to the level of production and consumption. Under the NGPA, the 
latter is not likely. Therefore, we face the uncomfortable prospect 
of the combination of a cold winter and an industrial recovery cre- 
ating a replay of the curtailment dramas of the 1970's. It is clear 
that this is a prospect we should wish to avoid. Creating a drilling 
boom for natural gas is obviously a more preferable option from 
the national point of view. But to accomplish this, we must revisit 
the NGPA. Deregulation of wellhead prices for natural gas will 
never be easier than while we still have some breathing room. In 
the current political idiom, the questions are: If not now, when; If 
not the Reagan Administration, who. 


0320 Transport, Pipelines, And Handling 


REFER ALSO TO CITATION(S) 49231 


49247 (CONF-820323—, pp 91-94) Two-phase flow cal- 
culations incorporating an equation of state. Akashah, S.A. 
(Kuwait Univ.); Erbar, J.H.; Maddox, R.N. 1982. Gas Pro- 
cessors Association, 1812 First Place, Tulsa, OK 74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

A computer program was developed that incorporates good 
physical and thermodynamic properties predictive methods with 
the two-phase flow calculation methods. Several cases involving a 
wide range of applications were calculated using the program. The 
following conclusions were reached as a result of the total study: 1. 
The computer program is capable of calculating pressure drops in 
pipelines by different methods with relative ease due to uniform 
physical and thermodynamic properties. 2. The AGA method 
seems to be accurate for horizontal flow. Similar results are ob- 
tained by Lockhart-Martinelli if smooth pipes are assumed. 3. The 
Duns and Ros correlation and the Orkiszewski method predict simi- 
lar vertical flow pressure drop. 4. Empirical correlations are limited 
by nature to the range of the data. The use of such correlations 
must be done with the understanding that the results might be in 
error. 


49248 (CONF-820323—, pp 99-103) Orifice flow equa- 
tions: will the current test programs improve them. Bean, 
H.P. 1982. Gas Processors Association, 1812 First Place, 
Tulsa, OK 74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

Three separate programs aimed at verifying or improving 
the present A.G.A. Report No. 3: ANSI/API 2530 Orifice Meter- 
ing Standards, are currently underway. They are: The orifice coef- 
ficient study being conducted on a closed loop liquid/gaseous nitro- 
gen system at the National Bureau of Standards (NBS), Boulder; 
the research program to improve the supercompressibility equations 
at the University of Oklahoma; and the orifice coefficient study 
program on a water flow system at NBS, Gaithersburg. A brief his- 
tory of the present orifice flow coefficients, why the new studies 
are vitally necessary, and descriptions of the test programs are pre- 
sented. 


0330 Properties 


REFER ALSO TO CITATION(S) 49484, 51013 


49249 (CONF-820323—, pp 1-8) Sampling and analysis 
of natural gas. Schepers, H.H. (Williams Exploration Co., 
Tulsa, OK); Kilmer, J.W.; Bernos, J. 1982. Gas Processors 
Association, 1812 First Place, Tulsa, OK 74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 
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This study involved the following phases: Phase I - Effect of 
pressure depletion on analysis of natural gas samples. Phase II - 
Effect of heating the sample container on analysis of natural gas 
samples. Phase IIA - Effect of heating the sample container on 
analysis of natural gas samples using different sampling methods. 
Phase III and IIIA - Effect of sample method and heating on analy- 
sis of natural gas samples. Conclusions are as follows: 1. The con- 
sistency of results from samples analyzed in Phase III and IIIA 
confirm that the use of a GPA type separator is essential in sam- 
pling natural gas streams. 2. There is a strong indication that sam- 
ples from certain gas streams require preheating before analysis to 
assure consistent and representative results. 3. In many instances 
where minor differences in heating values were found, major differ- 
ences in component concentrations were found, especially in hex- 
anes and heptanes. 4. In most instances three samples were taken at 
each sample point under the same conditions. Examination of the 
results shows that, in many instances, the results are not the same. 
This points out the problem which can arise where multiple sam- 
ples are gathered for parties to a contract. More consistent results 
were obtained when a single sample container of ample capacity 
was sent to several laboratories in turn for analysis. 


49250 (CONF-820323—, pp 104-107) Consistent evalua- 
tion of heating values with GPA 2145-82. Hall, K.R.; Wil- 
hoit, R.C.; Eubank, P.T.; Holste, J.C. (Texas A & M Univ., 
College Station). 1982. Gas Processors Association, 1812 
First Place, Tulsa, OK 74101. 


From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

Some confusion apparently exists concerning use of GPA 
2145-82 to obtain heating values. The confusion arises primarily in 
respect to use of ideal gas or real gas values or liquid gallons. In 
this paper, we present example problems illustrating correct use of 
GPA 2145-82. 


49251 (CONF-820323—, pp 158-163) Thermodynamic 
data for steam + hydrocarbon mixtures. Wormald, C.J. 
(Univ. of Bristol, England). 1982. Gas Processors Associ- 
ation, 1812 First Place, Tulsa, OK 74101. 


From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

Measurement of the excess enthalpy of methane + steam 
and n-hexane + steam are reported. The measurements were made 
using low pressure and high pressure flow mixing calorimeters and 
cover the range 373.2 K to 698.2 K at pressures from 0.1 to 12 
MPa. Cross-term second virial coefficients are derived from the 
low pressure measurements. A thermodynamic analysis of the high 
pressure measurements yields compression factors for the mixtures. 


49252 (LA—9422-MS) Physical properties of natural gas 
hydrate deposits. Pearson, C. (Los Alamos National Lab., 
NM (USA)). Jun 1982. Contract W-7405-ENG-36. 3ip. 
NTIS, PC A03/MF A0O1. Order Number DE82018320. 


Natural gas hydrates form in polar regions and in ocean 
bottom sediments and they may represent a considerable energy re- 
source. Unfortunately, so little is known about the physical proper- 
ties of hydrate deposits that it is difficult to develop geophysical 
techniques to locate or characterize them. However, because of the 
strong similarity between hydrates and ice, empirical relationships 
between ice composition and seismic velocity, electrical resistivity, 
density, and heat capacity that have been established for partially 
frozen rocks can be used to estimate the physical properties of hy- 
drate deposits. The electrical resistivities and seismic velocities, esti- 
mated using Archie's law and the time-averaged equation, are func- 
tions of the unfrozen water remaining in the pores. The unfrozen 
water content was estimated assuming that the dissolved salt in the 
pore water is concentrated as a brine phase as the hydrates form. 
Using this technique, the brine content was estimated as a function 
of depth assuming several temperature gradients and pore water sa- 
linities. The hydrate-bearing zones are characterized by high-seis- 
mic velocities and electrical resistivities compared to unfrozen sedi- 
ments or permafrost zones. Hydrates also lower the densities and 
heat capacities of sediment, but these effects are comparatively 
small. 


03 NATURAL GAS 
0350 Storage 


0340 Combustion 
REFER ALSO TO CITATION(S) 50119 


49253 (UCRL—87088) Experimental study of flame prop- 
agation in semiconfined geometries with obstacles. Urtiew, 
P.A.; Brandeis, J.; Hogan, W.J. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Jan 1982. Contract W-7405-ENG- 
48. 27p. (CONF-820801—10). NTIS, PC A03/MF AOI. 
Order Number DE82016774. 

From 19. international symposium on combustion; Haifa, 
Israel (8 Aug 1982). 

Large spills of liquefied natural gas (LNG) or other combus- 
tible materials can potentially lead to disastrous consequences, espe- 
cially if the dispersing combustible cloud finds a suitable ignition 
source. So far, very little is known about the detailed behavior of a 
large burning cloud. Full-scale experiments are economically pro- 
hibitive and, therefore we must rely on laboratory and field experi- 
ments, scaling up the results to make predictions about larger acci- 
dents. This communication describes our laboratory-scale experi- 
ments with a combustible propane-air mixture in various partially 
confined geometries, and summarizes our findings. Results of nu- 
merical simulations of the experiments are also presented and com- 
pared with the experimental findings. Our results suggest that the 
geometry of the partial confinement is of primary importance; tur- 
bulence-producing obstacles can cause acceleration in the flame 
front and, what is more important, can cause a faster burnout of the 
combustible vapor. 


49254 (UCRL—87088-Rev.1) Experimental study of 
flame propagation in semiconfined geometries with obstacles. 
Urtiew, P.A.; Brandeis, J.; Hogan, W.J. (Lawrence Liver- 
more National Lab., CA (USA)). 8 Feb 1982. Contract W- 
7405-ENG-48. 23p. (CONF-820801—10-Rev.1). NTIS, PC 
A02/MF A01. Order Number DE82009407. 

From 19. international symposium on combustion; Haifa, 
Israel (8 Aug 1982). 

Accidents in which large quantities of liquefied natural gas 
(LNG) or other combustible materials are spilled can potentially 
lead to disastrous consequences, especially if the dispersing combus- 
tible cloud finds a suitable ignition source. So far, very little is 
known about the detailed behavior of a large burning cloud. Full- 
scale experiments are economically prohibitive, and therefore one 
must rely on laboratory and field experiments of smaller size, scal- 
ing up the results to make predictions about larger spill accidents. 
In this paper we describe our laboratory-scale experiments with a 
combustible propane/air mixture in various partially confined ge- 
ometries. We summarize the experimental results and compare them 
with calculated results based on numerical simulations of the ex- 
periments. Our observations suggest that the geometry of the par- 
tial confinement is of primary importance; turbulence-producing ob- 
stacles can cause acceleration in the flame front and, more impor- 
tant, can cause a faster burnout of the combustible vapor. 


0350 Storage 


REFER ALSO TO CITATION(S) 49225, 49404, 51898 


49255 (CONF-820323—, pp 206-220) Proving the me- 
chanical integrity of solution mined caverns. Van Fossan, 
N.E. (Texas Brine Corp., Houston). 1982. Gas Processors 
Association, 1812 First Place, Tulsa, OK 74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

The Safe Drinking Water Act of 1974 (Public Law 93-523) 
specifies an Underground Injection Control (UIC) program be pro- 
mulgated to satisfy certain requirements of the act, by states desir- 
ing primacy, and by the Environmental Protection Agency (EPA) 
for states that decline to take primacy. Underground storage wells 
are covered by the act. The most crucial item in any UIC program 
is the requirement of proving the mechanical integrity of a storage 
system. This proving will be required before a permit is issued on a 
newly constructed storage well and is required within five years 
after the effective date of a state’s UIC program on an existing one. 
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Every underground storage well must be retested each subsequent 
five years. There could be an area of uncertainty in definition of 
the phrase proving the mechanical integrity of a system from the 
vantage point of both the regulatory agency and industry. The 
author's intent is to enumerate the individual elements of a hydro- 
carbon (or its derivatives) underground storage system in domal 
salt, to address the nature and magnitude of the maximum forces 
which may be exerted on each element, and to propose tests which 
will prove that each element is capable of resisting these forces. 
Appropriate safety factors are also proposed. If both the regulatory 
body and industry can accept the thesis outlined, they should be 
able to reach an agreement, not only as to the interpretation of the 
phrase proving the mechanical integrity, but also to the fact that it 
will have been proven to exist. It should be understood that the 
testing methods and procedures set out are not the only ones which 
can be used to obtain the same end result. 


04 OIL SHALES AND TAR SANDS 
0402 Site Geology And Hydrology 


REFER ALSO TO CITATION(S) 49214, 49215, 49216, 49217, 49218, 49219, 
49220, 49221 


0403 Drilling, Fracturing, And Mining 


49256 (LA-UR—82-1156) Numerical simulation of frac- 
ture. Margolin, L.G.; Adams, T.F. (Los Alamos National 
Lab., NM (USA)). 1982. Contract W-7405-ENG-36. 9p. 
(CONF-820803—8). NTIS, PC A02/MF AOl. Order 
Number DE82014050. 

From 23. US symposium on rock mechanics; Berkeley, CA, 
USA (25 Aug 1982). 

Portions of document are illegibie. 

The Bedded Crack Model (BCM) is a constitutive model for 
brittle materials. It is based on effective modulus theory and makes 
use of a generalized Griffith criterion for crack growth. It is used 
in a solid dynamic computer code to simulate stress wave propaga- 
tion and fracture in rock. A general description of the model is 
given and then the theoretical basis for it is presented. Some effects 
of finite cell size in numerical simulations are discussed. The use of 
the BCM is illustrated in simulations of explosive fracture of oil 
shale. There is generally good agreement between the calculations 
and data from field experiments. 


0404 Oil Production, Recovery, And Refining 


REFER ALSO TO CITATION(S) 49262, 49264, 49266, 49267, 49268, 49269, 
49270, 49271, 49272, 49273, 50201, 51470 


49257 (DOE/ET/13413—T1) Feasible control for in-situ 
retorts. Technical report CS-81-20. Andrews, M. (Colorado 
State Univ., Fort Collins (USA). Dept. of Computer Sci- 
ence). 1981. Contract FG01-78ET13413. 38p. NTIS, PC 
A03/MF A0O1. Order Number DE82012593. 

Portions of document are illegible. 

State-variable techniques have recently been applied to the 
modeling of total communications systems. This effort by the 
author has led to considerable insight into the problem of designing 
a communications link, including the transmitter, channel or trans- 
mission medium, and the receiver. Chemical process systems are 
not unlike communications systems. These systems require input 
variables such as concentration levels, and temperatures. Chemical 
processes, like a communication system, must then perform a linear 
(or non-linear) operation (like filtering) on the input variables so as 
to produce useable end products while maximizing or minimizing a 
net objective function. The purpose of this paper is to describe state 
modeling techniques to control an in-situ oil shale retort with focus 
on modified in-situ retorts. The specific issues in this paper are: (1) 
model the chemical process systems with state-variable techniques; 
(2) use these models to predict commercial in-situ retorting per- 
formance; and (3) identify critical parameters of the system and net 
gains or losses to be incurred, specifically, for varying oxygen/air 
pressures, bed pressure drops, and shale oil yield. 
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49258 (DOE/LC/10787—89) Investigation of the Geo- 
kinetics horizontal in-situ oil-shale-retorting process. Fifth 
annual report, 1981. Costimiris, E.G. (ed.). (Geokinetics, 
Inc., Salt Lake City, UT (USA)). Jul 1982. Contract FC20- 
78LC10787. 169p. NTIS, PC A08/MF AO1. Order Number 
DE82018581. 

Portions of document are illegible. 

The Geokinetics in situ shale oil project is a cooperative 
venture between Geokinetics and the US Department of Energy. 
The objective is to develop a true in situ process for recovering 
shale oil using a fire front moving in a horizontal direction. ‘The 
project is being conducted at a field site, Kamp Kerogen, located 
70 miles south of Vernal, Utah. This fifth annual report covers 
work completed during the calendar year 1981. During 1981, one 
full sized retort (Retort No. 26) was blasted and the following three 
retorts were processed: (1) Retort No. 24 operations were contin- 
ued until July 23; (2) Retort No. 23 was ignited and processed 
during the calendar year; (3) Retort No. 25 was ignited and burned 
for 77 days during 1981. 


49259 (PNL—3830-Vol.2) Western oil-shale development: 
a technology assessment. Volume 2: technology characteriza- 
tion and production scenarios, (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Jan 1982. Contract AC06- 
76RLO01830. 193p. NTIS, PC A09/MF A0O1. Order Number 
DE82010512. 

A technology characterization of processes that may be used 
in the oil shale industry is presented. The six processes investigated 
are TOSCO II, Paraho Direct, Union B, Superior, Occidental MIS, 
and Lurgi-Ruhrgas. A scanario of shale oil production to the 
300,000 BPD level by 1990 is developed. (ACR) 


49260 (SAND—82-0138C) Instrumentation and data anal- 
ysis from Occidental retorts MR-3 and MR-4, Hommert, P.J. 
(Sandia National Labs., Albuquerque, NM (USA)). 1982. 
Contract AC04-76DP000789. 25p. (CONF-820441—1). 
NTIS, PC A02/MF A0O1. Order Number DE82013818. 

From 15. oil shale symposium; Golden, CO, USA (27 Apr 
1982). 

Portions of document are illegible. 

During 1981, Occidental Oil Shale, Inc., conducted two ap- 
proximately 12 m x 12 m x 16 m vertical modified in situ retorting 
experiments designated MR-3 and MR-4. These retorts were run to 
develop ignition technology for their commercial size retorts 7 and 
8. Sandia National Laboratories participated in the experiments by 
providing both thermal instrumentation and a computer based data 
acquisition and analysis system. An analysis approach utilizing both 
thermal data and material balance calculations based on offgas com- 
position was applied to both retorts. Results indicate that the analy- 
sis tools used can provide a detailed assessment of retort perform- 
ance. Thermal instruction provides detail about the structure of the 
retort front. Material balance calculations permit estimates of re- 
torting rates and oil loss mechanisms such as coking and combus- 
tion. The sweep efficiencies were estimated to be 76% for MR-3 
and 48% for MR-4. Oil loss to combustion in the two retorts were 
35% and 29% of Fischer Assay, respectively. Material balance re- 
sults also permitted detailed energy balances to be performed on 
the retorts. 


0405 Properties And Composition 


REFER ALSO TO CITATION(S) 49158, 49214, 49215, 49216, 49217, 49218, 
49219, 49220, 49221, 49258, 49267, 49273 


49261 (SAND—82-0164) Mechanical behavior of Anvil 
Points oil shale at elevated temperatures and confining pres- 
sures. Zeuch, D.H. (Sandia National Labs., Albuquerque, 
NM (USA)). Apr 1982. Contract AC04-76DP00789. 64p. 
NTIS, PC A04/MF AO1. Order Number DE82015787. 
Twenty-one constant strain rate compression tests have been 
performed on 80 ml/kg (20 GPT) Anvil Points oil shale at elevated 
temperatures (50 to 200°C) and confining pressures (0.5 to 40 
MPa). The strength of oil shale increases with confining pressure 
and decreases with temperature. Ductility is greatly enhanced by 
addition of confining pressure. Elevated temperatures have little in- 
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fluence on ductility at low confining pressures; however, at greater 
confining pressures, temperature exerts a progressively stronger in- 
fluence on ductility. A purely empirical failure law, incorporating 
the effects of temperature and confining pressure, has been fitted to 
the data. The failure law is in good agreement with the results of 
other studies on the compressive strength of oil shale. All speci- 
mens in this study exhibited some fracturing in post-test examina- 
tion. However, with increasing temperature and confining pressure, 
plots of compressive differential stress versus axial strain tend to 
level off after an initial transient period of increasing stress. This 
indicates that (1) we are approaching the brittle-ductile transition, 
and (2) time-dependent effects may be important under physical 
conditions comparable to those of this study. 


49262 (UCRL—53273) Assay products from Green River 
oil shale. Singleton, M.F.; Koskinas, G.J.; Burnham, A.K.; 
Raley, J.H. (Lawrence Livermore National Lab., CA 
(USA)). 12 Apr 1982. Contract W-7405-ENG-48. 186p. 
NTIS, PC A09/MF A0O1. Order Number DE82019370. 

Portions of document are illegible. 

Data from 66 material-balanced assays conducted at Law- 
rence Livermore National Laboratory, Laramie Energy Technol- 
ogy Center, and The Oil Shale Corporation were compiled and 
analyzed to determine the pyrolysis stoichiometry for Green River 
formation oil shales originating in and near the Mahogany zone. 
Shale samples came from four sites in Colorado and one in Utah, 
and ranged in oil content from 12 to 258 L/Mg (3 to 62 gal/ton). 
Average values and pairwise correlation coefficients are reported 
for all data (except sulfur analyses) available on the shales, e.g., ele- 
mental analyses of shales and oils, distribution of organic carbon in 
products, gas composition, and some ratios of elemental composi- 
tion. The wide range of organic carbon contents made it possible to 
demonstrate the sensitivity of assay product distribution to oil shale 
grade. A linear correlation for shale grade as a function of weight 
percent organic carbon in raw shale is presented. An average stoi- 
chiometry for pyrolysis of the organic material is also calculated 
and compared with others available in the literature. 


0406 Direct Uses And By-products 


49263 (CONF-820565—1) Resource recovery from East- 
ern shale. Gilliam, T.M.; Canon, R.M.; Ryon, A.D. (Oak 
Ridge National Lab., TN (USA)). 1982. Contract W-7405- 
ENG-26. 1lp. NTIS, PC A02/MF AOl. Order Number 
DE82015395. 

From Conference on resource recovery from solid wastes; 
Miami Beach, FL, USA (10 May 1982). 

Results are shown on the acid extractability of several min- 
erals from eastern oil shale. Six elements (Al, Co, Fe, Mo, U, and 
V) have been identified as having the greatest potential for eco- 
nomical recovery. Approaches to their recovery are presented. 
This report also presents results of a recently completed study on 
metal recovery from fly ash. The study led to the development of 
the direct hydrochloric acid leach process, an economical method 
for the recovery of AlOs and Fe2Os from fly ash. The develop- 
ment also gives considerable insight into metal recovery from 
sources (such as shale) with high silica content. 4 tables. 


0407 Health And Safety 
REFER ALSO TO CITATION(S) 49265, 49272, 49273 
0408 Marketing And Economics 


REFER ALSO TO CITATION(S) 49198, 50631 


0409 Waste Research And Management 


04 OIL SHALES AND TAR SANDS 
0410 Enviromental Aspects 


REFER ALSO TO CITATION(S) 50546 


49264 (PNL-SA—8270) Shale-oil-wastewater treatment 
by evaporation. Wakamiya, W. (Pacific Northwest Lab., 
Richland, WA (USA)). 1980. Contract AC06-76RL01830. 
33p. (CONF-801104—17). NTIS, PC A03/MF AO1. Order 
Number DE82007170. 

From 73. annual meeting of the American Institute of 
Chemical Engineers; Chicago, IL, USA (12 Nov 1980). 

Experimental studies were performed to assess the feasibility 
of using evaporation to treat oil shale retort water. Retort 
wastewaters from an in situ shale oil site near Vernal, Utah, were 
used in this study. This wastewater has a chemical oxygen demand 
(COD) of 7000 mg/L, total organic carbon (TOC) of 2000 mg/L, 
and ammonia concentrations of 1600 mg/L. Data for this study 
were collected from a bench-model evaporator with a 95 L/day ca- 
pacity. Preliminary results show that reductions of 90% in COD, 
89% in TOC, and 97% in ammonia were possible. Preliminary tests 
indicated that a concentration factor of 20 is optimum for operating 
at a desirable boiling point rise and suspended solids level in the 
evaporator sump. At a concentration factor of 20, the concentrated 
volume requiring disposal would be only 5% of the original water 
volume, so disposal costs would decrease proportionally. 


0410 Enviromental Aspects 


REFER ALSO TO CITATION(S) 51470, 51836 


49265 (CONF-820148—) Proceedings of the second 
workshop on the oil-shale health and environmental risk anal- 
ysis. (IWG Corp., San Diego, CA (USA)). 12 Mar 1982. 
Contract FG02-82ER60041. 85p. NTIS, PC A0O5/MF AOI. 
Order Number DE82009536. 

From 2. workshop on the oil shale health and environmental 
risk analysis; San Diego, CA, USA (14 Jan 1982). 

The purpose of the Second Oil Shale Risk Analysis Work- 
shop was to review the 1981 risk analysis and proposed plans for 
1982. Representatives of the oil shale industry, government agen- 
cies, researchers and academic institutions discussed major issues 
concerning the source terms, the secnario, control technologies, 
transport and transformation, ecosystem risk, public health, occupa- 
tional health and safety, and the determination of risk and associat- 
ed uncertainties. Significant results from the workshop include a 
major redirection of the source term analysis and a new strategy 
for the determination of ecosystem risk. The sulfur oxide surrogate 
mortality analysis for public health was debated. A new method for 
the quantification of occupational health risks was improved by 
both researcher and industry suggestions. Presentation of risk re- 
sults and the feasibility of prioritizing research needs based on the 
analysis were considered. The contributions of the workshop par- 
ticipants will result in an improved and more useful 1982 Oil Shale 
Health and Environmental Effects Document for the purpose of es- 
tablishing research needs. 


49266 (DOE/EV/04708—T2-Bibl.) Paraho environmental 
data. Bibliography. Talley, L.K. (Development Engineering, 
Inc., Rifle, CO (USA)). May 1981. Contract AC02- 
78EV04708. 20p. NTIS, PC A02/MF AOl1. Order Number 
DE82019378. 

This is a bibliography of the Paraho environmental data 
which cover the following: process characterization; air quality; 
water quality; land reclamation and revegetation; biological effects; 
occupational health and safety; and end use. (ATT) 


49267 (DOE/EV/04708—T2-Pt.1) Paraho environmental 
data. Part I. Process characterization. Heistand, R.N.; Rich- 
ardson, K.L. (Paraho Development Corp., Grand Junction, 
CO (USA)). Apr 1980. Contract AC02-78EV04708. 74p. 
NTIS, PC A04/MF AO1. Order Number DE82019377. 

Portions of document are illegible. 

Most of the process characterization environmental data 
were obtained during 1977-1978 when both Paraho retorts were op- 
erated inthe Direct Heat Mode to produce 100,000 barrels of crude 
shale oil for testing by the US Navy. The data compiled in this 
volume is arranged into the four categories, solids, liquids, gases 
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and quality assurance. Included in the raw shale category are the 
following: raw shale feed, crushed and screened for feedstock to 
the Paraho retorts; raw shale fines, the - 1/2” (minus one-half inch) 
material rejected from the crushing and polishing screen operations; 
raw shale dust, collected from the raw shale dust baghouse. Any 
fugitive dust emission data are not compiled in this volume. Includ- 
ed in the retorted shale category are the material conveyed to the 
disposal area and the retorted shale dust collected from the retorted 
shale dust baghouse. Liquids include crude shale oil and process 
water. Crude shale oil samples include wet oil from the run-down 
tanks and the dry oil from the oil-water separation tanks. Since the 
water is removed in the laboratory before performing chemical 
analyses, the data from the two oil samples are presented together. 
Process water includes the following: product water drained from 
the crude shale oil; process water, condensed and drained from the 
recycle gas blower and lines; evaporation pond, a collection of 
waters from the industrial sewer system, leachate from the retorted 
shale, and surface runoff from the retorting, shale disposal and oil 
storage areas. Included in the gases are the recycle, or product, gas 
and the stack gas from the thermal oxidizer. Not compiled in this 
volume are the fugitive gas emission data. 


49268 (DOE/EV/04708—T2-Pt.2) Paraho environmental 
data. Part II. Air quality. Heistand, R.N.; Atwood, R.A. 
(Development Engineering, Inc., Rifle, CO (USA)). Oct 
1979. Contract AC02-78EV04708. 13lp. NTIS, PC A07/ 
MF AOl1. Order Number DE82019376. 

Portions of document are illegible. 

Data concerning the air quality of the Paraho operations at 
the DOE Anvil Points Oil Shale Research Facility have been ob- 
tained by various researchers. These data have been obtained 
during the Paraho oil shale demonstration (1974-1976) and the 
ONR-DOE sponsored research (1977-1978) directed towards the 
production of 100,000 barrels. The air quality data are compiled, 
categorized, and reduced in this report. All data received by the 
researchers are included; for the purpose of this report none have 
been edited or eliminated. This report is a data summary. It is not 
meant to imply worker exposure data since, in many cases, both the 


Paraho research operations and the air quality monitoring represent 
starts on a learning curve. This air quality report is arranged in 
seven sections - 1.0, Introduction; 2.0, Mine; 3.0, Mine Adit and 
Haul Road; 4.0, Crushing; 5.0, Retort; 6.0, Shale Disposal; 7.0, Mis- 
cellaneous. Air quality data and discussions are grouped into Sec- 
tions 2-7 which parallel the Paraho operations at Anvil Points. 


49269 (DOE/EV/04708—T2-Pt.3) Paraho environmental 
data. Part III. Water quality. Heistand, R.N.; Richardson, 
K.L. (Development Engineering, Inc., Rifle, CO (USA)). 
Mar 1980. Contract AC02-78EV04708. 137p. NTIS, PC 
A07/MF A0O1. Order Number DE82019383. 

Portions of document are illegible. 

Data from water quality studies at the Paraho Anvil Points 
operations cover process water, ground and surface water and lea- 
chate water. (ATT) 


49270 (DOE/EV/04708—T2-Pt.4) Paraho environmental 
data. Part IV. Land reclamation and revegetation. Talley, 
L.K. (Development Engineering, Inc., Rifle, CO (USA)). 
May 1981. Contract AC02-78EV04708. 82p. NTIS, PC 
A05/MF A0O1. Order Number DE82019382. 

Portions of document are illegible. 

Data concerning land reclamation and revegetation cover 
characteristics of environment and ecosystems at Anvil Points, rec- 
lamation of retorted shale, revegetation of retorted shale, and eco- 
logical effects of retorted shale. Data found in another section of 
the Paraho Environmental Data are not reproduced here. Contents 
of this report are: introduction; background; land reclamation; reve- 
getation; ecological effects; bibliography. (ATT) 


49271 (DOE/EV/04708—T2-Pt.5) Paraho environmental 
data. Part V. Biological effects. Limbach, L.K. (Develop- 
ment Engineering, Inc., Rifle, CO (USA)). Mar 1982. Con- 
tract AC02-78EV04708. 82p. NTIS, PC A0O5/MF AOl. 
Order Number DE82019381. 

The crude oil, raw shale, retorted shale, and product water 
samples used for biological testing were produced during the 1977- 
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1978, 100,000 barrel production of crude shale oil by Paraho at the 
Anvil Points research center. The refined oil products tested were 
hydrotreated shale oil, hydrotreated residue, JP-5 product, JP-8 
product, and diesel fuel marine product. These products were re- 
fined by Sohio from the 100,000 barrels of Paraho crude shale oil. 
Biological testing of a substance begins with screening bioassays to 
determine its mutagenicity. After mutagenicity is established, sever- 
al experimental pathways may be followed. One pathway explores 
further mutagenesis and genetic studies. Another route of research 
investigates carcinogenicity and toxicity. A third avenue examines 
pathological potentials. Contents of this report are: introduction (re- 
search, outline of research methods, preparation and fractionation 
of test material); screening bioassays; toxicology; bibliography. 


49272 (DOE/EV/04708—T2-Pt.6) Paraho environmental 
data. Part VI. Occupational health and safety. Heistand, 
R.N.; Talley, L.K. (Development Engineering, Inc., Rifle, 
CO (USA)). May 1981. Contract AC02-78EV04708. 26p. 
NTIS, PC A03/MF AO1. Order Number DE82019380. 

This report contains information concerning the industrial 
hygiene and medical studies made at Anvil Points during Paraho 
research operations. Background data and associated information 
are compiled in other parts of the Paraho Environmental Data. Fol- 
lowing the guidelines established for the earlier parts (Heistand, 
Atwood, Richardson, 1980), the information contained in this 
report is based, for the most part, on operations and materials pro- 
duced during the 1977-1978 operations. 


49273 (DOE/EV/04708—T2-Pt.7) Paraho environmental 
data. Part VII. End use. Talley, L.K.; Heistand, R.N. (De- 
velopment Engineering, Inc., Rifle, CO (USA)). May 1981. 
Contract AC02-78EV04708. 62p. NTIS, PC A04/MF AO1. 
Order Number DE82019379. 

Portions of document are illegible. 

This section of the Paraho Environmental Data, Part VII, 
End Use, discusses the end uses of crude shale oil and the possible 
health effects associated with the end use. The sections of this 
report deal with a discussion of the following end uses that have 
been studied. In Chapter 7.2, the end uses of crude shale oil in 
direct combustion as boiler feedstock, as a petrochemical feedstock, 
and in refining to produce distillate fuels are discussed. In Chapter 
7.3, material properties, industrial hygiene, and health effects of re- 
finery feedstocks, intermediate products, and final products have 
been reported in detail and compiled in a small number of symposia 
proceedings or other data reports. An annotated appendix has been 
included to detail the contents of those proceedings and reports. 


49274 (LA—9084-PR) Assessment and control of water 
contamination associated with shale oil extraction and proc- 
essing. Progress report, October 1, 1979-September 30, 1980. 
Peterson, E.J.; Henicksman, A.V.; Fox, J.P.; O'Rourke, 
J.A.; Wagner, P. (Los Alamos National Lab., NM (USA)). 
Apr 1982. Contract W-7405-ENG-36. 54p. NTIS, PC A04/ 
MF AOl1. Order Number DE82019186. 

The Los Alamos National Laboratory's research on assess- 
ment and control of water contamination associated with oil shale 
operations is directed toward the identification of potential water 
contamination problems and the evaluation of alternative control 
strategies for controlling contaminants released into the surface and 
underground water systems from oil-shale-related sources. Labora- 
tory assessment activities have focused on the mineralogy, trace 
element concentrations in solids, and leaching characteristics of raw 
and spent shales from field operations and laboratory-generated 
spent shales. This report details the chemical, mineralogic, and solu- 
tion behavior of major, minor, and trace elements in a variety of 
shale materials (spent shales from Occidental retort 3E at Logan 
Wash, raw shale from the Colony mine, and laboratory heat-treated 
shales generated from Colony mine raw shale). Control technology 
research activities have focused on the definition of control tech- 
nology requirements based on assessment activities and the labora- 
tory evaluation of alternative control strategies for mitigation of 
identified problems. Based on results obtained with Logan Wash 
materials, it appears that the overall impact of in situ processing on 
groundwater quality (leaching and aquifer bridging) may be less 
significant than previously believed. Most elements leached from 
MIS spent shales are already elevated in most groundwaters. Anal- 
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ysis indicates that solubility controls by major cations and anions 
will aid in mitigating water quality impacts. The exceptions include 
the trace elements vanadium, lead, and selenium. With respect to in 
situ retort leaching, process control and multistaged counterflow 
leaching are evaluated as alternative control strategies for mitiga- 


tion of quality impacts. The results of these analyses are presented 
in this report. 


49275 (PNL—3830-Vol.3) Western oil-shale development: 
a technology assessment. Volume 3: air-quality impacts. (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). Jan 
1982. Contract AC06-76RL01830. 53p. NTIS, PC A04/MF 
AO1l. Order Number DE82010840. 

The effects of a mature oil shale industry on the air quality 
over the Green River Oil Shale Formation of Colorado, Utah, and 
Wyoming is described. Climate information is supplied for the Pi- 
ceance Creek Basin. (ACR) 


49276 (PNL—3830-Vol.5) Western oil-shale development: 
a technology assessment. Volume 5: an investigation of dewa- 
tering for the modified in-situ retorting process, Piceance 
Creek Basin, Colorado. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Jan 1982. Contract ACO06- 
76RL01830. 117p. NTIS, PC A06/MF AO1. Order Number 
DE82010593. 

The C-a and the C-b tracts in the Piceance Creek Basin are 
potential sites for the development of oil shale by the modified in- 
situ retorting (MIS) process. Proposed development plans for these 
tracts require the disturbance of over three billion m® of oil shale to 
a depth of about 400 m (1312 ft) or more below ground level. The 
study investigates the nature and impacts of dewatering and reinva- 
sion that are likely to accompany the MIS process. The purpose is 
to extend earlier investigations through more refined mathematical 
analysis. Physical phenomena not adequately covered in previous 
studies, particularly the desaturation process, are investigated. The 
present study also seeks to identify, through a parametric approach, 
the key variables that are required to characterize systems such as 
those at the C-a and C-b tracts. 


0420 Regulations 
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49277 (GJBX—140(81)) Uranium resource assessment 
through statistical analysis of exploration geochemical and 
other data, Final report. Koch, G.S. Jr.; Howarth, R.J.; 
Schuenemeyer, J.H. (Georgia Univ., Athens (USA)). Feb 
1981. Contract AC13-76GJ01664. DE81021706p. NTIS, PC 
E05/MF $3.50. 

Includes 2 sheets of 48x reduction microfiche. Portions of 
this report are illegible. 

We have developed a procedure that can help quadrangle 
evaluators to systematically summarize and use hydrogeochemical 
and stream sediment reconnaissance (HSSR) and occurrence data. 
Although we have not provided an independent estimate of urani- 
um endowment, we have devised a methodology that will provide 
this independent estimate when additional calibration is done by en- 
larging the study area. Our statistical model for evaluation (system 
EVAL) ranks uranium endowment for each quadrangle. Because 
using this model requires experience in geology, statistics, and data 
analysis, we have also devised a simplified model, presented in the 
package SURE, a System for Uranium Resource Evaluation. We 
have developed and tested these models for the four quadrangles in 
southern Colorado that comprise the study area; to investigate their 
generality, the models should be applied to other quandrangles. 
Once they are calibrated with accepted uranium endowments for 
several well-known quadrangles, the models can be used to give in- 
dependent estimates for less-known quadrangles. The point-oriented 
models structure the objective comparison of the quandrangles on 
the bases of: (1) Anomalies (a) derived from stream sediments, (b) 
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derived from waters (stream, well, pond, etc.), (2) Geology (a) 
source rocks, as defined by the evaluator, (b) host rocks, as defined 
by the evaluator, and (3) Aerial radiometric anomalies. 


49278 (GJBX—176(81)) Geologic report on the Sand 
Wash Drilling Project, Moffat and Routt Counties, Colorado. 
Carter, T.E.; Wayland, T.E. (Bendix Field Engineering 
Corp., Grand Junction, CO (USA)). Sep 1981. Contract 
AC13-76GJ01664. 182p. NTIS, PC E08/MF $6.00. Order 
Number DE82007339. 

The Sand Wash Basin Drilling Project comprises twenty- 
seven (27) drill holes located in Moffat and Routt Counties, north- 
west Colorado, having an aggregate depth of 26,107.5 feet (7957.6 
m). The holes penetrate the Browns Park Formation of Miocene 
age, which is a tuffaceous continental sandstone deposited in fluvi- 
al, eolian, and lacustrine environments. Partly based on project 
drilling results, uranium potential resource estimates for this forma- 
tion in the $50/lb UsOs forward-cost category have been increased 
by 34,476 tons UsOs (35,036 metric tons). Three areas between 
Maybell and Craig, Colorado, considered favorable for uranium oc- 
currences were verified as favorable by project drilling, and a 
fourth favorable area northwest of Maybell has been expanded. In 
addition, project drilling results indicate two new favorable areas, 
one north and northwest and one south of Steamboat Springs, 
Colorado. Anomalous radioactivity was detected in drill holes in all 
six study areas of the project. The most important factor in concen- 
trating significant amounts of uranium in the target formation ap- 
pears to be the availability of gaseous or liquid hydrocarbons and/ 
or hydrogen sulfide gas as reductants. Where subjacent formations 
supply these reductants to the Browns Park Formation, project 
drilling encountered 0.05 percent to 0.01 percent uranium concen- 
trations. Potential, though unproven, sources of these reductants 
are believed to underlie parts of all six project study areas. 


49279 (GJQ—010-81) National uranium resource evalua- 
tion, Montrose Quadrangle, Colorado. Goodknight, C.S.; 
Ludlam, J.R. (Bendix Field Engineering Corp., Grand Junc- 
tion, CO (USA)). Jun 1981. Contract AC13-76GJ01664. 
182p. NTIS, PC E09/MF $6.60. Order Number 
DE82001167. 

Includes 18 sheets of 24x reduction microfiche. 

The Montrose Quadrangle in west-central Colorado was 
evaluated to identify and delineate areas favorable for the occur- 
rence of uranium deposits according to National Uranium Resource 
Evaluation program criteria. General surface reconnaissance and 
geochemical sampling were conducted in all geologic environments 
in the quadrangle. Preliminary data from aerial radiometric and hy- 
drogeochemical and stream-sediment reconnaissance were analyzed 
and brief followup studies were performed. Twelve favorable areas 
were delineated in the quadrangle. Five favorable areas contain en- 
vironments for magmatic-hydrothermal uranium deposits along 
fault zones in the Colorado mineral belt. Five areas in parts of the 
Harding and Entrada Sandstones and Wasatch and Ohio Creek 
Formations are favorable environments for sandstone-type uranium 
deposits. The area of late-stage rhyolite bodies related to the Lake 
City caldera is a favorable environment for hydroauthigenic urani- 
um deposits. One small area is favorable for uranium deposits of un- 
certain genesis. All near-surface Phanerozoic sedimentary rocks are 
unfavorable for uranium deposits, except parts of four formations. 
All near-surface plutonic igneous rocks are unfavorable for uranium 
deposits, except five areas of vein-type deposits along Tertiary fault 
zones. All near-surface volcanic rocks, except one area of rhyolite 
bodies and several unevaluated areas, are unfavorable for uranium. 
All near-surface Precambrian metamorphic rocks are unfavorable 
for uranium deposits. Parts of two wilderness areas, two primitive 
areas, and most of the subsurface environment are unevaluated. 
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49280 (DEMO—80/4G) Geology and radiometry of 
Chalkidiki. Minatidis, D.G. (Democritus Nuclear Research 
Center, Athens (Greece)). Aug 1980. 27p. (In Greek). NTIS 
(US Sales Only), PC A03/MF AOI; Also available from Li- 
brary, Democritus NRC. Order Number DE82701049. 

A brief geological description of Chalkidiki (Greece) is 
given followed by car-borne-scintillometer (CBS) survey results 
showing that granitic rocks in Central and Eastern Chalkidiki con- 
stitute the most promising geological formations for uranium miner- 
alization. Suggestions for geochemical surveys to determine urani- 
um deposits are made. 


49281 (DPST—81/141-19) Report of analyses for light 
hydrocarbons in ground water. Dromgoole, E.L. (Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Lab.). Apr 1982. Contract AC09-76SRO00001. 15p. 
NTIS PCE01/MF AO1. Order Number DE82017300. 

Includes 2 sheets of 48x reduction microfiche. Portions of 
document are illegible. 

This report contains on microfiche the results of analyses for 
methane, ethane, propane, and butane in 11,659 ground water sam- 
ples collected in 47 western and three eastern 1° x 2° quadrangles of 
the National Topographic Map Series (Figures 1 and 2), along with 
a brief description of the analytical technique used and some 
simple, descriptive statistics. The ground water samples were col- 
lected as part of the National Uranium Resource Evaluation 
(NURE) hydrogeochemical and stream sediment reconnaissance. 
Further information on the ground water samples can be obtained 
by consulting the NURE data reports for the individual quadran- 
gles. This information includes (1) measurements characterizing 
water samples (pH, conductivity, and alkalinity), (2) physical meas- 
urements, where applicable (water temperature, well description, 
and other measurements), and (3) elemental analyses (U, Al, Br, Cl, 
Dy, F, He, Mg, Mn, Na, and V). 


49282 (DPST—81-141-32) Data report: Jean Lake Area, 
Nevada. National Uranium Resource Evaluation Program. 
Cook, J.R. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). May 1982. Contract AC09- 
76SRO00001. 9p. NTIS PC E01/MF AOl. Order Number 
DE82017302. 

Includes 1 sheet of 48x reduction microfiche. 

This report presents the results of detailed sampling of soils, 
rocks, and dry lake bed material from the area of Jean Dry Lake in 
southern Nevada. The study area is in the Kingman 1° x 2° quad- 
rangle of the National Topographic Map Series. Samples were ccl- 
lected from 1000 sites. The target density of sampling was 16 sites 
per square mile in the lake bed and four sites per square mile for 
soil samples. Neutron activation analyses are presented for uranium 
and 16 other elements. Scintillometer readings are reported for each 
site. Analytical data and scintillometer measurements are presented 
in tables. Statistical summaries and a brief description of the results 
are given. Data from the sites (on microfiche in pocket) include; (1) 
elemental analyses (U, Th, Hf, Al, Ce, Dy, Eu, Fe, La, Lu, Mn, Sc, 
Sm, Na, Ti, and V); and (2) scintillometer readings. To make the 
data available for public use without further delay, this report is 
being issued without the normal technical and copy editing. 


49283 (DPST—81-146-25) Data report: Illinois, Indiana, 
Kentucky, Tennessee, and Ohio. National Uranium Resource 
Evaluation Program. Hydrogeochemical and stream sediment 
reconnaissance. Sargent, K.A.; Cook, J.R.; Fay, W.M. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). Feb 1982. Contract AC13-76GJ01664. 43p. 
NTIS PCE04/MF $5.20. Order Number DE82013275. 

Includes 12 sheets of 48x reduction microfiche. Portions of 
document are illegible. 

This report presents the results of ground water, stream 
water, and stream sediment reconnaissance in Illinois, Indiana, Ken- 
tucky, Tennessee, and Ohio. The following sample types were col- 
lected in each state: Illinois - 716 stream sediment, 1046 ground 
water, 337 stream water; Indiana - 126 stream sediment, 443 ground 
water, 111 stream water; Kentucky - 4901 stream sediment, 6408 
ground water, 3966 stream water; Tennessee - 3309 stream sedi- 
ment, 3574 ground water, 1584 stream water; Ohio - 1214 stream 
sediment, 2049 ground water, 1205 stream water. Neutron activa- 
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tion analyses are given for U, Br, Cl, F, Mn, Na, Al, V, and Dy in 
ground water and stream water, and for U, Th, Hf, Ce, Fe, Mn, 
Na, Sc, Ti, V, Al, Dy, Eu, La, Sm, Yb, and Lu in sediments. Sup- 
plementary analyses by other techniques are reported for U (ex- 
tractable), Ag, As, Ba, Be, Ca, Co, Cr, Cu, K, Li, Mg, Mo, Nb, Ni, 
P, Pb, Se, Sn, Sr, W, Y, and Zn. These analyses were made on 248 
sediment samples from Tennessee. Field measurements and observa- 
tions are reported for each site. Oak Ridge National Laboratory 
analyzed sediment samples which were not analyzed by Savannah 
River Laboratory neutron activation. 


49284 (GJBX—22-82) Hydrogeochemical and stream 
sediment reconnaissance basic data for Sacramento quadran- 
gle, California. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 15 Oct 1981. Contract W-7405-ENG-26. 185p. (K/ 
UR—404). NTIS, PC E08/MF AOl. Order Number 
DE82010506. 

Includes 1 sheet of 48 reduction microfiche. 

Field and laboratory data are presented for 1890 sediment 
samples from the Sacramento quadrangle, California, The samples 
were collected by Savannah River Laboratory; laboratory analysis 
and data reporting were performed by the Uranium Resource Eval- 
uation Project at Oak Ridge, Tennessee. 


49285 (GJBX—110(82)) National Uranium Resource 
Evaluation: geophysical interpretation of airborne magnetic 
data, Midnite-Sherwood Mines, NE Washington. (Bendix 
Field Engineering Corp., Grand Junction, CO (USA). 
Grand Junction Operations; International Exploration, Ivy- 
land, PA (USA)). Apr 1982. Contract AC13-76GJ01664. 
89p. NTIS, PC A05/MF A0O1. Order Number DE82018201. 

Portions of document are illegible. 

The study area is primarily confined to the northeast portion 
of the Ritzville Quadrangle in northeastern Washington, although 
very small portions of the Sandpoint and Spokane Quadrangles are 
included in the aeromagnetic interpretation. This region is most 
noted for the Midnite uranium mine, the largest known deposit of 
its type located in North America. Following the description of the 
quadrangles in the introduction, this report contains the following 
information: general geology; general structure; magnetic lineations; 
detailed structure with eight (1:24,000) interpretation maps and six 
(1:62,500) composite interpretation maps; bibliography; Appendix I 
- description of microanalysis; Appendix II - magnetic maps 
1:62,500 scale; Appendix III - structural interpretation overlays. 
(ATT) 


49286 (GJBX—132-82) National Uranium Resource 
Evaluation Program. Hydrogeochemical and stream sediment 
reconnaissance. Data report: western United States. Cook, 
J.R.; Fay, W.M. (Bendix Field Engineering Corp., Grand 
Junction, CO (USA). Grand Junction Operations; Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Lab.). Apr 1982. Contract AC13-76GJ01664;AC09- 
76SRO00001. 33p. (DPST—81-146-28). NTIS PC E08/MF 
$13.40. Order Number DE82019003. 

Includes 53 sheets of 48x reduction microfiche . 

This abbreviated summary data report, conducted by the Sa- 
vannah River Laboratory as part of the National Uranium Re- 
source Evaluation Program, presents results of ground water and 
stream surface sediment reconnaissance in the western United 
States. Surface sediment samples were collected at 67,741 sites, at a 
target sampling density of one site per 13 square kilometers (five 
square miles). Ground water samples were collected at 13,979 sites, 
and surface water samples were collected at 2958 sites. Neutron ac- 
tivation analysis results are given for uranium and 16 other ele- 
ments in sediments, and for uranium and 9 other elements in waters. 
Mass spectrometry results are given for helium in ground water. 
Supplemental analyses of the sediments for extractable uranium and 
22 other elements are given where they are available. Supplemental 
analyses of water samples for 33 additional elements are also report- 
ed where they are available. Field measurements and observations 
are reported for each site. Analytical data and field measurements 
are presented in tables on microfiche. 
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49287 (GJBX—134-82) National Uranium Resource 
Evaluation Program. Data report: Kettle Falls Area, Wash- 
ington. Cook, J.R. (Bendix Field Engineering Corp., Grand 
Junction, CO (USA). Grand Junction Operations; Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Lab.). May 1982. Contract AC13-76GJ01664;A.C09- 
76SRO00001. 11lp. (DPST—81-141-33). NTIS PC E02/MF 
A011. Order Number DE82017100. 

Includes 2 sheets of 48x reduction microfiche . 

This abbreviated data report presents results of water and 
stream sediment detailed study in the Kettle Falls Dome area of 
northeastern Washington State. Stream sediment samples were 
taken at 2415 sites. Ground water samples were collected at 414 
sites. Neutron activation analysis (NAA) results are given for urani- 
um and 16 other elements in sediments, and for uranium and 9 
other elements in waters. Mass spectrometry results are given for 
helium in ground water. Field measurements and observations are 
reported for each site. Uranium concentrations in the stream sedi- 
ment samples from the Kettle Falls Dome study area range from a 
minimum of 0.4 ppM to a maximum of 174.3 ppM, with a mean of 
4.86 ppM. Samples in the central and western sections of the area 
have generally higher uranium, thorium, and rare earth concentra- 
tions, which may be associated with granitic gneisses in the study 
area. The highest uranium value and uranium/thorium ratio occur 
in a sample from the south-central part of the Republic 15’ quad- 
rangle. Due to the poor coverage in all but the eastern part of the 
study area, ground water analyses do not aid in the interpretation 
of the higher uranium concentrations in sediment samples from the 
central and western parts of the area. 


49288 (INIS-mf—6855) Application of 7??Rn alpha 
particle's tracks to uranium exploration. Aguilar H, F. (Uni- 
versidad Autonoma de Zacatecas (Mexico). Escuela de 
Ciencias Quimicas). 1981. 62p. (In Spanish). NTIS (US Sales 
Only), PC A04/MF A0O1. Order Number DE82780551. 

Thesis. 

The uranium exploration method is based on the register of 
222Rn alpha particles; ??*Rn gas is generated in the *°*U disintegra- 
tion chain. The detection of alpha particles was performed with 
cellulose nitrate films (NTC) located in a grid at the region under 
study. The alpha particles produce latent tracks in the NTC films; 
these tracks may be enlarged by chemical etching and observed 
with an ordinary optical microscope; ninety seven NTC films were 
distributed in an area of approximately seventeen square kilometers, 
located in the municipalities of Granados and Huasabas in Sonora 
Mexico; the detectors remain in the ground for a thirty days mean 
period. The results obtained show an area with high ???Rn concen- 
tration, which can be related with an underground uranium ore de- 
posit. The more important conclusion is that the results obtained in 
this work can be used as preliminary results for other prospecting 
methods in this particular area. (author). 


49289 (K/TS—10-588) QA is energy-resource identifica- 
tion assuring quality for the National Uranium Resource 
Evaluation Project. Arendt, J.W.; Grimes, J.G. (Oak Ridge 
Gaseous Diffusion Plant, TN (USA)). 1982. Contract W- 
7405-ENG-26. 18p. (CONF-820315—1). NTIS, PC A02/ 
MF AOl1. Order Number DE82006076. 

From 10. annual eastern energy quality assurance confer- 
ence; Knoxville, TN, USA (23 Mar 1982). 

The National Uranium Resource Evaluation Program was 
conducted by the US Department of Energy between 1973 and 
1981 to assess uranium resources and to identify favorable areas for 
detailed uranium exploration throughout the United States. As part 
of the National Uranium Resource Evaluation Program, the Urani- 
um Resource Evaluation Project was responsible for the collection 
of surface and subsurface water and stream sediment samples in the 
Central United States. Briefly described are the steps taken during 
the program development, planning, sampling, analysis, and report- 
ing of data to ensure that the information was accurate and useful. 


49290 (LA—9220) Photoneutron logging system for 
direct uranium ore-grade determination. Baker, M.P.; Marks, 
T. (Los Alamos National Lab., NM (USA)). Jun 1982. Con- 
tract W-7405-ENG-36. 38p. NTIS, PC A03/MF AO1. Order 
Number DE82019712. 


05 NUCLEAR FUELS 
0502 Exploration 


Portions of document are illegible. 

A prototype photoneutron probe for direct uranium assay in 
exploratory boreholes has been built and field tested. An ~ 10-Ci 
124Sb gamma-ray source together with a beryllium converter is 
used to produce neutrons that diffuse into the surrounding forma- 
tion and cause fissions in any 7*°U present. The fission neutrons 
that return to the probe are energy analyzed and counted by a 
high-pressure helium detector, thus indicating the concentration of 
uranium. The response of the probe was measured in concrete 
models at the US Department of Energy (Grand Junction, Colora- 
do) calibration facility and found to be ~ 35 counts/s for an 1% 
UsOs concentration in an 11.4-cm-diam water-filled borehole (4.5 
in.). The response is linear up to a concentration of at least 0.25% 
by weight UsOs. Effects resulting from changes in formation densi- 
ty, porosity, and neutron absorber content were also quantified, as 
well as the tool response as a function of borehole diameter and 
fluid. A logging vehicle was outfitted, and the photoneutron-based 
logging system was field tested at an exploration site near Canon 
City, Colorado. Logging data obtained in several open holes at this 
site are presented and compared to core chemical analyses and re- 
sults obtained in the same holes using other logging methods. In 
about | month of field testing, the photoneutron-based uranium ex- 
ploration system has proved to be simple to use and very reliable. 
22 figures, 12 tables. 


49291 (PGJ/F—020-82) National Uranium Resource 
Evaluation, Grand Canyon Quadrangle, Arizona. Baillieul, 
T.A.; Zollinger, R.C. (Bendix Field Engineering Corp., 
Grand Junction, CO (USA). Grand Junction Operations). 
Jun 1982. Contract AC13-76GJ01664. 137p. NTIS PC E06/ 
MF $4.20. Order Number DE82018993. 

Includes 6 sheets of 24x reduction microfiche. Portions of 
document are illegible. 

The Grand Canyon Quadrangle (2°), northwestern Arizona, 
was evaluated to identify environments and delineate areas favora- 
ble for the occurrence of uranium deposits. This was done using 
criteria developed for the National Uranium Resource Evaluation. 
General surface reconnaissance and geochemical sampling were 
carried out in all geologic environments within the quadrangle. 
Aerial radiometric and hydrochemical and stream-sediment recon- 
naissance surveys were performed, although results were not avail- 
able in time for field checking. The results of this investigation indi- 
cate environments favorable for: channel-controlled, peneconcor- 
dant sandstone deposits in the Petrified Forest Member of the 
Chinle Formation in the north-central part of the quadrangle, vein- 
type deposits in collapse breccias in all areas underlain by the Red- 
wall Limestone, and unconformity-related deposits in the metasedi- 
ments of the Vishnu Group within the Grand Canyon. All other 
rock units examined are considered unfavorable for hosting urani- 
um deposits. Younger Precambrian rocks of the Grand Canyon Su- 
pergroup, exposed only within the Grand Canyon National Park, 
remain unevaluated. 


49292 (PGJ/F—025-82) National Uranium Resource 
Evaluation, Glens Falls Quadrangle: New York, Vermont, and 
New Hampshire. McHone, J.G.; Wagener, H.D. (Bendix 
Field Engineering Corp., Grand Junction, CO (USA). 
Grand Junction Operations; Chiasma Consultants, Inc., 
South Portland, ME (USA)). Jun 1982. Contract AC13- 
76GJ01664. 101p. NTIS PC E05/MF $4.20. Order Number 
DE82017080. 

Includes 6 sheets of 24x reduction microfiche. Portions of 
document are illegible. 

Grenville anatectic pegmatites of the Adirondack Mountains 
of New York are a favorable environment for the occurrence of 
uranium deposits of not less than 100 tons U3Osg at an average grade 
of not less than 100 ppM UsOs. The pegmatites have local high 
concentrations of U3Os in uraninite and lesser concentrations in al- 
lanite, uranothorite, and rare-earth minerals. Metamorphosed ana- 
tectic pegmatites of the Mt. Holly Complex in the Green Moun- 
tains of Vermont are a favorable environment for uranium deposits. 
Allanite is prominent in thorium-rich pegmatites, but intergranular 
pitchblende is the principal ore mineral of uranium-rich pegmatites. 
Mt. Holly pegmatite appears to be Grenville pegmatite with part of 
the uranium removed by Paleozoic metamorphism. The Mt. Holly 
Complex is a favorable environment for vein-type deposits of urani- 
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um in biotite gneisses, mica schists, and quartzites. Pitchblende is 
concentrated along minor thrust faults and steeply dipping fault 
zones. Disseminations of pitchblende occur along biotite lamellae in 
gneissoid and schistose rocks in the vicinity of faults, and in pods 
and lenses of biotite-rich schist in both highly contorted rocks and 
interlayered gneisses and schists. Carnotite and torbernite common- 
ly occur along faults, fractures, and biotite lamellae in uraniferous 
rocks. The two-mica granite of the small Sunapee pluton in New 
Hampshire contains authigenic favorable areas consisting of closely 
spaced Mesozoic fractures filled with hexavalent uranium minerals. 
The uranium is being leached from the granite by ground water. 


49293 (PGJ/F—028-82) National Uranium Resource 
Evaluation, Portland Quadrangle: Maine and New Hamp- 
shire. Wagener, H.D. (Bendix Field Engineering Corp., 
Grand Junction, CO (USA). Grand Junction Operations; 
Chiasma Consultants, Inc., South Portland, ME (USA)). Jun 
1982. Contract AC13-76GJ01664. 98p. NTIS PC E05/MF 
$4.60. Order Number DE82018995. 

Includes 9 sheets of 24x reduction microfiche. Portions of 
document are illegible. 

The two-mica granite of the Sebago Lake pluton (New 
Hampshire plutonic-volcanic series) is classified as an environment 
favorable for the occurrence of uranium deposits containing not 
less than 100 tons UsOx at an average grade of at least 100 ppM 
UsOs. The granite is abnormally differentiated relative to uranium: 
the uranium-to-thorium ratio varies from about 1:4 in facies having 
less than about 15 ppM UsOs to greater than 6:1 in zones bearing 
up to more than 500 ppM UsOs. Radioactivity in the granite in- 
creases with grain size in uraniferous zones, reaching maxima in 
pegmatoid facies. Along fractures in these zones, uraninite, micro- 
cline, apatite, and molybdenite were introduced by mineralizing 
deuteric fluids. Red staining of K-feldspar is due to radioactive 
bombardment and secondary hematite. Introduction of secondary 
hematite is not necessarily related to uranium enrichment. The 
southern portion of the White Mountain batholith, composed of the 
Conway and Mt. Osceola Granites, is classified as a favorable envi- 
ronment for uranium deposits, although no favorable areas were 
identified. The Conway Granite contains up to 37 ppM UsQOg in 
deuterically altered miarolitic zones and up to 28 ppM UsOs in the 
unaltered portions. The granite apparently has not been significant- 
ly differentiated relative to uranium. Nonetheless, concentrations of 
UsOs up to about 100 ppM were found at one locality in a biotite- 
rich zone and at another along a quartz-epidote vein. The vein is 
similar to veins associated with the miarolitic zones of deuteric al- 
teration. 


49294 (PGJ/F—030-82) National Uranium Resource 
Evaluation. Thermopolis Quadrangle, Wyoming. Hesse, K.K. 
(Bendix Field Engineering Corp., Grand Junction, CO 
(USA)). Jun 1982. Contract AC13-76GJ01664. 56p. D. 
Order Number DE82017078. 

Portions of document are illegible. 

The Thermopolis Quadrangle of Wyoming was evaluated to 
define areas favorable for the occurrence of uranium deposits. Sur- 
face geologic and radiometric surveys were done in selected envi- 
ronments within the quadrangle. Geophysical logs, where available, 
were used to evaluate the subsurface. Uranium occurrences report- 
ed from the literature were investigated. Aerial radiometric data 
were analyzed, and followup studies of anomalies were field 
checked. As a result of the investigations, the upper facies of the 
Eocene Wind River Formation is considered favorable for sand- 
stone uranium deposits, and the Precambrian rocks near Copper 
Mountain are thought favorable for authigenic deposits. Unfavor- 
able geologic environments include all Tertiary rocks, except part 
of the Wind River Formation; Mesozoic and Paleozoic rocks, and 
Precambrian rocks excluding the Copper Mountain area, are also 
unfavorable. Wilderness and roadless areas, other than parts of the 
Stratified Primitive and Fitzpatrick Wilderness Areas, were not 
evaluated. 
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49295 (PGJ/F—037-82) National Uranium Resource 
Evaluation, Reno Quadrangle: Nevada and California. 
Hurley, B.W.; Johnson, C.L.; Cupp, G.M.; Mayerson, D.L.; 
Dodd, P.A.; Berg, J.C. (Bendix Field Engineering Corp., 
Grand Junction, CO (USA). Grand Junction Operations). 
Jul 1982. Contract AC13-76GJ01664. 196p. NTIS PC E08/ 
MF $5.00. Order Number DE82017580. 

Includes 12 sheets of 24x reduction microfiche. 

The Reno Quadrangle, Nevada and California, was evaluat- 
ed using National Uranium Resource Evaluation criteria to identify 
and delineate areas favorable for the occurrence of uranium depos- 
its. Investigations included reconnaissance and detailed surface geo- 
logic and radiometric studies, geochemical sampling and evaluation, 
analysis and ground-truth followup of aerial radiometric data, and 
subsurface data evaluation. The results of these investigations indi- 
cate environments favorable for Wyoming roll-type sandstone ura- 
nium deposits in the middle Tertiary basins of the Red Rock, Win- 
nemucca, Warm Springs, Hungry, and Spanish Springs Valleys. En- 
vironments favorable for authigenic deposits are present in the por- 
phyritic quartz monzonite of the Singatse Range. The Petersen, 
Seven Lakes, Dogskin, Virginia, and Pah Rah Mountains area and 
the southern Nightingale Mountains are favorable for hydroallo- 
genic uranium deposits. Environments considered unfavorable for 
uranium deposits include intermediate to mafic volcanic and meta- 
volcanic rocks, metasedimentary and lacustrine sedimentary rocks, 
and those felsic volcanic and plutonic rocks located outside favora- 
ble areas. Subsurface environments in the Carson, Cold Springs, 
Dixie, and Lemmon Valleys and the Winnemucca Dry Lake and 
hot-spring environments are unevaluated because of lack of surface 
and subsurface data. 


49296 (PGJ/F—038-82) National Uranium Resource 
Evaluation, Trona Quadrangle, California. Bushnell, M.M.; 
Morton, P.K. (Bendix Field Engineering Corp., Grand 
Junction, CO (USA). Grand Junction Operations; California 
State Dept. of Conservation, Sacramento (USA). Div. of 
Mines and Geology ). Jul 1982. Contract AC13-76GJ01664. 
100p. NTIS PC E04/MF AO1. Order Number DE82016289. 

Includes 3 sheets of 24x reduction microfiche. Portions of 
document are illegible. 

The Trona 2° Quadrangle, in southeastern California, was 
evaluated according to criteria of developed for the National Ura- 
nium Resource Evaluation Program to identify areas favorable for 
the occurrence of uranium deposits. General reconnaissance and 
sampling were conducted in all accessible areas of the quadrangle. 
Detailed surface investigations were conducted in potentially favor- 
able environments. Subsurface data were limited to the available re- 
sults of previous drilling. The results of these studies indicate that 
granitic rock in the Castle Butte and Boron 15’ quadrangles is fa- 
vorable for authigenic uranium deposits; vein-type and stratabound 
deposits within tuffaceous sandstones of the Tropico Group in the 
same area are favorable; Barstow Formation sandstones and shales 
are favorable in carbonaceous shale and in peneconcordant sand- 
stone in the south-central part of the quadrangle; and sediments of 
the Lake Tecopa Beds in the northeast of the quadrangle are favor- 
able for hydroallogenic deposits. Environments unfavorable for ura- 
nium deposits are in Precambrian and Paleozoic metasedimentary 
and metavolcanic rocks, except those in unevaluated areas; in plu- 
tonic and volcanic rocks of Mesozoic Age, except the favorable 
granite in the Castle Butte and Boron quadrangles; in Tertiary sedi- 
mentary and volcanic rocks, except those favorable in the Tropico 
Group and Barstow Formation; and in Quaternary volcanic rocks 
and sediments, except the favorable deposits at Lake Tecopa and 
the unevaluated alluvium. Two inaccessible areas and the alluvium 
are unevaluated. 


49297 (PGJ/F—046-82) National Uranium Resource 
Evaluation: Elko Quadrangle, Nevada and Utah. Percival, 
T.J.; Bright, J.H. (Bendix Field Engineering Corp., Grand 
Junction, CO (USA). Grand Junction Operations; Uranium 
Services Co., Reno, NV (USA)). Jul 1982. Contract AC13- 
76GJ01664. 148p. NTIS PC E06/MF AO1. Order Number 
DE82018203. 

Includes 2 sheets of 24x reduction microfiche. Portions of 
document are illegible. 
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The Elko Quadrangle (1° x 2°), Nevada and Utah, was eval- 
uated to identify and delineate geologic environments favorable for 
the occurrence of uranium deposits. Geologic reconnaissance, radi- 
ometric surveys, and geochemical sampling programs were carried 
out in all identified environments in the quadrangle. Known and 
newly identified uranium occurrences were evaluated. All geologic 
environments, both favorable and unfavorable for the occurrence of 
uranium, were evaluated and compared to analogous environments 
known to contain uranium deposits. This study concludes that tuffs 
and sediments of the Humboldt Formation are favorable for initial- 
magmatic and sandstone uranium occurrences. Contact metasomatic 
and allogenic environments developed within the Park City limes- 
tones adjacent to the Delcer Buttes quartz monzonite are also fa- 
vorable for uranium concentration. With the exception of uneva- 
luated basins adjacent to possible igneous source rocks, all other 
identified geologic environments are considered unfavorable for 
uranium deposits. 


49298 (PGJ/F—065-82) National Uranium Resource 
Evaluation, Elk City Quadrangle: Idaho and Montana. Lein- 
art, P.M.; Salisbury, W.G. (Bendix Field Engineering Corp., 
Grand Junction, CO (USA). Grand Junction Operations; 
Salisbury and Dietz, Inc., Spokane, WA (USA)). Jul 1982. 
Contract AC13-76GJ01664. 85p. NTIS PC E05/MF AOl. 
Order Number DE82018510. 

Includes 3 sheets of 24x reduction microfiche. Portions of 
document are illegible. 

The Elk City Quadrangle was evaluated to identify and de- 
lineate geologic environments favorable for the occurrence of ura- 
nium deposits. General surface reconnaissance, low-level aerial ra- 
diometric traverses, and geochemical sampling were conducted for 
all geologic environments within the quadrangle. Determinations of 
favorability and deposit classification were based on similarity to 
known uranium deposits. Each environment was categorized as fa- 
vorable, unfavorable, or unevaluated based on recognition criteria 
established for the National Uranium Resource Evaluation. The 
Tertiary Challis Formation was determined to be favorable for the 
occurrence of volcanogenic uranium deposits. All other geologic 
environments were determined to be unfavorable, although several 
areas may warrant further examination. 


49299 (PGJ/F—068-82) National Uranium Resource 
Evaluation: Socorro Quadrangle, New Mexico. Pierson, C.T.; 
Wenrich, K.J.; Hannigan, B.J.; Machette, M.N. (Bendix 
Field Engineering Corp., Grand Junction, CO (USA). 
Grand Junction Operations; Geological Survey, Golden, 
CO (USA)). Jul 1982. Contract AC13-76GJ01664. 115p. 
NTIS PC E06/MF $4.80. Order Number DE82018204. 

Includes 9 sheets of 24x reduction microfiche. Portions of 
document are illegible. 

The uranium resources of the Socorro 1° x 2° quadrangle, 
New Mexico, were evaluated to a depth of 1500 m using surface 
and subsurface information where available. Uranium occurrences 
reported in the literature were located, described, and sampled. 
Geochemical data from rock, stream-sediment, and water samples 
as well as radiometric data from aerial, ground, and drill-hole sur- 
veys were used in the evaluation. Sulfate concentrations in ground 
water have a highly significant correlation with uranium in the 
quadrangle, and may be used as a pathfinder for uranium. Interpre- 
tation of the results of this investigation suggests that the following 
environments are favorable for uranium deposits containing at least 
100 tons of uranium present in a mineable configuration in rock 
having an average grade of not less than 100 ppM UsOs: (1) epigen- 
etic deposits in sandstones of the Baca Formation and uppermost 
part of the underlying Crevasse Canyon Formation; (2) epigenetic 
deposits in the Todilto Limestone and in sandstone of the upper- 
most part of the underlying Entrada Sandstone; and (3) vein-type 
deposits in the sedimentary rocks in the Popotosa Formation, San 
Andres Limestone, and Madera Group. The area around the Jeter 
mine, along the fault contact between the Popotosa Formation and 
the Precambrian, appears from uranium and sulfate anomalies in the 
hydrogeochemical and stream-sediment surveys to have the greatest 
potential for undiscovered vein-type uranium deposits. 
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49300 (PGJ/F—071-82) National Uranium Resource 
Evaluation: Eau Claire Quadrangle, Wisconsin and Minneso- 
ta. Delaney, H.J.; Fitzsimonds, M.R.; Bogart, L.E.; Silling, 
R.M.; Readdy, L.A. (Bendix Field Engineering Corp., 
Grand Junction, CO (USA). Grand Junction Operations; 
Golder Associates, Inc., Kirkland, WA (USA)). Aug 1982. 
Contract AC13-76GJ01664. 169p. NTIS PC E06/MF AOI. 
Order Number DE82019837. 

Includes 1 sheet of 24x reduction microfiche. Portions of 
document are illegible. 

The Eau Claire Quadrangle, Wisconsin and Minnesota, was 
evaluated to a depth of 1500 m to identify and delineate areas fa- 
vorable for the occurrence of uranium deposits. The one uranium 
occurrence reported in the literature was located, described, and 
sampled. General geologic surface reconnaissance, ground radio- 
metric measurements, and geochemical sampling were carried out 
in all geologic environments within the quadrangle. Aerial radio- 
metric and hydrogeochemical and stream-sediment reconnaissance 
(HSSR) data were analyzed, and followup studies of anomalies 
were conducted. Potential environments were evaluated in the sub- 
surface using descriptive logs of well sample cuttings. The results 
of this investigation suggested that there were no environments in 
Eau Claire Quadrangle that are definitely favorable for the occur- 
rence of uranium deposits. Ten geologic environments have been 
identified as unfavorable. In the northeastern corner of the quadran- 
gle, shear and fault zones were characterized by mylonite cut Pre- 
cambrian units. Detailed evaluation of these areas was precluded 
because of glacial cover and because of the lack of subsurface data 
defining the character of these structures at depth. They exhibited 
numerous favorable characteristics but required further subsurface 
evaluation to adequately determine their favorability. 


49301 (PGJ/F—073-82) National Uranium Resource 
Evaluation: Crystal City Quadrangle, Texas. Greimel, T.C. 
(Bendix Field Engineering Corp., Grand Junction, CO 
(USA). Grand Junction Operations). Aug 1982. Contract 
AC13-76GJ01664. 360p. NTIS PC E12/MF $4.20. Order 
Number DE82019838. 

Includes 4 sheets of 24x reduction microfiche. Portions of 
document are illegible. 

The uranium resources of the Crystal City Quadrangle, 
Texas, were evaluated to a depth of 1500 m using surface and sub- 
surface geologic information. Uranium occurrences reported in the 
literature, in reports of the US Atomic Energy Commission and the 
US Geological Survey Computerized Resources Information Bank, 
were located, described, and sampled. Geochemical anomalies in- 
terpreted from hydrogeochemical and stream-sediment reconnais- 
sance were also investigated and sampled in detail. Areas of urani- 
um favorability in the subsurface were located through interpreta- 
tion of lithofacies patterns and structure derived from electric-log 
data. Gamma-ray well logs and results of geochemical sample anal- 
yses were used as supportive data in locating these areas. Fifteen 
surface and subsurface favorable areas were delineated in the quad- 
rangle. Eight are in fluvial and genetically associated facies of the 
Pliocene Goliad Sandstone, Miocene Oakville Sandstone, Miocene 
Catahoula Tuff, and Oligocene Frio Clay. One area encompasses 
strand plain-barrier bar, fluvial-deltaic, and lagoonal-margin facies 
of the Eocene Jackson Group. Two areas are in strand plain-barrier 
bar and probable fluvial facies of the Eocene Yegua Formation. 
Four areas are in fluvial-deltaic, barrier-bar, and lagoonal-margin 
facies of the Eocene Queen City Formation and stratigraphically 
equivalent units. Seventeen geologic units are considered unfavor- 
able, and seven are unevaluated due to lack of data. 


49302 (PGJ/F—114(82)) National uranium resource eval- 
uation, Charlottesville quadrangle, Virginia and West Virgin- 
ia. Baillieul, T.A.; Daddazio, P.L. (Bendix Field Engineer- 
ing Corp., Grand Junction, CO (USA)). Apr 1982. Contract 
AC13-76GJ01664. 145p. NTIS, PC A0O7/MF AOl. Order 
Number DE82014202. 

Portions of document are illegible. 

The Charlottesville 1° x 2° quadrangle, Virginia and West 
Virginia, was evaluated to identify environments and delineate 
areas favorable for the occurrence of uranium deposits. This was 
done using criteria developed for the National Uranium Resource 
Evaluation. General surface reconnaissance and geochemical sam- 
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pling were carried out in all geologic environments within the 
quadrangle. Aerial radiometric and hydrogeochemical and stream- 
sediment reconnaissance surveys were performed. Limited core 
drilling was carried out at one site to aid the evaluation. The results 
of this investigation indicate environments favorable for vein-type 
deposits in metamorphic rocks within highly sheared portions of 
the Precambrian Lovingston Formation. Cambrian metasediments 
along the margins of the Green Springs and Ellisville intrusives in 
the southeastern part of the area are favorable for allogenic urani- 
um deposits. All other rock units examined are considered unfavor- 
able for uranium deposits. 


49303 (PGJ/F—115(82)) National uranium resource eval- 
uation, Cheyenne Quadrangle, Wyoming, Colorado, and Ne- 
braska. Griffin, J.R.; Warner, A.J. Jr. (Bendix Field Engi- 
neering Corp., Grand Junction, CO (USA)). Apr 1982. Con- 
tract AC13-76GJ01664. 153p. NTIS, PC A08/MF AOI. 
Order Number DE82014204. 

Portions of document are illegible. 

The Cheyenne Quadrangle, Wyoming, Colorado, and Ne- 
braska, was evaluated for uranium favorability using National Ura- 
nium Resource Evaluation criteria. Examinations of surface expo- 
sures of known uranium occurrences, reconnaissance geochemical 
sampling, water sampling, and ground radiometric surveys were 
conducted. Anomalous areas recognized from airborne radiometric 
surveys were ground checked. Electric and gamma logs were used 
to determine subsurface structure, stratigraphy, lithology, and areas 
of anomalous radioactivity. Five areas were found favorable for 
uranium deposits in sandstone. The Lance Formation and Fox Hills 
Sandstone are favorable in the Goshen Hole, Pine Bluffs, and west- 
ern Denver Basin. The Cloverly Formation is favorable in the 
southern Laramie Basin, and the Cloverly, Sundance, and Jelm are 
favorable in the northwest corner of the quadrangle. Precambrian 
granitic and metamorphic rocks of the Laramie and eastern Medi- 
cine Bow Ranges are unfavorable, as are Paleozoic formations, 
most Mesozoic units, and Tertiary post-Lance formations of the 
Denver and Laramie Basins. An area in the northern part of the 
Laramie Range was not evaluated. 


49304 (SGU—19) Uranium-enriched granites in Sweden. 
Wilson, M.R.; Aakerblom, G. (Sveriges Geologiska Under- 
soekning, Stockholm). 1980. 30p. NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE82701050. 

Granites with uranium contents higher than normal occur in 
a variety of geological settings in the Swedish Precambrian, and 
represent a variety of granite types and ages. They may have been 
generated by the anatexis of continental crust or processes occur- 
ring at a much greater depth. They commonly show enrichment in 
F, Sn, W and/or Mo. Only in one case is an important uranium 
mineralization thought to be directly related to a uranium-enriched 
granite, while the majority of epigenetic uranium mineralizations 
with economic potential are related to hydrothermal processes in 
areas where the bedrock is regionally uranium-enhanced. 


49305 Prospecting and exploration of the Key Lake ura- 
nium deposits, Saskatchewan, Canada. Tan, B.H. Berlin, 
German F.R.; Technische Univ., Fachbareich Bargbau und 
Geowissenschaften (12 Feb 1980). 112p. (In German). 

Thesis. 

The research activities which led to the detection of the Key 
Lake deposit and their model character for uranium prospecting in 
this area are discussed. The genesis of the ores and the surrounding 
rocks are described, and the possible genesis of the deposit is dis- 
cussed on the basis of the present state of knowledge. 


49306 (DEMO—80/2G-E(Ed.5)) Bibliography on urani- 
um and radioactive minerals and rocks in Greece, and on geo- 
logical applications of nuclear science methods in the country. 
Stavropodis, J.D. (Democritus Nuclear Research Center, 
Athens (Greece)). 1980. 24p. (In Greek, English). NTIS 
(US Sales Only), PC A02/MF AOI; Also available from Li- 
brary, Democritus NRC. Order Number DE82701048. 

The Sth ed. of the bibliography arranged alphabetically by 
first author covers the period up to October 1980 and contains 144 
references compiled mainly from the Greek literature. 
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49307 Potential health effects of radioactive emissions 
from active surface and underground uranium mines. Blan- 
chard, R.L.; Fowler, T.W.; Horton, T.R.; Smith, J.M. Nu- 
clear Safety; 23: No. 4, 439-450(Jul 1982). 

As instructed by the US Congress in Section 114(c) of the 
Uranium Mill Tailings Radiation Control Act of 1978, the Environ- 
mental Protection Agency (EPA) conducted a study to identify the 
location and potential health and environmental hazards of uranium 
mine wastes. This article summarizes the portion of the EPA study 
that addresses radioactive effluents associated with active surface 
and underground mines - 63 surface and 256 underground mines in 
seven states. Sources and amounts of pollutants released to the en- 
vironment are estimated using model mines as a basis for the com- 
putations. Potential pathways of human exposure are selected from 
those which exist in the mining regions of the western United 
States. Health effect risks from each of the pathways are evaluated 
for a maximum-exposed individual living near the mine, the popula- 
tion within 80 km of the mine, and the average-exposed individual 
within the regional population. The greatest radiological health 
impact from active uranium mines is from ?”?Rn emissions. 


0504 Feed Processing 


REFER ALSO TO CITATION(S) 49407 


49308 (EUR—7324) Recovery of uranium from phosphat- 
ic sources in relation to the E.E.C. Derry, R. (Commission 
of the European Communities, Brussels (Belgium). Director- 
ate General for Research, Science and Education). 1981. 
102p. NTIS (US Sales Only), PC A06/MF AOl. Order 
Number DE82701043. 

The recovery of uranium from phosphatic sources is re- 
viewed in the context of the EEC. The potential and technology 
available for recovery from fertilizer products, furnace slag, benefi- 
ciated slimes, lached zone materials, leach residues and indigeneous 
phosphates is briefly assessed but the main emphasis is on the tech- 
nology available for recovery from 30 per cent P2O; phosphoric 
acid produced from imported phosphate rock concentrate. In par- 
ticular various solvent extraction processes now being used com- 
mercially at large scale phosphoric acid plants, mainly in North 
America, are discussed in detail together with research and devel- 
opment on solvent extraction and various other possible recovery 
processes. The available techniques are compared and a discussion 
of the economic aspects is given. 


49309 (IS-M—392) Partial equilibrium model based on 
the kinetics of dissolution and equilibrium in solution. Allen, 
C.C.; Bautista, R.G. (Ames Lab., IA (USA)). 1982. Contract 
W-7405-ENG-82. 42p. (CONF-820728—1). NTIS, PC A03/ 
MF AO1. Order Number DE82019121. 

From NATO Advanced Research Institute conference on 
hydrmetallurgical processing; Cambridge, UK (25 Jul 1982). 

A mathematical model for determining the concentration 
changes in solution during the dissolution of a uranium dioxide- 
pyrite mixture has been developed using a Fe2(SO4)s-H2SOs, lixi- 
viant. When modeling such a leaching process, the two different 
types of reactions which must be considered are the heterogeneous 
dissolution reactions and the homogeneous solution reactions. The 
dissolution reactions occur at kinetically-limited reaction rates 
which are slow enough so that the rapid solution reactions can be 
assumed to be at continual equilibrium. This situation allows for the 
partial equilibrium approach to be utilized to model the overall 
leaching process. The modeling process determines the equilibrium 
changes for all the species present in solution for every increment 
of solid dissolution, with the relative amount of uranium dioxide to 
pyrite reacting based on the experimentally-determined rates of re- 
action. The calculation concentration changes are obtained from si- 
multaneously solving a series of linear equations arising from the 
mass action equations, a charge balance, and material balances for 
Fe(III), Fe(ID, U(VD, and total SO,?”. The Fe2(SO4)s-H2SO, solu- 
tion was found to be an effective lixiviant provided leaching condi- 
tions were adjusted for the selective leaching of uranium dioxide. 
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These conditions correspond to a solution with a low ferric:ferrous 
ratio, with the concentration of ferric ion limited by the solubility 
of Fe(OH)s. This solubility limit is increased with increasing HaSO, 
concentration. 


0505 Enrichment 


REFER ALSO TO CITATION(S) 48977, 49364, 49435, 51061 


49310 (CEA-tr—3-256-0) Recent advances in isotope sep- 
aration. Uranium enrichment and tritium separation by 
chemical exchange and plasma separation. Nakane, R. (CEA, 
75 - Paris (France)). Oct 1981. 1llp. (In French). CEN 
Saclay, Service de Documentation, 91191 Gif-sur-Yvette 
Cedex (France). 

Thesis. 

Isotope separation effect for uranium by chemical exchange 
had been found to be too small for practical applications. However, 
Japan developed recently a promising uranium enrichment process 
based on chemical exchange, which is an ion exchange reaction be- 
tween uranous ion in an anion resin bed and uranyl ion in solution. 
Development of a water-hydrogen exchange process has been ea- 
gerly anticipated as technology for large scale separation of tritium. 
This paper reviews recent studies which have resulted in the devel- 
opment of highly active hydrophobic platinum catalysts. The re- 
search concerning isotope separation in plasma has been in prog- 
ress. In this area two schemes - plasma rotation and ion cyclotron 
resonance - show the most promising results. However, one cannot 
presently be sure that these methods will lead to an economical 
large scale separation, because the physics is more complex than 
that involved in other separation techniques. 


49311 (CONF-220609—69) Dose levels and neutron reac- 
tion rates for HPRR and SHEBA. Renier, J.P.; Westfall, 
R.M.; Knight, J.R. (Oak Ridge National Lab., TN (USA)). 
1982. Contract W-7405-ENG-26. 8p. NTIS, PC A02/MF 
A011. Order Number DE82017423. 

From American Nuclear Society annual meeting; Los Ange- 
les, CA, USA (6 Jun 1982). 

The analysis shows good agreement between calculated and 
experimental values of the neutron doses at 6 meters, while the 
gamma-ray doses vary by 25%. For distances greater than 6 
meters, there are larger differences between the calculated and ex- 
perimental doses, which may be due to experimental uncertainties. 
The Henderson and ANSI-STD neutron and gamma-ray doses for 
the BARE-SHEBA, LS-HPRR and BARE-HPRR configurations 
are also displayed. At distances of 6 meters and greater, the neutron 
doses of the LS-HPRR are similar to those of BARE-SHEBA. For 
the BARE-HPRR, the neutron doses are up to a factor of 8 great- 
er. The gamma-ray doses of the LS-HPRR are smaller by as much 
as 75% of the BARE-SHEBA values. The gamma-ray doses of the 
BARE-HPRR and LS-HPRR show less variation. 


49312 (GAT—1027) Reliability study: maintenance facili- 
ties Portsmouth Gaseous Diffusion Plant. Post, B.E.; Si- 
korski, P.A.; Fankell, R.; Johnson, O.; Ferryman, D.S.; 
Miller, R.L.; Gearhart, E.C.; Rafferty, M.J. . (Goodyear 
Atomic Corp., Piketon, OH (USA)). Aug 1981. Contract 
AC05-76OR00001. 45p. NTIS, PC A03/MF AOl. Order 
Number DE82010517. 

A reliability study of the maintenance facilities at the Ports- 
mouth Gaseous Diffusion Plant has been completed. The reliability 
study team analyzed test data and made visual inspections of each 
component contributing to the overall operation of the facilities. 
The impacts of facilities and equipment failures were given consid- 
eration with regard to personnel safety, protection of government 
property, health physics, and environmental control. This study re- 
vealed that the maintenance facilities are generally in good condi- 
tion. After evaluating the physical condition and technology status 
of the major components, the study team made several basic recom- 
mendations. Implementation of the recommendations proposed in 
this report will help assure reliable maintenance of the plant 
through the year 2000. 
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49313 (INIS-mf—6937, pp vp) Hydrodynamic descrip- 
tion of the expansion of vaporized gas. Birnboim, A.; Hava- 
zelet, D. (Israel Atomic Energy Commission, Beersheba. 
Nuclear Research Center-Negev). 1980. NTIS (US Sales 
Only), PC Al4/MF AO1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


49314 (K/TS—10-435) Analysis of the effect of the flow 
field on the separative performance of a gas centrifuge. 
Wood, H.G. III; Sanders, G. (Oak Ridge Gaseous Diffusion 
Plant, TN (USA)). Jun 1981. Contract W-7405-ENG-26. 
26p. (CONF-810845—4). NTIS, PC A03/MF AOl. Order 
Number DE82017227. 

From 4. workshop on gases in strong rotation; Oxford, UK 
(24 Aug 1981). 

The countercurrent flows in a gas centrifuge are analyzed 
using sources and sinks of mass, momentum and energy to model 
the effects of the feed introduction and the tails withdrawal scoop. 
A discussion of the mathematical modeling of the gross effects of 
these phenomena is presented. Also, the connection between the 
isotope gradient equation and the countercurrent flow is briefly dis- 
cussed. Example calculations of the gas flow field and separative 
performance are given for a centrifuge with parameters suggested 
at the Third Workshop on Gases in Strong Rotation. 


49315 (UCRL—53276) Lasers in chemical processing. 
Davis, J.I. (Lawrence Livermore National Lab., CA 
(USA)). 15 Apr 1982. Contract W-7405-ENG-48. 25p. 
NTIS, PC A02/MF A0O1. Order Number DE82016134. 

The high cost of laser energy is the crucial issue in any po- 
tential laser-processing application. It is expensive relative to other 
forms of energy and to most bulk chemicals. We show those factors 
that have previously frustrated attempts to find commercially viable 
laser-induced processes for the production of materials. Having 
identified the general criteria to be satisfied by an economically 
successful laser process and shown how these imply the laser- 
system requirements, we present a status report on the uranium 
laser isotope separation (LIS) program at the Lawrence Livermore 
National Laboratory (LLNL). 


49316 (UVA-ER—756-82U) Flow in a partially filled ro- 
tating cylinder. Shadday, M.A. Jr. (Virginia Univ., Char- 
lottesville (USA). School of Engineering and Applied Sci- 
ence). May 1982. Contract AC05-820R20900. 90p. NTIS, 
PC A05/MF AO1. Order Number DE82018309. 

Thesis. Portions of document are illegible. 

Axial flow in a rapidly rotating cylinder, partially filled with 
a viscous, incompressible fluid is measured with a laser-Doppler ve- 
locimeter. The cylinder has a vertical axis of rotation, and the axial 
circulation is induced by rotating a coaxially mounted disk at the 
top endcap slightly faster than the cylinder. The experimental re- 
sults are compared with the predictions of a finite-difference model 
of the flow, and the correlation is qualitatively good. The axial cir- 
culation in the fluid layer is confined primarily to E/sup 1/3/ shear 
layers along the lateral boundaries, where E is the Ekman number. 
The radial transport in the Ekman layers is essentially unaffected 
by the presence of the free surface. It will be shown that this leads 
to axial transport in an E/sup 1/3/ boundary layer along the free 
surface. 32 figures. 


49317 (LA-tr—82-24) Procedure for producing a uranium 
compound enriched with the U235 isotope and suitable for the 
production of nuclear fuels for nuclear reactors. Niemann, 
H.J.; Erbe, W.; Gajewski, W.; Landgraf, N.; Leitner, G.; 
Sprehe, J. (Los Alamos National Lab., NM (USA)). 1982. 
Contract W-7405-ENG-36. Translation of German Patent 
3,001,981 Al, July 1981. 30p. NTIS, PC A03/MF AOl1. 
Order Number DE82016936. 

Portions of document are illegible. 

Gaseous UF, is relaxed adiabatically together with helium 
and hydrogen as reaction partners in a nozzle with in-line rapidly 
closing valve and irradiated with uv light of a precisely defined fre- 
quency. A number of laser instruments are employed for radiation, 
ignited simultaneously, but with beams irradiating the material mix- 
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ture in succession via optical delay lines. The reaction product UF; 
is precipitated with the aid of a centrifuge, the remaining materials 
are pumped away and returned to the process. 


49318 (DOE/AD/20626—T1) Project control through in- 
tegration of cost and schedule. Pfleeger, S.L. (System Devel- 
opment Corp., Oak Ridge, TN (USA)). [nd]. Contract 
AC01-79AD20626. 36p. NTIS, PC A03/MF AOl. Order 
Number DE82007711. 

The Systems Support Contractor for the Gas Centrifuge En- 
richment Plant must ensure that activities are coordinated among 
the twenty-four participants. This paper outlines how the Systems 
Support Contractor has effected project control for GCEP by im- 
posing a work breakdown structure on the entire program, allow- 
ing data on cost and schedule to be collected from each participant 
and integrated by a set of computer programs to present a global 
picture of the status and direction of GCEP. The automated system 
also allows project management to focus on particular aspects of 
the program in order to isolate groups of activities or highlight 
problems. The paper describes the functioning of this automated 
system, the applications for which it is used, and its potential for 
expansion to other areas of project control. 


0507 Fuels Production And Properties 


REFER ALSO TO CITATION(S) 50236, 50935, 50940 


49319 (AERE-TP—884) Thermodynamics of mixed oxide 
reactor fuels. Catlow, C.R.A.; Tasker, P.W. (UKAEA 
Atomic Energy Research Establishment, Harwell. Theoreti- 
cal Physics Div.). Dec 1981. 21p. NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE82702094. 

A general approach has been developed to the calculation of 
the thermodynamic properties of heavily defective phases which 
combines statistical mechanical techniques with computer simula- 
tion methods. The procedure is applied in the present paper to the 
mixed reactor fuel U/PuOsub(2-x). The results are in satisfactory 
agreement with the available experimental data. An important 
factor is the prediction of complex and unusual variations of AH 
(Oz) and AS(O2) with the degree of reduction, x - a result which 
follows from the assumption of a random distribution of Pu in the 
UO, matrix. 


49320 (JAERI—1271) Production of ThO, kernels by 
sol-gel process. Yamagishi, S.; Takahashi, Y.; Shiratori, T.; 
Shiba, K. (Japan Atomic Energy Research Inst., Tokyo). 
Jun 1981. 43p. (In Japanese). NTIS (US Sales Only), PC 
A03/MF A011. Order Number DE82702085. 

A sol-gel process for producing ThO2 microspheres has been 
studied on an laboratory scale. The process consists of the follow- 
ing steps: source ThO2 sol preparation by partially neutralizing 
Th(NOs), solution by adding NH,OH, external gelation of ThO: 
sol drops without organic polymer additive in ammoniac hexone 
and conc. NH,OH, washing, then drying and sintering. The opti- 
mum conditions for crack-free microsphere production were estab- 
lished. Especially, crack-free gelation was found to be achieved by 
using ThO: sols prepared under pH control, which is high in col- 
loid particle fraction, and by quickly solidifying surface of the sol 
drops in hexone with high ammonia concentration. In addition, 
density of sintered ThO: microspheres was found to depend on sol 
properties, washing temperature and drying conditions. 


0508 Spent Fuels Reprocessing 


REFER ALSO TO CITATION(S) 49335, 49414, 49426, 49439, 49443, 50939, 
50976, 51012 


49321 (DP-tr—24) Analysis of residues from dissolution 
of irradiated fuel. Regnaud, F.; Tcherniatine, N. (Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Plant). [nd]. Contract AC09-76SR00001. Translation 
of CEA-CONF-5558, 1980. 15p. NTIS, PC A02/MF AO1. 
Order Number DE82019154. 

Portions of document are illegible. 
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The methods described permit an interesting approach to un- 
derstanding the residues from the dissolving process. Several direc- 
tions are considered for developing this program and improving its 
results: The attack in a bomb has limited application and we pro- 
pose to experiment with attack by chlorine. Optical emission spec- 
trography is a suitable method for elements having very low con- 
centrations. X-ray fluorescence were used for the first results on 
the major elements: Mo, Pd, Rh, and Ru. As this method cannot be 
improved significantly, resort is being made to spectrophotometric 
methods for each of these elements. Their use on nonradioactive 
samples has been perfected. Particle size is an important parameter 
for plant operation. Putting an apparatus for size determination into 
operation is in progress. 


49322 (DP-tr—27) Influence of chemical and radiolytic 
changes on the interfacial tension of the Purex system. Stieg- 
litz, L.; Becker, R.; Bautz, H. (Du Pont de Nemours (E.I.) 
and Co., Aiken, SC (USA). Savannah River Plant). [nd]. 
Contract AC09-76SR00001. Translation of KfK-2873, PWA 
30/79. 46p. NTIS, PC A03/MF AOl. Order Number 
DE82019061. 

The aim of the present work was to investigate the suitabil- 
ity of the interfacial tension as a parameter for evaluating solvent 
quality. For this purpose two methods of measurement were used, 
namely the Ring method and the Stalagmometric method. The two 
methods are equivalent with respect to reproducibility of the meas- 
urements. The measurement procedures were first tested on unirra- 
diated TBP-alkane systems. The dependence of interfacial tension 
sigma on TBP concentration described in the literature was con- 
firmed. In the measurement of irradiated samples against 0.5 M 
NaoCOs in the dose range from 0 to 10 Wh/1, a decrease in interfa- 
cial tension down to values of 5 to 6 dyn/cm was observed. In con- 
trast, the interfacial tension of these samples against 3 M HNOs did 
not change to within the limits of precision of the measurement. In 
comparison to the radiolytic effects, purely chemical reactions (hy- 
drolysis of TBP, oxidation, nitration reactions) have a much smaller 
effect on the interfacial tension. Thus, neither the contact time nor 
higher temperatures have any perceptible effect on the sigma value. 
From the experimental data two conclusions can be drawn: The in- 
terfacial tension measured against 0.5 M NazCOs is a quantity 
which responds primarily to radiolytic changes in the system. It 
therefore seems to qualify for characterizing the system, particular- 
ly with regard to radiation history. Effects of interfacial tension on 
the course of the rework process are not to be expected in the ex- 
traction cycle since the sigma values against nitric acid are not es- 
sentially changed even by high radiation dose (12 Wh/1) and ex- 
treme reaction conditions. On the other hand it can occur in the 
process by the alkali wash effect, that higher radiation doses lead to 
a lowering of the interfacial tension against 0.5 M NazCOs. 


49323 (DPSPU—81-30-20) Process control measurements 
in the SRP fuel separations plants. McKibben, J.M.; Pickett, 
C.E.; Dickert, H.D. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Plant). Feb 1982. Con- 
tract AC09-76SR00001. 18p. (CONF-820202—10). NTIS, 
PC A02/MF A0O1. Order Number DE82008188. 

From AICHE 1982 national winter meeting; Orlando, FL, 
USA (28 Feb 1982). 

Portions of document are illegible. 

Programs were started to develop new in-line and at-line 
analytical techniques. Among the more promising techniques being 
investigated are: (1) an in-line instrument to analyze for percent tri- 
butyl phosphate in process solvent, (2) remote laser optrode tech- 
niques (using lazer light transmitted to and from the sample cell via 
light pipes) for a variety of possible analyses, and (3) sonic tech- 
niques for concentration analyses in two component systems. A 
subcommittee was also formed to investigate state-of-the-technol- 
ogy for process control. The final recommendation was to use a 
distributed control approach to upgrade the process control sytem. 
The system selected should be modular, easy to expand, and simple 
to change control strategies. A distributed system using micro- 
processorbased controllers would allow installation of the control 
intelligence near the process, thereby simplifying field wiring. Proc- 
ess information collected and stored in the controllers will be trans- 
mitted to operating consoles, via a data highway, for process man- 
agement and display. The overall program has a number of distinct 
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benefits. There are a number of cost savings that will be realized. 
Excellent annual return on investment - up to 110% - has been pre- 
dicted for several of the projects in this program that are already 
funded. In addition, many of the instrument modifications will im- 
prove safety performance and production throughput in the specific 
ways shown. 


49324 (IS—4795) Feasibility study (OSS). Quarterly 
report, October 1-December 31, 1981. Edelson, M.C. (Ames 
Lab., IA (USA)). Mar 1982. Contract W-7405-ENG-82. 28p. 
NTIS, PC A03/MF AO1. Order Number DE82018275. 

Portions of document are illegible. 

The purpose of the research described below is to experi- 
mentally determine the feasibility of applying ICP-AES (Inductive- 
ly Coupled Plasma-Atomic Emission Spectroscopy) techniques to 
the multi-elemental and multi-isotopic analysis of spent fuel dissolv- 
er tank solutions. 


49325 Method of removing Pu(IV) polymer from nuclear 
fuel reclaiming liquid. Arwood, P.C.; Bell, J.T.; Mailen, J.C.; 
Tallent, O.K. (to Dept. Of Energy). US Patent 4,316,776. 23 
Feb 1982. Filed date 31 Dec 1980. vp. 

PAT-APPL-221745. 

A pu(IV) polymer not extractable from a nuclear fuel re- 
claiming solution by conventional processes is electrolytically con- 
verted to Pu3+ and PuO22+ ions which are subsequently convert- 
ed to Pu4+ ions extractable by the conventional processes. 


49326 Automated monitoring of in-process plutonium con- 
centration. Rebagay, T.V.; Huff, G.A.; Hofstetter, K.J. 
(Allied-General Nuclear Services, Barnwell, SC). Analytical 
Chemistry; 54: No. 1, 8-12(1982). Contract AC09- 
78ET35900. 

An automated low-level plutonium monitor capable of meas- 
uring total and isotopic plutonium abundances in solutions is de- 
scribed. To demonstrate near real-time assay of in-process plutoni- 
um, we installed a monitor on a flowing stream of a laboratory ex- 
perimental facility. The stream was composed of uranium and plu- 
tonium in nitric acid at concentrations typical of a plant using a 
Purex flowsheet modified to permit coprocessing of spent nuclear 
fuel. The plutonium isotopic abundances were typical of those 
found in light water reactor grade fuel. The plutonium isotopic 
concentrations in the stream with the exception of 74*Pu were de- 
termined by direct A-ray spectrometry. The *4?Pu abundance was 
calculated by isotope correlation techniques. Additional data were 
obtained on coprocessed uranium-plutonium solutions denatured 
with fission products (Ru, '4*Ce/'*Pr, and %Zr/*Nb). 7°°Pu 
and *“°Pu concentrations can be determined to within 2% and 5%, 


respectively, of the concentrations determined by mass spectrom- 
etry. 


49327 Recent nickel-base alloy is vital to corrosion con- 
trol in nuclear fuel recovery. Paige, B.E. (Exxon Nuclear 
Idaho Co., Idaho Falls, ID). Chemical Processing (Chicago); 
44: No. 14, 124-125(Dec 1981). 

Government owned nuclear fuel from naval ship reactors, 
fuel element rods from Core 2 of the Shippingport, PA, pressurized 
water reactor, and from a variety of experimental reactors is proc- 
essed to recover U-235 enriched uranium. The uranium extracted 
from the dissolved fuel elements is purified, converted to uranium 
oxide, and shipped to Oak Ridge, TN, to make fresh fuel elements. 
Standard practice is to optimize the production process and then 
select materials of construction for the equipment. The procedure 
had to be reversed for the Fluorinel facility because of extremely 
corrosive conditions sometimes encountered during the process. Se- 
lection of materials and construction of the equipment are critical 
because even the slightest leakage of the fluids cannot be tolerated, 
and repairs to highly radioactive equipment are very difficult. 
There are several dissolution systems, each designed to process a 
different type of fuel element, prior to the recovery of the uranium 
in the extraction process. Preliminary experiments indicated that 
nickel-base alloys were the only reasonable possibilities for con- 
struction of the dissolver, complexer tanks, off-gas condenser and 
associated piping. Alloy C-4 exhibits excellent resistance to many 
corrosives including mineral and organic acids, solvents, and to 
chlorine and its salts that cause stress corrosion cracking. Alloy C-4 
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was selected as the best available material but the corrosion rates 
were still higher than might be accepted in the chemical processing 
industry. It was therefore necessary to determine the influence of 
concentration and other process variables on corrosion rate, and 
then to modify the dissolution and complexing process to minimize 
the corrosion problem. 


49328 Potential safety-related incidents in nuclear fuel- 
reprocessing plants. Perkins, W.C.; Durant, W.S. (Savannah 
River Lab., Aiken, SC). Nuclear Safety; 22: No. 4, 477- 
483(Jul 1981). 

This article presents a compilation of potential initiating 
events in nuclear fuel reprocessing plants for which safety features 
should be provided to reduce the risk to operating personnel or to 
the general public. Both general incidents and incidents specific to 
the key operations in reprocessing are included to aid plant design 
and preliminary hazards analysis. 


0509 Transport And Storage 


REFER ALSO TO CITATION(S) 49339, 49425, 49431, 50893, 51076 


49329 (DOE/SR/01008—05) Analysis by simulation of 
the disposition of nuclear-fuel waste. Turek, J.L. (Virginia 
Polytechnic Inst. and State Univ., Blacksburg (USA)). Sep 
1980. Contract AC09-77SR01008. 178p. NTIS (US Sales 
Only)09/MF A01. Order Number DE82011531. 

Thesis. Portions of document are illegible. 

To achieve the non-proliferation objectives of the United 
States, the reprocessing of spent nuclear fuel was discontinued in 
1977. Since current at-reactor storage capacity is based upon a nu- 
clear fuel cycle which includes reprocessing, this halt in reprocess- 
ing is causing large quantities of non-storable spent fuel. Permanent 
nuclear waste storage repositories will not be available until the end 
of the century. Present Department of Energy policy calls for suffi- 
cient interim Away-From-Reactor (AFR) Storage capacity to 
insure that no commercial reactor has to shutdown due to inad- 
equate storage space for discharged spent fuel. A descriptive simu- 
lation model is developed which includes all aspects of nuclear 
waste disposition. The model is comprised of two systems, the 
second system orchestrated by GASP IV. A spent fuel generation 
prediction module is interfaced with the AFR Program Manage- 
ment Information System and a repository scheduling information 
module. The user is permitted a wide range of options with which 
to tailor the simulation to any desired storage scenario. The model 
projects storage requirements through the year 2020. The outputs 
are evaluations of the impact that alternative decision policies and 
milestone date changes have on the demand for, the availability of, 
and the utilization of spent fuel storage capacities. Both graphs and 
detailed listings are available. These outputs give a comprehensive 
view of the particular scenario under observation, including the 
tracking, by year, of each discharge from every reactor. Included 
within the work is a review of the status of spent fuel disposition 
based on input data accurate as of August 1980. 


49330 (PNL—3530) Reference analysis on the use of en- 
gineered barriers for isolation of spent nuclear fuel in granite 
and basalt. Cloninger, M.O.; Cole, C.R. (Pacific Northwest 
Lab., Richland, WA (USA)). Aug 1981. Contract AC06- 
76RLO01830. 139p. NTIS, PC A07/MF AOl1. Order Number 
DE82019789. 

This report evaluates the effectiveness of engineered barriers 
in delaying or reducing the rate of release of radionuclides from 
spent fuel in geologic respositories in granite and basalt. It was as- 
sumed that the major exposure pathway from the respository to 
humans would be the ground-water system overlying or underlying 
a site. Hence, this report focuses on ground-water pathways. A 
geosphere transport model, GETOUT, and the biosphere trans- 
port/dose models, ALLDOS and PABLM, were integrated and 
used to calculate the potential radiological dose that might be re- 
ceived by humans at various times after repository closure. 
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49331 (SAND—81-2101C) TRUPACT transuranic waste 
transportation system. Lamoreaux, G.H.; Sutherland, S.H.; 
Romesberg, L.E.; Eakes, R.G. (Sandia National Labs., Al- 
buquerque, NM (USA)). 1981. Contract AC04-76DP00789. 
12p. (CONF-820303—10). NTIS, PC A02/MF AO1. Order 
Number DE82011570. 

From Waste management conference; Tucson, AZ, USA (8 
Mar 1982). 

The Transportation Technology Center at Sandia National 
Laboratories is responsible for the development of new generation 
transportation systems to be utilized in the management of defense 
related CH-TRU waste. The development program places particu- 
lar emphasis on the compatibility of transportation hardware with 
both waste generating and receiving facilities. An initial design con- 
cept has been completed and scale models are being fabricated and 
tested. Concurrent structural analysis, thermal analysis, and material 
test programs are being conducted to support the design effort. 
This paper presents a summary of the activities involved in the de- 
velopment program and a brief overview of the progress to date. 


49332 (SAND—81-2147C) Safety assessment of spent 
fuel transportation through urban regions. Sandoval, R.P.; 
Newton, G.J. (Sandia National Labs., Albuquerque, NM 
(USA); Lovelace Foundation for Medical Education and 
Research, Albuquerque, NM (USA). Inhalation Toxicology 
Research Inst.). 1982. Contract AC04-76DP00789. 1I1p. 
(CONF-820303—9). NTIS, PC A02/MF AOl. Order 
Number DE82011030. 

From Waste management conference; Tucson, AZ, USA (8 
Mar 1982). 

Portions of document are illegible. 

A full scale test subjecting a 25.45 metric ton stainless steel/ 
lead cask containing surrogate spent fuel to a reference high explo- 
sive device was performed to provide data for developing im- 
proved estimates of the radiological consequences resulting from 
the sabotage of spent fuel transports in urban regions. A total UO2 
fuel mass of 5.460 kg was removed from the 201.053 kg UO: fuel 
assembly as a result of the test. A total respirable UO2 aerosol mass 
of 2.94 g was released from the cask as a result of the explosive 
attack. A total of 540 g of UOz particles were deposited on the 
chamber surfaces. Less than 5 mg of the surface deposited UO: par- 
ticles were smaller than 10 m aerodynamic diameter. These results 
are in good agreement with the time-integrated aluminum planchet 
samples which showed trace amounts of mechanical fractured ura- 
nium particles deposited on the chamber surfaces. Analyses of the 
time-resolving RPS indicated that no uranium particles and/or 
vapor were explosively deposited on the chamber surfaces. The re- 
sults of this full-scale test indicate that approximately 6 x 10-*% of 
the total solid heavy metal inventory (0.5 t) could be released as a 
respirable radioactive aerosol as a result of an explosive attack on a 
single-PWR fuel assembly truck cask. The expected health conse- 
quences were calculated using the derived release fraction of 6 x 
10-*% as the primary input to the consequence reactor safety 
model called CRAC. The release conditions such as population dis- 
tribution and weather conditions were assumed to be equivalent to 
those of the Manhattan borough of New York City. The results of 
this consequence analysis indicate that one peak latent cancer fatali- 
ty and no early fatalities or early morbidities could occur as a result 
of a radioactive release from a single PWR spent fuel truck cask in 
downtown New York City. 


49333 (SAND—82-0510C) Review of the status of trans- 
portation activities in various waste management systems. 
Allen, G.C. Jr.; Pope, R.B. (Sandia National Labs., Albu- 
querque, NM (USA)). 1982. Contract AC04-76DP00789. 
23p. (CONF-820303—7). NTIS, PC A02/MF AOl1. Order 
Number DE82011469. 

From Waste management conference; Tucson, AZ, USA (8 
Mar 1982). 

Portions of document are illegible. 

Since the early 1970's, DOE and its predecessor agencies 
have recognized the importance of the safe transportation of radio- 
active materials. Initially, this interest took the form of a series of 
isolated programs, each directed at providing a solution to a specif- 
ic transportation problem. By the mid 1970's this approach became 
inadequate to address the growing complexities of the problem, and 
in late FY 78 the Transportation Technology Center (TTC) was es- 
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tablished together with a coherent program in the transportation of 
radioactive materials with the Albuquerque Operations Office as 
the lead DOE field office and Sandia National Laboratories (SNL) 
as the lead contractor. This paper reviews the current status of 
transportation activities being conducted by the TTC in support of 
DOE waste management programs. These activities are focused on 
the following radioactive wastes and spent fuels: (1) defense wastes 
(contract-handled transuranic wastes, special-handled transuranic 
wastes, processed transuranic wastes, high level wastes); (2) com- 
mercial wastes (terminal isolation wastes, West Valley wastes, 
Three Mile Island wastes, low-level wastes, remedial action 
wastes); (3) spent fuels (LWR spent fuel, breeder reactor spent fuel, 
research reactor spent fuel); (4) miscellaneous DOE materials 
(beneficial-use materials, radioactive sodium waste). 


49334 (SAND—82-1263C) Relative costs of transporting 
low-level waste according to four postulated regional-manage- 
ment cases. Wilmot, E.L.; Shirley, C.G. (Sandia National 
Labs., Albuquerque, NM (USA)). 1982. Contract AC04- 
76DP00789. 6p. (TTC—0319; CONF-820919—1). NTIS, PC 
A02/MF AO1. Order Number DE82017019. 

From ANS workshop on LLW packaging and shipping; San 
Diego, CA, USA (12 Sep 1982). 

Results presented in this paper show that almost any com- 
pact binding states into cooperating regions for disposal of LLW 
will reduce nationwide transportation costs markedly. As a corol- 
lary, the reduction of costs may reflect a two- to four-fold reduc- 
tion of transportation distances with consequent reduction of risk to 
the public since risk generally decreases directly as transport dis- 
tances decrease. 


0520 Waste Management 


REFER ALSO TO CITATION(S) 49330, 49334, 49407, 49411, 49412, 49413, 
49415, 49416, 49418, 49419, 49420, 49422, 49422, 49424, 49425, 49428, 49444, 
49444, 50192, 50347, 50888, 50939, 51487, 51517, 51531, 51561, 51724, 51874, 
51891, 51900, 51901, 51904 


49335 (AD-A—106573/9) Is spent fuel or waste from re- 
processed spent fuel simpler to dispose of. (General Account- 
ing Office, Washington, DC (USA). Energy and Minerals 
Div.). 12 Jun 1981. 67p. NTIS, PC A04/MF AO1. 

Currently, the Department of Energy plans to permanently 
dispose of spent fuel without reprocessing, but some experts believe 
that this will waste a valuable source of uranium and plutonium and 
pose special waste isolation problems. Until the Congress makes a 
decision on the future of nuclear power, DOE has no option but to 
plan for any eventuality--including the potential geological disposal 
of spent fuel. This report concludes that spent fuel; is more difficult 
to isolate from the biosphere than high-level waste reprocessed 
from spent fuel and discusses the status of DOE's efforts to provide 
a manmade barrier system which, when placed around the waste in 
a repository, will contain the radioactivity for at least the first 1,000 
years. 


49336 (AEEW-R—1461) Factors affecting the leachabi- 
lity of caesium and strontium from cemented simulant-evapo- 
rator wastes. Lee, D.J.; Brown, D.J. (UKAEA Atomic 
Energy Establishment, Winfrith. Technology Div.). Aug 
1981. 60p. Atomic Energy Establishment, Winfrith Secretar- 
iat, Winfrith, England. 

Leach rates of stable cesium and strontium from a range of 
simulated evaporator waste/cement formulations have been deter- 
mined as part of Winfrith’s DOE funded Radwaste Cementation 
Program. Factors which are important in plant operation have been 
assessed for their effect on leach rates. Increasing the curing time 
and lowering the water/cement ratio has been shown to reduce 
leach rates by factors of up to four. Formulations which incorpo- 
rate additives such as clays and supplementary cementitious materi- 
als have been shown to reduce cesium leach rates by up to three 
orders of magnitude. Coating the surface of the waste form with a 
layer of neat cement grout reduces cesium leach rates by up to four 
orders of magnitude. The effects of the permeability of the matrix 
and its cesium adsorption capacity on the cesium leach rates have 
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been analyzed qualitatively using some of the composite leaching 
models which have been proposed to quantify the leaching process. 


49337 (ANL—81-34) Application of neutron-activation 
analysis to the determination of leach rates of simulated nu- 
clear-waste forms. Bates, J.K.; Jardine, L.J.; Flynn, K.F.; 
Steindler, M.J. (Argonne National Lab., IL (USA)). Feb 
1982. Contract W-31-109-ENG-38. 50p. NTIS, PC A03/MF 
AO01. Order Number DE82008709. 

Portions of document are illegible. 

The application of neutron activation analysis to the determi- 
nation of element release from simulated nuclear waste forms 
during leaching is described for several different glasses. Potential 
neutron irradiation effects are discussed, and it is shown, by a series 
of leach tests on activated and nonactivated glass samples, that neu- 
tron irradiation has no discernible effect on the release of silicon 
and cesium during leaching. The radioisotopes best suited for analy- 
sis with this method and their associated detection limits are identi- 
fied, and the method's applicability to waste forms other than glass 
is discussed. 


49338 (CONF-820418—13) Metal-smelting facility. Kel- 
logg, D.R.; Mack, J.E.; Thompson, W.T.; Williams, L.C. 
(Oak Ridge Gaseous Diffusion Plant, TN (USA); Oak 
Ridge National Lab., TN (USA)). 1982. Contract W-7405- 
ENG-26. 1llp. NTIS, PC A02/MF A0Ol. Order Number 
DE82013539. 

From UCC-ND and GAT environmental protection semi- 
nar; Gatlinburg, TN, USA (5 Apr 1982). 

Currently there are 90,000 tons of contaminated ferrous and 
nonferrous scrap metal stored in aboveground scrap yards at the 
Department of Energy's Uranium Enrichment Facilities in Tennes- 
see, Kentucky, and Ohio. This scrap is primarily contaminated with 
100 to 500 ppM uranium at an average enrichment of 1 to 1.5% 
235. A study was performed that evaluated smelting of the 
ORGDP metal in a reference facility located at Oak Ridge. The 
study defined the process systems and baseline requirements, evalu- 
ated alternatives to smelting, and provided capital and operating 
costs for the reference facility. A review of the results and recom- 
mendations of this study are presented. 


49339 (CONF-8110162—1) Nuclear waste/nuclear power: 
their futures are linked. Skoblar, L.T. (Atomic Industrial 
Forum, Inc., Washington, DC (USA)). 1981. 13p. NTIS, PC 
A02/MF A0O1. Order Number DE82902176. 

From 52. annual executive conference; Palm Springs, CA, 
USA (19 Oct 1981). 

Portions of this report are illegible. 

This paper briefly reviews current aspects of radioactive 
waste disposal techniques and transportation. Addressed are high- 
level and low-level radioactive wastes, interim spent fuel storage 
and transportation. The waste options being explored by DOE are 
listed. Problems of public acceptance will be more difficult to over- 
come than technical problems. (DMC) 


49340 (DOE/DP—0011-Vol.2) Commingled uranium-tail- 
ings study. Volume II. Technical report. (Bendix Field Engi- 
neering Corp., Grand Junction, CO (USA); Department of 
Energy, Grand Junction, CO (USA). Grand Junction 
Office). 30 Jun 1982. Contract AC13-76GJ01664. 277p. 
NTIS, PC A13/MF AO1. Order Number DE82017566. 

Portions of document are illegible. 

Public Law 96-540, Section 213, directs the Secretary of 
Energy to develop a plan for a cooperative program to provide as- 
sistance in the stabilization and management of defense-related ura- 
nium mill tailings commingled with other tailings. In developing 
the plan, the Secretary is further directed to: (1) establish the 
amount and condition of tailings generated under federal contracts; 
(2) examine appropriate methodologies for establishing the extent of 
federal assistance; and (3) consult with the owners and operators of 
each site. This technical report summarizes US Department of 
Energy (DOE) and contractor activities in pursuit of items (1), (2), 
and (3) above. Recommendations regarding policy and a coopera- 


tive plan for federal assistance are under separate cover as Volume 
1. 
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49341 (DOE/EA—0179) Environmental assessment: 
waste-form selection for SRP high-level waste. (Department 
of Energy, Washington, DC (USA). Assistant Secretary for 
Defense Programs; Department of Energy, Aiken, SC 
(USA). Savannah River Operations Office). Jul 1982. 92p. 
NTIS, PC A05/MF A0O1. Order Number DE82019365. 

DOE has recently decided to construct and operate a De- 
fense Waste Processing Facility (DWPF) at the Savannah River 
Plant (SRP) to immobilize the high-level radioactive waste generat- 
ed and stored pending disposal in a federal geologic repository. In 
the immobilization process the high-activity fraction of the SRP 
high-level waste is mixed with glass frit to form the feed for the 
melter. The glass is cast from an electric-heated, ceramic-lined 
melter into canisters. Crystalline ceramic, the leading alternative to 
borosilicate glass, also appears to be an acceptable form for immo- 
bilizing the SRP high-level waste. Both are expected to meet regu- 
lations and repository acceptance criteria. The assessment also 
shows that the environmental effects of disposing of SRP high-level 
waste as a crystalline ceramic form would not differ significantly 
from the projected effects for disposal of the borosilicate glass 
form. A comprehensive evaluation program led to the recommen- 
dation of borosilicate glass as the preferred waste form. 10 figures, 
19 tables. (DLC) 


49342 (DOE/ID/01570—-T49) Ohio State Briefing Book 
for low-level radioactive waste management. (EG and G 
Idaho, Inc., Idaho Falls (USA); Synergic Resources Corp., 
Bala-Cynwyd, PA (USA)). Apr 1981. Contract ACO07- 
761D01570. 274p. (SRC—7068-4). NTIS, PC A09/MF AO1. 
Order Number DE82015211. 

Portions of document are illegible. 

The Ohio State Briefing Book is one of a series of state 
briefing books on low-level radioactive waste management prac- 
tices. It has been prepared to assist state and federal agency officials 
in planning for safe low-level radioactive waste disposal. The 
report contains a profile of low-level radioactive waste generators 
in Ohio. The profile is the result of a survey of NRC licensees in 
Ohio. The briefing book also contains a comprehensive assessment 
of low-level radioactive waste management issues and concerns as 
defined by all major interested parties including industry, govern- 
ment, the media, and interest groups. The assessment was devel- 
oped through personal communications with representatives of in- 
terested parties, and through a review of media sources. Lastly, the 
briefing book provides demographic and socioeconomic data and a 
discussion of relevant government agencies and activities, all of 
which may impact waste management practices in Ohio. 


49343 (DOE/NBM—2011331) Thermal and mechanical 
responses in the Conasauga and Eleana formations. Krum- 
hansl, J.L.; Tyler, L.D. (Sandia Labs., Albuquerque, NM 
(USA)). 1978. Contract AC04-76DP00789. 8p. NTIS, PC 
A02/MF A0O1. Order Number DE82011331. 

Portions of document are illegible. 

Two near-surface heater experiments were performed in ar- 
gillaceous rocks for the purpose of determining the suitability of 
this rock type for the disposal of heat producing nuclear waste. Site 
instrumentation included provisions for monitoring both the ther- 
mal and mechanical response of the formation. The mechanical be- 
havior of argillaceous rocks was found to be complex and illus- 
trates the necessity of incorporating the dehydration behavior of 
clays into existing models. The thermal response also reflected the 
effects of water. Even in the presence of considerable ground 
water, however, conduction remains the principal method of heat 
transfer, and computer codes using this assumption give a realistic 
picture of the in-situ formation behavior. 


49344 (DOE/NE—0025) Uranium Mill Tailings Remedi- 
al Action Program. Annual status report. (Department of 
Energy, Washington, DC (USA). Assistant Secretary for 
Nuclear Energy). Dec 1981. 26p. NTIS, PC A03/MF AO1. 
Order Number DE82006071. 

The purposes of this program are to stabilize and control the 
tailings and other radioactive materials located at inactive uranium- 
processing sites located in 10 states in a safe and environmentally 
sound manner and to minimize or eliminate the potential radiation 
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health hazards to the public. This report summarizes the activities 
undertaken during FY 1981 by DOE and other agencies. Progress 
made and present status are described under the following head- 
ings: radiological surveys and inclusion of vicinity properties; estab- 
lishment of cooperative agreements; promulgation of standards for 
remedial action; acquisition of land and materials; reprocessing of 
residual radioactive materials; National Environmental Policy Act 
documentation; program planning; technology development; reme- 
dial action; public participation; interagency program activities; 
other federal agency activities; and state and Indian Tribe activities. 


49345 (DOE/NV/10250—2) Commercial nuclear waste 
research and development program. Quarterly report, Janu- 
ary-March 1982, Hakl, A.R. (Westinghouse Electric Corp., 
Mercury, NV (USA). Advanced Energy Systems Div.). 
Apr 1982. Contract AC08-82NV10250. 2lp. NTIS, PC 
A02/MF AO1. Order Number DE82016041. 

The Westinghouse Advanced Energy Systems Division 
Nevada Operations, under contract to the US Department of 
Energy, provides trained personnel and services at the E-MAD Fa- 
cility required for nuclear materials handling, packaging, data gath- 
ering, and other related activities in support of the Commercial Nu- 
clear Waste Research and Development Programs. Support is pro- 
vided to research programs, including: Waste packaging experi- 
ments, spent fuel test - Climax (SFT-C), Hanford Near Surface Test 
Facility (NSTF), Tests of spent reactor fuel interim handling and 
storage, tests to assess safety of transport systems for spent reactor 
fuel and solidified high level nuclear waste, and other special waste 
package development and handling tests as requested by the DOE. 
Activities reported have been performed to meet subtask objectives 
of the Nevada Nuclear Waste Storage Investigations (NNWSI) 
planning documentation for Fiscal Year 1982: Preliminary facility 
designs, process flow charts, and recommendations for equipment 
and services which would be required in a Generic Packaging Fa- 
cility (GPF) co-located with the proposed Test and Evaluation Fa- 
cility (TEF); E-MAD facility descriptions, logic diagrams, and 
process flow charts for E-MAD packaging of nuclear waste for the 
proposed TEF, if the TEF were not located on the Nevada Test 
Site; Preliminary cost estimates and schedules for a proposed large 
scale fuel storage demonstration, as requested by DOE/Headquar- 
ters; a remote source integrity check of the Cobalt 60 source; cali- 
bration and recertification of the Astro Arc automatic welding 
system. Installation of illustrated alarm panel for the E-MAD 
Remote Area Monitor (RAM) system in the E-MAD gatehouse; 
and installation of the RAM/CAM (Constant Air Monitoring) 
system computer interface hardware. 


49346 (DOE/NWTS—96-Vol.1) NWTS waste package 
program plan. Volume I. Program strategy, description, and 
schedule. (Battelle Memorial Inst., Columbus, OH (USA). 
National Waste Terminal Storage Integration). Oct 1981. 
Contract AC06-76RL01830. 235p. NTIS, PC Al1/MF AO1. 
Order Number DE82010888. 

This document describes the work planned for developing 
the technology to design, test and produce packages used for the 
long-term isolation of nuclear waste in deep geologic repositories. 
Waste forms considered include spent fuel and high-level waste. 
The testing and selection effort for barrier materials for radionu- 
clide containment is described. The NWTS waste package program 
is a design-driven effort; waste package conceptual designs are used 
as input for preliminary designs, which are upgraded to a final 
design as materials and testing data become available. Performance 
assessment models are developed and validated. Milestones and a 
detailed schedule are given for the waste package development 
effort. Program logic networks defining work flow, interfaces 
among the NWTS Projects, and interrelationships of specific activi- 
ties are presented. Detailed work elements are provided for the 
Waste Package Program Plan subtasks - design and development, 
waste form, barrier materials, and performance evaluation - for salt 
and basalt, host rocks for which the state of waste package knowl- 
edge and the corresponding data base are advanced. 
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49347 (DOE/NWTS—96-Vol.2) NWTS waste package 
program plan. Volume II. Program logic networks. (Battelle 
Memorial Inst., Columbus, OH (USA). National Waste Ter- 
minal Storage Integration). Oct 1981. Contract AC06- 
76RLO1830. 72p. NTIS, PC A04/MF AOl1. Order Number 
DE82010862. 

This document describes the work planned for developing 
the technology to design, test and produce packages used for the 
long-term isolation of nuclear waste in deep geologic repositories. 
Waste forms considered include spent fuel and high-level waste. 
The testing and selection effort for barrier materials for radionu- 
clide containment is described. The NWTS waste package program 
is a design-driven effort; waste package conceptual designs ere used 
as input for preliminary designs, which are upgraded to a final 
design as materials and testing data become available. Performance 
assessment models are developed and validated. Milestones and a 
detailed schedule are given for the waste package development 
effort. Program logic networks defining work flow, interfaces 
among the NWTS Projects, and interrelationships of specific activi- 
ties are presented. Detailed work elements are provided for the 
Waste Package Program Plan subtasks - design and development, 
waste form, barrier materials, and performance evaluation - for salt 
and basalt, host rocks for which the state of waste package knowl- 
edge and the corresponding data base are advanced. 


49348 (DOE/RL—82-1) Spent fuel storage requirements. 
Fletcher, J. (Department of Energy, Richland, WA (USA). 
Richland Operations Office). Jun 1982. Contract AC06- 
76RLO1830. 85p. NTIS, PC AO5/MF A0O1. Order Number 
DE82019411. 

Portions of document are illegible. 

Spent fuel storage requirements, as projected through the 
year 2000 for U.S. LWRs, were calculated using information sup- 
plied by the utilities reflecting plant status as of December 31, 1981. 
Projections through the year 2000 combined fuel discharge projec- 
tions of the utilities with the assumed discharges of typical reactors 
required to meet the nuclear capacity of 165 GWe projected by the 
Energy Information Administration (EIA) for the year 2000. Three 
cases were developed and are summarized. A reference case, or 
maximum at-reactor (AR) capacity case, assumes that all reactor 
storage pools are increased to their maximum capacities as estimat- 
ed by the utilities for spent fuel storage utilizing currently licensed 
technologies. The reference case assumes no transshipments be- 
tween pools except as currently licensed by the Nuclear Regulatory 
Commission (NRC). This case identifies an initial requirement for 
13 MTU of additional storage in 1984, and a cumulative require- 
ment for 14,490 MTU additional storage in the year 2000. The ref- 
erence case is bounded by two alternative cases. One, a current ca- 
pacity case, assumes that only those pool storage capacity increases 
currently planned by the operating utilities will occur. The second, 
or maximum capacity with transshipment case, assumes maximum 
development of pool storage capacity as described above and also 
assumes no constraints on transshipment of spent fuel among pools 
of reactors of like type (BWR, PWR) within a given utility. In all 
cases, a full core discharge capability (full core reserve or FCR) is 
assumed to be maintained for each reactor, except that only one 
FCR is maintained when two reactors share a common pool. For 
the current AR capacity case the indicated storage requirements in 
the year 2000 are indicated to be 18,190 MTU; for the maximum 
capacity with transshipment case they are 11,320 MTU. 


49349 (DOE/TIC—11612) Method for product perform- 
ance evaluation of candidate waste forms for immobilization 
of high-level radioactive wastes. Interface working group on 
high-level waste form selection factors. (USDOE, Washing- 
ton, DC). Mar 1982. 53p. NTIS, PC A04/MF AOl1. Order 
Number DE82014916. 


An evaluation method to discriminate among candidate 
waste forms for immobilizing high-level radioactive wastes for geo- 
logic disposal has been developed. The evaluation method provides 
a means to judge the relative merits of potential waste forms based 
on quantitative product performance data and to establish a com- 
parative ranking. 
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49350 (DP—81-125-2) Waste management program tech- 
nical progress report, April-June 1981. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Plant; Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). Jun 1982. Contract ACO09- 
76SRO00001. 111p. NTIS, PC A06/MF AOl1. Order Number 
DE82018326. 

Portions of document are illegible. 

This quarterly report provides current information on oper- 
ations and development programs for the management of radioac- 
tive wastes from operation of the Savannah River Plant. The sec- 
tion on Long-Term Waste Management Technology reports a 
progress on design and safety studies for the Defense Waste Proc- 
essing Facility, the Environmental Information Document, the En- 
vironmental Impact Statement, waste form development, and char- 
acterization and process and equipment development. The section 
on SR Interim Waste Management Operations discuss surveillance, 
maintenance, and evaluation of waste tanks, waste concentration, 
low-level effluent waste waste tank replacement, waste removal and 
transfer, and solid waste. Routine operations are omitted. The sec- 
tion on work for the Office of Nuclear Waste Insolation reports 
progress on studies of potential waste disposal sites, technology de- 
velopment for geologic disposal of waste, and seismic effects on un- 
derground facilities. 


49351 (DP—81-125-3) | Waste-management program. 
Technical progress report, July-September 1981. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). Jun 1982. Contract AC09-76SR00001. 122p. NTIS, 
PC A06/MF AO1. Order Number DE82019745. 

This quarterly report provides current information on oper- 
ations and development programs for the management of radioac- 
tive wastes from operation of the Savannah River Plant. The stud- 
ies on environmental and safety assessments, waste form develop- 
ment and characterization, and process and equipment development 
are a part of the Long-Term Waste Management Technology Pro- 
gram. The following studies are reported for the SR Interim Waste 
Operations Program: surveillance and maintenance, waste concen- 
tration, low-level effluent waste, tank replacement/waste transfer, 
process development, and solid waste storage and related activities. 


49352 (DP—1629) Assessment of Savannah River borosi- 
licate glass in the repository environment. Plodinec, M.J.; 
Wicks, G.G.; Bibler, N.E. (Du Pont de Nemours (E.I1.) and 
Co., Aiken, SC (USA). Savannah River Lab.). Apr 1982. 
Contract AC09-76SR00001. 98p. NTIS, PC AOS5/MF AOl1. 
Order Number DE82014913. 

Since 1973, borosilicate glass has been studied as a matrix for 
the immobilization of high-level radioactive waste generated at the 
Savannah River Plant (SRP). In 1977, efforts began to develop and 
test the large-scale equipment necessary to convert the alkaline 
waste slurries at SRP into a durable borosilicate glass. A process 
has now been developed for the proposed Defense Waste Process- 
ing Facility (DWPF) which will annually produce approximately 
500 canisters of SRP waste glass which will be stored on an interim 
basis on the Savannah River site. Current national policy calls for 
the permanent disposal of high-level waste in deep geologic reposi- 
tories. In the repository environment, SRP waste glass will eventu- 
ally be exposed to such stresses as lithostatic or hydrostatic pres- 
sures, radiation fields, and self-heating due to radioactive decay. In 
addition, producing and handling each canister of glass will also 
expose the glass to thermal and mechanical stresses. An important 
objective of the extensive glass characterization and testing pro- 
grams of the Savannah River Laboratory (SRL) has been to deter- 
mine how these stresses affect the performance of SRP waste glass. 
The results of these programs indicate that: these stresses will not 
significantly affect the performance of borosilicate glass containing 
SRP waste; and SRP waste glass will effectively immobilize haz- 
ardous radionuclides in the repository environment. 


49353 (DP-MS—82-26-Rev.) SRP radioactive glass stud- 
ies: small-scale process development and product performance. 
Plodinec, M.J.; Soper, P.D.; Bibler, N.E.; Kessler, J.L. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). 1982. Contract AC09-76SR00001. 30p. 
(CONF-820424—31-Rev.). NTIS, PC A03/MF AO1. Order 
Number DE82019158. 
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From ANS topical meeting on treatment and handling of ra- 
dioactive wastes; Richland, WA, USA (19 Apr 1982). 

A small-scale joule-heated ceramic melter contained in the 
Shielded Cells Facility has demonstrated the vitrification process 
for actual Savannah River Plant radioactive waste. Losses of ra- 
dionuclides due to volatility are low and easily treated, and the 
glass produced is of comparable quality to laboratory-prepared sim- 
ulated glass. Future work will include studies with wastes from 
other tanks, using new frit compositions. Leaching tests will contin- 
ue, with emphasis being placed on long-term tests under anticipated 
repository conditions. 


49354 (EEG—7) WIPP site and vicinity geological field 
trip. Chaturvedi, L. (New Mexico Health and Environment 
Dept., Santa Fe (USA). Environmental Improvement Div.). 
Oct 1980. 16lp. NTIS, PC A08/MF AO1. Order Number 
DE82901838. 

The Environmental Evaluation Group (EEG) is conducting 
an assessment of the radiological health risks to people from the 
Waste Isolation Pilot Plant (WIPP). As a part of this work, EEG is 
making an effort to improve the understanding of those geological 
issues concerning the WIPP site which may affect the radiological 
consequences of the proposed repository. One of the important 
geological issues to be resolved is the timing and the nature of the 
dissolution processes which may have affected the WIPP site. EEG 
organized a two-day conference of geological scientists, titled Geo- 
technical Considerations for Radiological Hazard Assessment of 
WIPP on January 17-18, 1980. During this conference, it was real- 
ized that a field trip to the site would further clarify the different 
views on the geological processes active at the site. The field trip 
of June 16-18, 1980 was organized for this purpose. This report 
provides a summary of the field trip activities along with the par- 
ticipants post field trip comments. Important field stops are briefly 
described, followed by a more detailed discussion of critical geo- 
logical issues. The report concludes with EEG’s summary and rec- 
ommendations to the US Department of Energy for further infor- 
mation needed to more adequately resolve concerns for the geolog- 
ic and hydrologic integrity of the site. 


49355 (EGG-TF—5866) Controlled air and rotary kiln 
proof-of-principle tests. Hedahl, T.G. (EG and G Idaho, 
Inc., Idaho Falls (USA)). May 1982. Contract ACO07- 
761D01570. 29p. NTIS, PC A03/MF AO1. Order Number 
DE82015624. 

Although the incinerator tests did not represent optimized 
processing, general system design characteristics were established. 
The test results indicated that the rotary kiln incinerator would be 
most applicable in the Transuranic Waste Treatment Facility 
(TWTF) for the following reasons: (1) The rotary kiln is more ca- 
pable of achieving near-complete combustion of the combustibles in 
the waste mixed with a high proportion of metal and noncombusti- 
ble waste. Complete combustion of the cmbustible waste is pre- 
ferred in order to reduce waste volume and ensure the production 
of a stable, immobilized waste form. (2) The rotary kiln processing 
appears to be more flexible. Kiln rotation rate, kiln incline, and 
waste feed rate and method are system variables which can be al- 
tered to meet the needs of processing variable waste compositions. 
The advantages of the rotary kiln system allow for a practical con- 
cept for processing a majority of the radioactive waste at the 
INEL. However, further engineering tests must be performed to 
determine the necessary processing ranges and design information 
for TWTF waste processing. 


49356 (EGG-WM—5841) Overview of the INEL slagging 
pyrolysis incinerator proof-of-principle test series. Benedetti, 
R.L.; Cargo, C.H.; Tait, T.D. (EG and G Idaho, Inc., Idaho 
Falls (USA)). May 1982. Contract AC07-761D01570. 83p. 
NTIS, PC A05/MF AO1. Order Number DE82015623. 

An overview of the Idaho National Engineering Laboratory 
(INEL) Slagging Pyrolysis Incinerator (SPI) Proof-of-Principle 
Test Series is presented. The Andco-Torrax SPI process is de- 
scribed and related to processing transuranic-contaminated waste 
stored at the INEL. Major waste constituents which can impact the 
feasibility of using the SPI for processing the INEL TRU waste are 
reviewed. An outline is given of the SPI Proof-of-Principle Test 
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Series to be performed at the Solid Waste Energy Conversion 
(SWEC) demonstration plant near Orlando, Florida. 


49357 (EPRI-NP—2450) Workshop proceedings: 1982 
ASME-EPRI radwaste workshop. Coplan, B.V. (ed.). (BVC 
Consultants, Inc., Sun City Center, FL (USA)). Jun 1982. 
134p. (CONF-820253—). NTIS, PC A07/MF A0Ol. Order 
Number DE82905773. 

From 4. ASME/EPRI radwaste workshop; Augusta, GA, 
USA (8 Feb 1982). 

The proceedings of the fourth ASME-EPRI jointly spon- 
sored workshop are presented. This year’s meeting had the theme 
of radwaste minimization, process options and the regulatory 
impact. The proceedings include the following: description of two 
new EPRI sponsored projects, waste categorization, microwave 
drying of waste; summaries of the workshop proceedings on proc- 
ess options and radwaste minimization; Barnwell burial site update; 
extended summary of regional compacts update; visual aid materials 
on licensing requirement for land disposal of radwastes which were 
presented at the workshop. Five of the presentations have been ab- 
stracted and indexed. 


49358 (EPRI-NP—2450, pp 18-37) EPRI waste categori- 
zation study. Deltete, P. (Gilbert Associates, Inc., Reading, 
PA). Jun 1982. NTIS, PC A07/MF AOl1. 

From 4. ASME/EPRI radwaste workshop; Augusta, GA, 
USA (8 Feb 1982). 

The purpose of this presentation is to inform the nuclear in- 
dustry of EPRI's study on Identification of Radwaste Sources and 
Reductive Techniques which has just begun, point out the pressing 
issue of radwaste disposal, and to solicit the assistance and coopera- 
tion of the nuclear industry in this effort. The specific objectives 
for this project are: develop a systematic methodology for evaluat- 
ing the effectiveness of utility radwaste management; identify suc- 
cessful radwaste minimization techniques; develop radwaste genera- 
tion guidelines and recommendations for waste minimization. This 
project is aimed at establishing a reliable data base of various cate- 
gories of radwaste which can be used for comparative purposes 
with plants of similar size, age, and system configurations. The spe- 
cific categories of radwaste to be quantified are: (1) dry active 
waste (combustible and non-combustible compactable, combustible 
and non-combustible non-compactable, and filters); (2) resins/ 
sludges (high specific activity, low specific activity); (3) liquid con- 
centrates; and (4) oil and miscellaneous liquids. 


49359 (EPRI-NP—2450, pp 38-44) Microwave drying of 
radwaste. Lawroski, H. Jun 1982. NTIS, PC AO7/MF AO1. 

From 4. ASME/EPRI radwaste workshop; Augusta, GA, 
USA (8 Feb 1982). 

This paper briefly discusses how the microwave investiga- 
tion began, what the investigators did and what the initial results 
indicate. Initial scoping tests using a 450 watt Sanyo microwave 
oven followed by experiments conducted with a 2 1/2 kilowatt mi- 
crowave unit showed that resins could be dried without decompos- 
ing when temperature was kept below 250°F, and that volume re- 
duction of at least two was possible. These tests show that micro- 
wave drying is easy and cost effective. Future plans are to put to- 
gether a 30 kilowatt microwave unit which will be large enough to 
handle 5000 cubic feet of resin a year operating at about 60% ca- 
pacity factor. Temperature measurements will be made with a 
probe. The unit will consist of condensers, water cooled stirrers, 
microwave power supply and engineering tanks which will cost 
anywhere from $$350,000 to $500,000. 


49360 (EPRI-NP—2450, pp 45-62) Waste minimization 
and dealing with emergency volumes. Vaught, D. (Duke 
Power Co., Charlotte, NC). Jun 1982. NTIS, PC A07/MF 
AOl. 

From 4. ASME/EPRI radwaste workshop; Augusta, GA, 
USA (8 Feb 1982). 

There are two main ways that individuals can help minimize 
the generation of radwastes: by preventing the unnecessary con- 
tamination of materials; by properly handling and segregating rad- 
wastes once they are produced. The author points out that what 
one does has an important impact on the creation of radwastes. He 
advises one to: stop to think before entering a controlled area; take 
what is needed so as to avoid making two trips; don’t take anything 
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that is not needed; if uncertain whether the item is needed, put it in 
a plastic bag; once materials or tools are contaminated, pay atten- 
tion to how they are disposed. 


49361 (EPRI-NP—2450, pp 108-111) Barnwell burial 
site update. Zawacki, J. Jun 1982. NTIS, PC A0O7/MF AOl1. 

From 4. ASME/EPRI radwaste workshop; Augusta, GA, 
USA (8 Feb 1982). 

This paper gives a brief description of the layout of Barn- 
well burial site and its operation. The site consists of approximately 
300 acres; 170 acres are deeded to the state and are used for burial 
purposes. The entire site is surrounded by a 100 foot wide buffer 
zone that cannot be used for waste disposal. Approximately 45 
acres to date have been used for burial trenches. This leaves 125 
acres to continue burial operation. At the present rate of waste dis- 
posal the site will last at least 30 years. Trenches are built to stand- 
ard specifications and must pass three state inspections before ap- 
proval for use is given. Two monitoring programs, one for the site 
and the other for environmental monitoring plan which covers 
areas off site, are conducted. One major change in operation was in 
the area of spacing Special Nuclear Material (SNM) in the trench 
for criticality control. Both NRC and state licences were renewed 
this year. Three changes were made: (1) shipments which do not 
have proper lifting devices installed are not acceptable; (2) ureafor- 
maldehyde as a solidification media will no longer be accepted for 
burial; and (3) state licence does not cover any SNM. Two new 
buildings were constructed during the past year, a container han- 
dling facility and an addition to the site building. A cask mainte- 
nance building is presently under construction. (ATT) 


49362 (INIS-mf—6888) Mythology of waste disposal. 
Beckhofer. (International Nuclear Law Association (INLA), 
Brussels (Belgium)). Oct 1981. 9p. (CONF-8109120—12). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE82780524. 

From Nuclear International Jura "81; Palma de Mallorca, 
Spain (27 Sep 1981). 

This paper, while making a parallel between the mythology 
of the dangers of alcohol when the United States adopted a consti- 
tutional amendment prohibiting intoxicating liquor and public atti- 
tudes towards the dangers of nuclear waste burial, outlines the 
reason for these attitudes. Poor information of the public, from the 
start, on such dangers, the trauma of the atomic bomb and certain 
court decisions on nuclear activities which were in fact repealed by 
the Supreme Court. The paper also stresses the difficulty of dealing 
with this problem on a rational basis despite proven technical 
knowledge and successful experiments. 


49363 (IS—4796) Potential applications of inductively 
coupled plasma atomic spectroscopy to the analysis, charac- 
terization, and management of nuclear wastes. Edelson, M.C.; 
Fassel, V.A. (Ames Lab., IA (USA)). Apr 1982. Contract 
W-7405-ENG-82. 48p. NTIS, PC A03/MF AOl. Order 
Number DE82018268. 

Potential applications of the inductively coupled plasma 
(ICP) to the analysis, characterization, and management of nuclear 
wastes are described. ICP methods for the determination of U and 
Pu are compared with gamma-ray spectroscopic methods and are 
shown to offer some advantages. The complexity of nuclear waste 
analysis demands that several analytical methods be employed and 


it is suggested that ICP techniques should be prominent among 
them. 


49364 (K/ET—5036) Technical support for the hazardous 
waste incinerator at ORGDP. Bunch, D.H.; Kennerly, J.M.; 
Rogers, T.O. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 1982. Contract W-7405-ENG-26. 34p. (CONF- 
820418—1). NTIS (US Sales Only)03/MF A0Ol. Order 
Number DE82011312. 

From UCC-ND and GAT environmental protection semi- 
nar; Gatlinburg, TN, USA (5 Apr 1982). 

Portions of document are illegible. MN only. 

The 83 LIP - Compliance with Toxic Substance Control Act 
(83-N-402) - will provide the facilities that will enable the diffusion 
plants to comply with government regulations (TSCA). As a part 
of this project, an incineration facility will be built at ORGDP to 
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destroy PCB-contaminated wastes that are generated by the three 
gaseous diffusion plants, Y-12, and ORNL. This presentation will 
cover the following topics: (1) Overview of the project - this in- 
cludes the status of the project, including the CDR, EIS, and a dis- 
cussion of the proposed flow sheet; (2) Summary of technical sup- 
port - the technical support being carried out to resolve the various 
design uncertainties associated with the project will be discussed; 
and (3) Results of test burns at C-E Raymond - this discussion will 
include the purpose of the test burns, a description of the pilot-scale 
equipment, the experimental conditions, and the findings of the 
study. 


49365 (LA—9179-MS) Nevada Nuclear Waste Storage 
Investigations: exploratory shaft. Phase I. Conceptual design 
report. Nelson, D.C.; Merson, T.J.; McGuire, P.L.; Sibbitt, 
W.L. (Los Alamos National Lab., NM (USA)). Jun 1982. 
Contract W-7405-ENG-36. 230p. NTIS, PC Al1l/MF AOl1. 
Order Number DE82019496. 

Portions of document are illegible. 

It is proposed that an Exploratory Shaft (ES) be constructed 
in Yucca Mountain on or near the southwest portion of the Nevada 
Test Site (NTS) as part of the Nevada Nuclear Waste Storage In- 
vestigations. This document describes a conceptual design for an 
ES and a cost estimate based on a set of construction assumptions. 
Included in this document are appendixes consisting of supporting 
studies done at NTS by Fenix and Scisson, Inc. and Holmes and 
Narver, Inc. These appendixes constitute a history of the develop- 
ment of the design and are included as part of the record. 


49366 (LA—9377-PR) Natural repository analogue pro- 
gram. Progress report, January 1-March 30, 1982. Curtis, 
D.B. (comp.). (Los Alamos National Lab., NM (USA)). Jun 
1982. Contract W-7405-ENG-36. 8p. NTIS, PC A02/MF 
AO1. Order Number DE82019179. 

Lead and uranium isotopic abundances in rocks from the 
Oklo mine show large deficiencies of radiogenic lead in the miner- 
alized regions and enormous excesses of this element outside the 
uraniferous zones. A fracture lined with secondary minerals and its 
host rock from distances as far as ~ 13 meters away contain lead 
that was deposited contemporaneously. The isotopic composition of 
lead in these samples varies systematically as a function of distance 
from the fracture. This regularity may reflect the nature of the 
processes that transported lead from the ores and deposited it in the 
surrounding rocks. 


49367 (LA-UR—82-1283) Los Alamos transuranic waste 
size reduction facility. Briesmeister, A.; Harper, J.; Reich, 
B.; Warren, J.L. (Los Alamos National Lab., NM (USA)). 
1982. Contract W-7405-ENG-36. 14p. (CONF-820562—1). 
NTIS, PC A02/MF A0O1. Order Number DE82015772. 

From US/UK workshop on design of size reduction and 
sorting facilities; Albuquerque, NM, USA (11 May 1982). 

Portions of document are illegible. 

To facilitate disposal of transuranic (TRU) waste, Los 
Alamos National Laboratory designed and constructed the Size Re- 
duction Facility (SRF) during the period 1977 to 1981. This report 
summarizes the engineering development, installation, and early test 
operations of the SRF. The facility incorporates a large stainless 
steel enclosure fitted with remote handling and cutting equipment 
to obtain an estimated 4:1 volume reduction of gloveboxes and 
other bulky metallic wastes. 


49368 (LBL—14080) Thermal-gradient migration of brine 
inclusions in salt. Yagnik, S.K. (Lawrence Berkeley Lab., 
CA (USA); California Univ., Berkeley (USA). Dept. of Nu- 
clear Engineering). Feb 1982. Contract AC03-76SF00098. 
10p. (CONF-820359—1). NTIS, PC A02/MF AOl1. Order 
Number DE82013007. 

From Western regional American Nuclear Society student 
conference; Corvallis, OR, USA (28 Mar 1982). 

Portions of document are illegible. 

It has been proposed that the high level nuclear waste be 
buried deep underground in a suitable geologic formation. Natural 
salt deposits have been under active consideration as one of the 
geologic formations where a nuclear waste repository may be built 
in future. The salt deposits, however, are known to contain a small 
amount (about 0.5 vol.%) of water in the form of brine inclusions 
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which are dispersed throughout the medium. The temperature gra- 
dients imposed by the heat generating nuclear waste will mobilize 
these brine inclusions. It is important to know the rate and the 
amount of brine accumulating at the waste packages to properly 
evaluate the performance of a nuclear waste repository. An exten- 
sive experimental investigation of the migration velocities of brine 
inclusions in synthetic single crystals of NaCl and in polycrystalline 
natural salt crystals has been conducted. The results show that in a 
salt repository the brine inclusions within a grain would move with 
the diffusion controlled velocities. The brine reaching a grain 
boundary may be swept across, if the thermal gradient is high 
enough. Grain boundaries in polycrystalline rock salt are apparent- 
ly quite weak and open up due to drilling the hole for a waste can- 
ister and to the thermal stresses which accompany the thermal gra- 
dient produced by the heat generating waste. The enhanced poros- 
ity allows the water reaching the grain boundary to escape by a 
vapor transport process. 


49369 (MLM—2931) Glass Furnace Project: October 
1981-March 1982. Armstrong, K.M.; Klingler, L.M. (Mound 
Facility, Miamisburg, OH (USA)). 14 May 1982. Contract 
AC04-76DP00053. 13p. NTIS, PC A02/MF AOl. Order 
Number DE82014902. 

The purpose of the Glass Furnace Project is to evaluate the 
use of a joule-heated glass furnace, fitted with a Mound-developed 
offgas system, to reduce the volume of contaminated waste typical 
of that from nuclear power plants. As part of the project, several 
different waste types, including dry solid waste, ion exchange resin, 
and sludge, will be burned in the glass furnace unit. Burned com- 
bustion characteristics and radionuclide behavior in the glass fur- 
nace and associated offgas system will be monitored to determine 
optimum operating conditions. The project will provide an evalua- 
tion of the glass furnace as a volume reduction technique for the 
nuclear power industry as well as design criteria that can be used in 
constructing such a system by the end of FY-1984. The first half of 
FY-1982 was devoted to completion of the installation, checkout, 
and startup of the furnace unit and control systems. Compatibility 
studies to determine the effects of refractory and simulated waste 
on the soda-lime glass matrix were also performed in conjunction 
with the Mound Glass Ceramics group. These studies include 
chemical durability testing to discern the optimum waste loading of 
the glass. Finally, an experimental procedure was designed to deter- 
mine the combustion efficiency of the incinerator. The combustion 
offgas will be monitored during experimentation to determine such 
related parameters as optimum feedrate and total oxygen require- 
ments. 


49370 (MLM—2970) Feedwater cleanup for combined 
electrolysis catalytic exchange. Final report. Lentz, J.E.; 
Sienkiewicz, C.J.; Ellis, R.E. (Mound Facility, Miamisburg, 
OH (USA)). 30 Jul 1982. Contract AC04-76DP00053. 13p. 
NTIS, PC A02/MF AO1. Order Number DE82019848. 
Chemical analyses were performed on a series of samples of 
tritiated wastewater from the Mound Effluent Recovery System 
(ERS). These analyses indicated that a wide range of organic impu- 
rities, as well as several specific inorganic impurities, was present in 
the water. One of the more damaging organic contaminants found 
was oil; therefore laboratory experiments were conducted to devel- 
op an oil removal method. Based on results of these analyses and 
experiments, a pilot scale system was designed and built to remove 
impurities from Mound ERS water. This system successfully re- 
moved impurities from ERS water making it suitable as feed for the 
combined Electrolysis Catalytic Exchange (CECE) system. 


49371 (NUREG/CR—2737) Evaluation of bulk proper- 
ties of radwaste glass and ceramic container materials to de- 
termine long-term stability. Macedo, P.B.; Barkatt, A. 
(Catholic Univ. of America, Washington, DC. Vitreous 
State Lab.). Jun 1982. 113p. NTIS, PC A06/MF AO! - 
GPO $5.50. 

Portions of document are illegible. 

The rates of corrosion of three glasses were studied under 
conditions where the samples were exposed to immersion in water 
for a period one week followed by a week of drying. The entire 
procedure was repeated several times, and the results were com- 
pared with data obtained for the same glasses under conditions of 





05 NUCLEAR FUELS 
0520 Waste Management 


continuous immersion. The results show that in the cases of all 
three glasses the corrosion rates under the two sets of conditions 
were equal within experimental error, in two cases (soda-lime flint 
glass and PNL 76-68 glass) because the surface layer which forms 
upon immersion is stable enough to remain intact during the drying 
intervals, and in the third case (SRL TDS-131 glass) because the 
dissolution is nearly homogeneous and the surface layer is extreme- 
ly unstable and disintegrates after no more than a few hours even 
under continuous immersion. The criteria for tests which can serve 
for evaluation of the performance of solid waste-forms and for 
comparison of their durabilities under service conditions are speci- 
fied. 


49372 (ORNL—5818) Brine migration in salt and its im- 
plications in the geologic disposal of nuclear waste. Jenks, 
G.H.; Claiborne, H.C. (Oak Ridge National Lab., TN 
(USA)). Dec 1981. Contract W-7405-ENG-26. 187p. NTIS, 
PC A0S5/MF A0Ol1. Order Number DE82006119. 

This report respresents a comprehensive review and analysis 
of available information relating to brine migration in salt surround- 
ing radioactive waste in a salt repository. The topics covered relate 
to (1) the characteristics of salt formations and waste packages per- 
tinent to considerations of rates, amounts, and effects of brine mi- 
gration, (2) experimental and theoretical information on brine mi- 
gration, and (3) means of designing to minimize any adverse effects 
of brine migration. Flooding, brine pockets, and other topics were 
not considered, since these features will presumably be eliminated 
by appropriate site selection and repository design. 115 references. 


49373 (ORNL/TM—8322) Radwaste inventories and pro- 
jections: an overview. Notz, K.J. (ed.). (Oak Ridge National 
Lab., TN (USA)). Jul 1982. Contract W-7405-ENG-26. 32p. 
NTIS, PC A03/MF AO1. Order Number DE82018208. 

The Integrated Data Base program was set up to provide 
fully integrated and reconciled inventories, characteristics, and pro- 
jections for spent nuclear fuel and all categories of radioactive 
waste. Eight summary papers, six of which were presented at an 
ANS special session in Los Angeles in June 1982, are included in 
this report: data base needs and functions: national planning; inte- 
grated data base for spent fuel and radwaste: inventories; integrated 
data base projections; RAWSYM: radioactive waste management 
system; NWTS program waste projection data needs; low-level 
waste management data base system; waste sludge composition at 
the Savannah River Plant; and summary of characteristics of tran- 
suranic waste found at DOE sites. (DLC) 


49374 (ORNL/TM—8333) Methods for eluting radioce- 
sium from zeolite ion exchange material in a column in the 
TMI-2 reactor containment building. Knauer, J.B.; Campbell, 
D.O.; Collins, E.D.; King, L.J. (Oak Ridge National Lab., 
TN (USA)). Jul 1982. Contract W-7405-ENG-26. 18p. 
NTIS, PC A02/MF AOl1. Order Number DE82018181. 

Two alternative procedures were evaluated at Oak Ridge 
National Laboratory for potential use in eluting the radiocesium 
from Linde Ionsiv IE-95 zeolite in the pushcart ion exchange 
column in the TMI-2 containment building. The elution mechanism 
was iosotopic exchange of the radiocesium with stable cesium. 
Small zeolite ion exchange columns that had been loaded during 
ORNL tests of the Submerged Demineralizer System (SDS) flow- 
sheet were eluted during these tests. One column was eluted using 
0.25 M CsNOs, and a second column was eluted using 0.25 M 
CsH2BOs. Both eluent solutions were effective for removing the 
cesium. The 0.25 CsNOs eluent removed ~ 91% of the 157Cs in 20 
bed volumes and ~ 92% in 37.5 bed volumes. The 0.25 M 
CsH2BOs eluent removed ~ 82% of the '°’Cs in 20 bed volumes 
and ~ 85% in 40 bed volumes. In both cases, the radiation levels 
on the columns were reduced by a factor of ~ 30. 


49375 (PNL—4146) Consolidated waste forms: glass mar- 
bles and ceramic pellets. Treat, R.L.; Rusin, J.M. (Pacific 
Northwest Lab., Richland, WA (USA)). May 1982. Con- 
tract AC06-76RL01830. 77p. NTIS, PC A05/MF AOI1. 
Order Number DE82015521. 

Glass marbles and ceramic pellets have been developed at 
Pacific Northwest Laboratory as part of the multibarrier concept 
for immobilizing high-level radioactive waste. These consolidated 
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waste forms served as substrates for the application of various inert 
coatings and as ideal-sized particles for encapsulation in protective 
matrices. Marble and pellet formulations were based on existing de- 
fense wastes at Savannah River Plant and proposed commercial 
wastes. To produce marbles, glass is poured from a melter in a con- 
tinuous stream into a marble-making device. Marbles were pro- 
duced at PNL on a vibratory marble machine at rates as high as 60 
kg/h. Other marble-making concepts were also investigated. The 
marble process, including a lead-encapsulation step, was judged as 
one of the more feasible processes for immobilizing high-level 
wastes. To produce ceramic pellets, a series of processing steps are 
required, which include: spray calcining - to dry liquid wastes to a 
powder; disc pelletizing - to convert waste powders to spherical 
pellets; sintering - to densify pellets and cause desired crystal for- 
mation. These processing steps are quite complex, and thereby 
render the ceramic pellet process as one of the least feasible proc- 
esses for immobilizing high-level wastes. 


49376 (PNL—4328) Revegetation/rock cover for stabili- 
zation of inactive uranium mill tailings disposal sites. Beed- 
low, P.A.; McShane, M.C.; Cadwell, L.L. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Jul 1982. Contract 
AC06-76RL01830. 65p. (UMT—0210). NTIS, PC A04/MF 
A01. Order Number DE82019840. 

Pacific Northwest Laboratory is developing design and per- 
formance guidelines for surface stabilization of inactive uranium 
mill tailings. In this work, vegetation and rock covers are being 
evaluated for maintaining long-term integrity of impoundment sys- 
tems. Methods are being developed to estimate erosion rates associ- 
ated with rock and/or vegetation covers, and to determine the ef- 
fects of surface treatments on soil moisture. Interactions between 
surface treatments and barriers (radon and biological) are being 
studied as well. The product will be a set of guidelines to aid in 
designing surface covers. This report presents the status of this pro- 
gram and a discussion of considerations pertinent to the application 
of surface covers to tailings. Test plots located in Grand Junction, 
Colorado and Waterflow, New Mexico are being used to study: (1) 
the interactions between vegetation and radon and biological bar- 
riers, (2) the effects of surface covers on soil moisture, and (3) the 
effects of rock covers on vegetation. 


49377 (PNL-SA—9924) In-situ thermoelectric stabiliza- 
tion of radioactive wastes. Brouns, R.A.; Timmerman, C.L. 
(Pacific Northwest Lab., Richland, WA (USA)). Feb 1982. 
Contract AC06-76RL01830. 27p. (CONF-820303—36). 
NTIS (US Sales Only). Order Number DE82013726. 

From Waste management conference; Tucson, AZ, USA (8 
Mar 1982). 

Portions of document are illegible. 

A new process for stabilizing buried radioactive wastes with- 
out exhumation is being developed by Pacific Northwest Labora- 
tory (PNL). The process, known as in situ vitrification, converts 
waste and contaminated soil to a durable glass and crystalline mate- 
rial by passing an electric current between electrodes placed in the 
ground. Joule heating created by the flowing current has generated 
temperatures over 1700°C which cause the soil to melt and dissolve 
or encapsulate the wastes. Engineering-scale tests conducted in the 
laboratory have melted approximately 45 kgs (30 liters) of soil at a 
time by this technique. Encouraging results from these engineering- 
scale tests led to the design and construction of a pilot-scale field 
test unit which has solidified approximately 9000 kg of simulated 
contaminated soil per test. Test results and evaluations to date have 
been very promising. No detectable migration of hazardous species 
into uncontaminated soil has been found, and volatilization during 
melting has been very low. Leach studies have found the vitrified 
soil to be a highly durable waste form similar to pyrex glass. Elec- 
trical power costs to solidify a disposal site have been calculated at 
less than $70 per cubic meter ($2/ft*) of waste. Future activities in- 
clude both radioactive and nonradioactive pilot and large-scale 
tests. 
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49378 (RFP—3326) Carbon-composite filter for radioac- 
tive-waste-storage containers. Brassell, G.W.; Brugger, R.P. 
(Rockwell International Corp., Golden, CO (USA). Rocky 
Flats Plant). 1982. Contract AC04-76DP03533. 4p. (CONF- 
820303—38). NTIS, PC A02/MF AOl. Order Number 
DE82017334. 

From Waste management conference; Tucson, AZ, USA (8 
Mar 1982). 

Rupture and/or bulging of TRU waste containers experienc- 
ing pressure buildup due to gas generation can be safely and inex- 
pensively eliminated by fitting each container with a nuclear grade 
filter vent. The carbon composite filter evaluated in this study 
meets all material and filtering requirements and is strongly recom- 
mended for use as a filter vent in waste containers. 


49379 (RHO-BWI-LD—50) Hydrology and Geology 
Overview Committee reports and responses from the Basalt 
Waste Isolation Project. (Rockwell International Corp., 
Golden, CO (USA). Rocky Flats Plant). Sep 1981. Contract 
AC06-77RL01030. 208p. NTIS, PC A10/MF AOl1. Order 
Number DE82007071. 

The Basalt Waste Isolation Project (BWIP) is one of the 
components of the National Waste Terminal Storage Program 
(NWTS), and is specifically chartered with the responsibility of as- 
sessing the feasibility of using the deep basalts beneath the Hanford 
Site for the disposal of nuclear waste. In February 1980, a Geology 
Overview Committee and a Hydrology Overview Committee were 
formed with the objective to perform an independent peer group 
review of the findings and conclusions of the Rockwell geoscien- 
tists and consultants working on the BWIP. The committees keep 
abreast of geoscience investigations and studies through review of 
BWIP reports and attendance at technical meetings wherein Rock- 
well geologists and hydrologists present the progress and findings 
made in their various areas of responsibility. The Committee mem- 
bers have an opportunity to interface directly with Rockwell tech- 
nical personnel during the meetings scheduled for the Overview 
Committee members. The Committee members consist of distin- 
guished members from the academic community, the USGS, the 
State of Washington Department of Ecology. The Committee 
members were selected by, and report directly to the US Depart- 
ment of Energy. The Hydrology and Geology Overview Commit- 
tee reports from meetings in September and December 1980, and 
the Rockwell responses are published in this report 


49380 (RHO-C—47) Ozone mass transfer and kinetics 
experiments. Bollyky, L.J.; Beary, M.M. (Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Op- 
erations; Bollyky Associates, Stamford, CT (USA)). Dec 
1981. Contract AC06-77RL01030. 75p. NTIS, PC A04/MF 
A01. Order Number DE82007158. 

Experiments were conducted at the Hanford Site to deter- 
mine the most efficient pH and temperature levels for the destruc- 
tion of complexants in Hanford high-level defense waste. These 
complexants enhance migration of radionuclides in the soil and in- 
hibit the growth of crystals in the evaporator-crystallizer. Ozone 
mass transfer and kinetics tests have been outlined for the determi- 
nation of critical mass transfer and kinetics parameters of the 
ozone-complexant reaction. 


49381 (RHO-LD—167) Strontium and cesium capsule 


heat-transfer analysis. Campbell, G.D. (Rockwell Interna- . 


tional Corp., Richland, WA (USA). Rockwell Hanford Op- 
erations). Sep 1981. Contract AC06-77RL01030. 32p. NTIS, 
PC A03/MF AOl1. Order Number DE82005899. 

Inner capsule wall temperatures were calculated and plotted 
as a function of outer wall temperature at varying thermal loadings 
up to 170 kCi ®°Sr (1156 W) or 80 kCi '°7Cs (384 W). For cesium 
capsules, energy loss due to gamma radiation reduces the maximum 
internally absorbed power (80 kCi) from 384 W to 120.2 W. Siiice 
the temperature difference between the inner and outer capsule 
walls is influenced significantly by the emissivity of the surfaces, its 
effect was calculated by varying the emissivity from 0.2 to 0.8 for a 
strontium capsule at one thermal loading. Clean stainless steel may 
have an emissivity as low as 0.2, but oxidation of the surface may 
increase this value to as high as 0.7. Further calculations were 
made to determine the inner and outer wall temperatures for a 
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single capsule stored in air or water with constant 80°F surround- 
ings. Results for air storage show that the inner wall temperature of 
a fully loaded strontium capsule (1156 W) would reach 1113°F, 
while the outer surface would reach 818°F; heat is transfrred to the 
80°F boundary by both natural convection and thermal radiation. 
Due to the better heat transfer in water, the outer wall temperature 
was only 118°F, while the inner wall temperature was 700°F for a 
fully loaded (1156 W) strontium capsule. If strontium and cesium 
capsules are isolated in a basalt formation at an areal loading of 77 
kW/acre, the calculated peak capsule surface temperature after one 
year is 1155°F. In this configuration, the peak inner wall tempera- 
tures would be about 1360°F for a fully loaded strontium capsule, 
and about 1180°F for a fully loaded cesium capsule. 


49382 (RHO-WM-SA—4) Hanford Solid Waste Han- 
dling Facility strategy. Albaugh, J.F. (Rockwell Internation- 
al Corp., Richland, WA (USA). Rockwell Hanford Oper- 
ations). May 1982. Contract AC06-77RL01030. 8p. NTIS, 
PC A02/MF AO1. Order Number DE82017163. 

Prior to 1970, transuranic (TRU) solid waste was disposed of 
at Hanford by shallow land burial. Since 1970, TRU solid waste has 
been stored in near surface trenches designed to facilitate retrieval 
after twenty-year storage period. Current strategy calls for final dis- 
posal in a geologic repository. Funding permitting, in 1983, certifi- 
cation of newly generated TRU waste to the Waste Isolation Pilot 
Plant (WIPP) criteria for geologic disposal will be initiated. Certi- 
fied and uncertified waste will continue to be stored at Hanford in 
retrievable storage until a firm schedule for shipment to WIPP can 
be developed. Previously stored wastes retrieved for geologic dis- 
posal and newly generated uncertified waste will require processing 
to assure compliance with disposal criteria. A facility to perform 
this function is being developed. A study to determine the require- 
ments of this Waste Receiving and Processing (WRAP) Facility is 
currently being conducted. The processes, equipment and schedules 
are described. Processes for use include the following: TRU/non- 
TRU separation; plasma torch-size reduction; arc saw-size reduc- 
tion; incineration of organic solid waste; microwave plasma inciner- 
ation-liquid waste; vacuum furnace metal melting; vibratory finish- 
ing-decontamination; electropolishing-decontamination. Detailed 
design of the WRAP Facility is slated for completion in FY 1987 
with construction to be completed in FY 1991. 


49383 (SAND—80-2813) Preliminary thermal analyses 
for a nuclear waste repository in tuff. Gartling, D.K.; Eaton, 
R.R.; Thomas, R.K. (Sandia National Labs., Albuquerque, 
NM (USA)). Apr 1981. Contract AC04-76DP00789. 159p. 
NTIS, PC A08/MF A0O1. Order Number DE82008799. 

Portions of document are illegible. 

Preliminary thermal calculations have been completed for a 
generic nuclear waste repository sited in welded tuff below the 
water table at the Nevada Test Site. Parametric studies were car- 
ried out for the thermal response of the repository for both high 
level and spent fuel nuclear waste. Computations were made on 
three geometric scales which included global repository, room and 
pillar and near field models. Results of the particular studies carried 
out at Sandia National Laboratories are reported; references are 
provided for results obtained by other contractors. 


49384 (SAND—81-0709) Program criteria for subseabed 
disposal of radioactive waste: site qualification plan. Laine, 
E.P.; Anderson, D.R.; Hollister, C.D. (Sandia National 
Labs., Albuquerque, NM (USA)). May 1982. Contract 
AC04-76DP00789. 13p. NTIS, PC A02/MF AOl. Order 
Number DE82019846. 

This document describes the evolving methodology which is 
being used to identify, and study sites in subseabed geological for- 
mations which may be candidates for use as repositories for high- 
level nuclear waste. Two primary criteria guide all phases of this 
work: the stability and barrier criteria. The stability criterion de- 
fines areas of the seabed that are unlikely to be disturbed by tec- 
tonic forces and oceanographic changes durig the lifetime of a 
waste repository. The barrier criterion defines those subseabed geo- 
logical formations most likely to form an effective barrier to the re- 
lease of radionuclides. Because of the large area of the oceans, a 
phased approach has been adopted through which successively 
smaller areas of the sea floor are studied in ever greater detail. The 
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first phase, which is complete, has identified abyssal clay deposits 
that are remote from tectonic boundaries and continental margins 
as being the regions (> 10° km?) on the sea floor within which ac- 
ceptable sites might be most readily identified. The second phase 
involves downgrading less desirable areas (> 10‘ km?) within these 
regions, using archived seismic reflection profiling, sediment cores, 
and oceanographic data. This winnowing process identifies loca- 
tions about one degree square (2 10‘ km?) for more detailed field 
studies during the first part of the third phase. From these locations 
candidate sites (= 10* km?) will be chosen based on detailed geo- 
logical and geophysical surveying. In the second part of the third 
phase, detailed monitoring of the candidate sites will begin to deter- 
mine long-term baseline conditions. After monitoring is underway, 
a pilot repository will be established using waste canisters. Based 
on this work, a site selection/rejection report will be written. The 
fourth and last phase will involve extended monitoring of oceano- 
graphic conditions at each repository. 


49385 (SAND—81-1058) In-situ tuff Water Migration/ 
Heater Experiment: instrumentation design and fielding. 
Waymire, D.R.; Duimstra, C.O. (Sandia National Labs., Al- 
buquerque, NM (USA)). Apr 1982. Contract AC04- 
76DP00789. 30p. NTIS, PC A03/MF A0O1. Order Number 
DE82015999. 

Portions of document are illegible. 

In conjunction with the Nevada Nuclear Waste Storage In- 
vestigation Project, Sandia National Laboratories conducted a 
Water Migration/Heater Experiment in welded tuff at the Nevada 
Test Site. The heater and associated instrumetation were operated 
underground for about 7 months during FY80. The instrumentation 
measured water depth and alkalinity, temperatures, cavity pres- 
sures, relative humidity, in-situ stress changes, and displacement in 
the drill holes and surrounding rock mass. An on-line, calculator- 
based data acquisition system controlled the experiment and accu- 
mulated 120 channels of data. Most instrumentation operated satis- 
factorily and almost all was recovered for postmortem examination. 


49386 (SAND—81-1664) Effects of elevated temperature 
and pore pressure on the mechanical behavior of Bullfrog tuff. 
Olsson, W.A. (Sandia National Labs., Albuquerque, NM 
(USA)). Feb 1982. Contract AC04-76DP00789. 12p. NTIS, 
PC A02/MF AO1. Order Number DE82011782. 

Samples of the Bullfrog Member of the Crater Flat Tuff 
from the depth interval 758.9 to 759.2 m in hole USW-G1 on the 
Nevada Test Site were tested in triaxial compression. Test condi- 
tions were: (1) effective confining pressure to 20 MPa; (2) tempera- 
ture of 200°C; (3) both dry and with pore water pressures from 3.4 
to 5 MPa; and (4) a strain-rate of 10~*/s. The results suggest that 
the presence of water causes the strength to decrease. In addition, 
the brittle-ductile transition pressure for this rock was found to be 
about 15 MPa, regardless of saturation. Below this pressure defor- 
mation is characterized by unstable stress drops and the develop- 
ment of a single fracture, and above this pressure deformation is 
stable and distributed more uniformly throughout the sample. 


49387 (SAND—82-0174) Effects of repository depth on 
ground motion: the Pahute Mesa data. Vortman, L.J.; Long, 
J.W. (Sandia National Labs., Albuquerque, NM (USA)). 
May 1982. Contract AC04-76DP00789. 368p. D. Order 
Number DE82019850. 

Portions of document are illegible. 

Measurements of ground motion from ten Pahute Mesa 
weapons tests were made at seven locations on the Nevada Test 
Site. Each location had measurements at the surface and at a depth 
ranging from 61m to 762m, permitting an assessment of the effect 
of depth on ground motion. Measurements of vertical, radial and 
tangential acceleration were made at each location and depth, and 
the three components of acceleration were used to determine peak 
vector magnitudes of acceleration, velocity, and displacement. Top- 
to-bottom ratios of the peak vectors were plotted against depth and 
an exponential least squares fit made to the curve. Ratios of the 
largest single peaks, averages of the 5, 10, 15, 20, and 25 largest 
peaks, and ratios of Pseudo Relative Response Velocity (PSRV) 
were examined. Fits for the multiple peaks were better than for 
single peaks, and those for PSRV’s better than for multiple peaks as 
evidenced by improvements in coefficients of determination. While 
scatter from one event to the next contributes to small coefficients 
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of determination, an even greater effect is produced by differences 
in geology at the seven locations. Fits to the data can be used as 
prediction equations. Examination of waveforms of individual com- 
ponents of motion showed influences of topography at two loca- 
tions. 


49388 (SAND—82-0312C) Issues related to field testing 
in tuff. Zimmerman, R.M. (Sandia National Labs., Albu- 
querque, NM (USA)). 1982. Contract AC04-76DP00789. 8p. 
(CONF-820803—4). NTIS, PC A02/MF AOl. Order 
Number DE82012636. 

From 23. US symposium on rock mechanics; Berkeley, CA, 
USA (25 Aug 1982). 

This paper has brought out the unique properties of tuffs and 
related them to needs associated with their use as a host rock for a 
high level nuclear waste repository. Major issues of temperature, 
pore water, joints, and depositional patterns have been identified 
and related responses and impacts outlined in Table 1. Planned ex- 
periments have been outlined and their relationships to the rock 
mechanics issues summarized in Table 2. The conclusions from this 
paper are: (1) tuff is a complex rock and basic phenomenological 
understanding is incomplete: and (2) available field test facilities 
will be used for a series of experiments designed to improve pheno- 
menological understanding and support repository design efforts. 


49389 (SAND—82-0459C) Ocean FUSRAP: feasibility of 
ocean disposal of materials from the Formerly Utilized Sites 
Remedial Action Progam (FUSRAP). Kupferman, S.L.; An- 
derson, D.R.; Brush, L.H.; Gomez, L.S.; Laul, J.C.; She- 
phard, L.E. (Sandia National Labs., Albuquerque, NM 
(USA); Pacific Northwest Lab., Richland, WA (USA)). 
1982. Contract AC04-76DP00789. 14p. (CONF-820303—8). 
NTIS, PC A02/MF AO1. Order Number DE82011567. 


From Waste management conference; Tucson, AZ, USA (8 
Mar 1982). 


Portions of document are illegible. 

The Formerly Utilized Sites Remedial Action Program 
(FUSRAP) of the Department of Energy is designed to identify 
and evaluate the radiological conditions at sites formerly used by 
the Corps of Engineers Manhattan Engineer District and the US 
Atomic Energy Commission. Where required, remedial action will 
be instituted to remove potential restrictions on the use of the sites 
due to residual low-level radioactive contamination. A total of 31 
sites that may require remedial action has been identified. The pur- 
pose of the Ocean FUSRAP Program, which began in March 1981, 
is to assess the technical, environmental, and institutional feasibility 
of disposing, in the ocean and on the ocean floor, of FUSRAP soil 
and rubble which contains traces of natural radioactive materials. 
The initial focus has been on the Middlesex, New Jersey, Sampling 
Plant site and surrounding properties, which contain on the order 
of 100,000 metric tons of material. The Belgian Congo uranium ore 
and other uranium ores used by the United States were handled at 
the sampling plant site. In studying the feasibility of ocean disposal 
of FUSRAP material from Middlesex, New Jersey, we have begun 
to examine institutional requirements to be met, the composition of 
the source material with regard to its inventory of toxic chemical 
and radiochemical components and the impact of the source materi- 
al in the marine environment. To date we have found nothing that 


would preclude safe and inexpensive disposal of this material in the 
ocean. 


49390 (SAND—82-1199C) Constant temperature and 
thermal gradient investigations of the near field subseabed en- 
vironment: chemical and thermodiffusional effects. Thornton, 
E.C.; Seyfried, W.E. Jr. (Sandia National Labs., Albuquer- 
que, NM (USA); Minnesota Univ., Minneapolis (USA)). 
1982. Contract AC04-76DP00789. 15p. (CONF-820570—3). 
NTIS, PC A02/MF AO1. Order Number DE82018589. 

From Materials Characterization Center workshop on leach- 
ing; Gaithersburg, MD, USA (19 May 1982). 

Both constant temperature (200°, 300°) and temperature gra- 
dient experiments were conducted to examine interactions of 
seawater with sediment from study area 1000 km north of Hawaii. 
Solutions were sampled at experimental temperatures and pressure 
(500 or 600 bars). The results of the experimental studies presented 
illustrates that the chemistry of the near field environment is deter- 
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mined by a combination of water-rock interaction and thermal dif- 
fusion effects. Most important with respect to a thermal gradient is 
the thermal diffusion effect which results in large scale fluxes of Na 
and Cl from the hot zone towards the cool zone. This phenomenon 
serves to markedly decrease the ionic strength of the hot zone. 
Other elements, however, appear to be influenced by water-rock in- 
teraction processes as well as thermal diffusion. The behavior of 
Mg is particularly important in this regard because of its potential 
of generating an acidic environment in the near field region. Reso- 
lution of the relative importance of these processes is necessary to 
determine the suitability of the subseabed environment as a reposi- 
tory for high level radioactive waste. 


49391 (SAND—82-1379C) Subseabed disposal: systematic 
application of the site qualification plan. Shephard, L.E.; 
Damuth, J.E.; Hayes, D.B.; Heath, G.R.; Laine, E.P.; 
Leinen, M.; Tucholke, B.E. (Sandia National Labs., Albu- 
querque, NM (USA)). 1982. Contract AC04-76DP00789. 
15p. (CONF-820926—1). NTIS, PC A02/MF A0Ol. Order 
Number DE82018750. 

From Marine Technology Society and Geological Society of 
America conference on oceans; Washington, DC, USA (20 Sep 
1982). 

: Portions of document are illegible. 

Two criteria, geologic stability and barrier effectiveness, 
form the basis of the Subseabed Disposal Program's site qualifica- 
tion plan to evaluate the ocean basins and identify those regions 
having characteristics most favorable for containment of radioac- 
tive waste. Stability criteria are used to define those regions least 
likely to be disturbed by tectonic forces or oceanographic changes 
during the lifetime of a waste repository. Barrier criteria define 
those lithologies most likely to form an effective barrier to the re- 
lease of radionuclides. Two north Pacific regions and three north 
Atlantic regions (PAC I and II and ATL I, II, and III, respective- 
ly) have thus far been selected for further investigation based on 
the site qualification plan. The PAC I region, centered on the 
Shatsky Rise in the northwest Pacific, has been subdivided into 
areas and locations on the basis of an exhaustive review of data 
available in the archives of national and international agencies and 
institutions. Results from three locations surveyed and sampled 
within the PAC I region (VEMA cruise 36-12) suggest some vari- 
ability in seismic reflector character and lithology, attributable par- 
tially to the effects of the North Pacific current. PAC II, located 
northeast of Hawaii, represents a generic study region characteristic 
of the Pacific pelagic, abyssal hill environment. Seismic reflection 
surveys and sampling indicate uniform sediment properties and 
processes, both laterally and vertically, within the PAC II region. 
Initial investigation of Regions ATL I, II, and III, located within 
the distal Nares abyssal plain, the distal Sohm abyssal plain, and the 
Cape Verde region, respectively, suggests certain smaller areas 
within these regions warrant more detailed study. 


49392 (TAC—2) Technical Advisory Committee on the 
nuclear-fuel waste-management program. Second annual 
report. (McMaster Univ., Hamilton, Ontario (Canada). 
Technical Advisory Committee; Atomic Energy of Canada 
Ltd., Pinawa, Manitoba. Whiteshell Nuclear Research Es- 
tablishment). May 1981. 119p. NTIS (US Sales Only), PC 
A06/MF A0O1. Order Number DE82903075. 

The purpose of the Technical Advisory Committee is to act 
as an independent review committee advising Atomic Energy of 
Canada Limited (AECL) on the extent and quality of the Nuclear 
Fuel Waste Management Program (the disposal program). This 
document provides details on TAC’s review procedures and evalua- 
tions made by TAC through its second year of operation. The per- 
formance assessments cover: environmental and safety assessment; 
geoscience research; immobilization technology; geochemistry and 
applied chemistry; and conceptual engineering. (ATT) 


49393 (UCRL—52929) Geochemical studies of sorption 
and transport of radionuclides in rock media. Coles, D.G.; 
Weed, H.C.; Tewhey, J.D. (Lawrence Livermore National 
Lab., CA (USA)). 21 Mar 1980. Contract W-7405-ENG-48. 
67p. NTIS, PC A04/MF AO1. Order Number DE82018325. 

Four studies, which supported the goals of the WISAP Pro- 
gram at Battelle PNL, were undertaken by the Lawrence Liver- 
more Laboratory during FY 1979. These were: (1) Batch K/sub d/ 
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experiments, (2) Dynamic sorption experiments on rock cores, (3) 
Feasibility study for an in situ tracer test at the Climax Stock, NTS, 
and (4) Geochemical equilibrium code development. Only the equi- 
librium code development was not funded by the WISAP during 
FY 1979. The emphasis for the batch K/sub d/ studies was on var- 
ious (15) sandstones in brine using Se, ®Sr, !*°Sb, 1°7Cs, 1*Ce, 
and *57Pu tracers. These sandstone samples were well-characterized 
for their physical and mineralogical nature. Complex K/sub d/ be- 
havior was observed for the radionuclides studied but **Sr showed 
K/sub d/ values near zero for all samples. Both ‘Ce and 7°°Pu 
K/sub d/ values ranged from 20 to upper limits of = 17,000. Dy- 
namic sorption studies were done on NTS tuff and St. Peter sand- 
stone core using *H, *Sr, and /sup 95m/Tc. These radionuclides 
were injected as a short pulse into the rock-equilibrated water that 
was flowing through the core. Tracer-free water was then contin- 
ually flowed through the core until elution curves for the mobile 
radionuclides were established. Tritium and /sup 95m/Tc both 
traveled through the cores at the same rate, indicating no sorption 
for the mobile fraction of /sup 95m/Tc (*TcO,~). Strontium-85 
did not exit the tuff cores but did exit the sandstone core although 
the elution curves showed definite retardation relative to the move- 
ment of *H and /sup 95m/Tc. Post-elution sectioning of the cores 
indicated that a fraction of the /sup 95m/Tc remained in the cores 
and was evenly distributed through the tuff cores. Strontium-85 
showed a generally decreasing distribution from the inlet side to 
the outlet side of the tuff cores. 


49394 (UCRL—53269) Postclosure risks of alternative 
SRP nuclear waste forms in geologic repositories. Cheung, 
H.; Edwards, L.; Harvey, T.; Revelli, M. (Lawrence Liver- 
more National Lab., CA (USA)). May 1982. Contract W- 
7405-ENG-48. 43p. NTIS, PC A03/MF AOl. Order 
Number DE82017234. 

The postclosure risk of REFERENCE and ALTERNA- 
TIVE waste forms for the defense high-level waste at the Savannah 
River Plant (SRP) were compared by analyses with a computer 
code, MISER, written to study the effects of repository features in 
a probabilistic framework. MISER traces radionuclide flows 
through a network of stream tubes from the repository to risk-sensi- 
tive points. Uncertainties in waste form, package properties, and 
geotechnical data are accounted for with Monte Carlo techniques. 
Our results show: (1) for generic layered-salt and basalt repositor- 
ies, the difference in performance between the two waste forms is 
insignificant; (2) where the doses are sensitive to uncertainties in 
leaching rates, the doses are orders of magnitude below back- 
ground; (3) disruptive events contribute only slightly to the risk of 
a layered-salt repository; (4) simple design alterations have strong 
effects on near field doses; (5) great care should be exercised in se- 
lecting the location at which repository risks are to be measured, 
calculated, or regulated. 


49395 (UCRL—87065) Incorporation of high-level wastes 
in SYNROC: results from recent process-engineering studies 
at Lawrence Livermore National Laboratory. Campbell, J.H.; 
Hoenig, C.L.; Ackerman, F.J.; Peters, P.E.; Grens, J.Z. 
(Lawrence Livermore National Lab., CA (USA)). 15 Apr 
1982. Contract W-7405-ENG-48. 1lp. (CONF-820636—2). 
NTIS, PC A02/MF AO1. Order Number DE82013402. 

From 5. international symposium on the scientific basis for 
radioactive waste management; Berlin, F.R. Germany (7 Jun 1982). 

Portions of document are illegible. 

In this paper, highlights from recent engineering research 
and development, in particular, results from fluidized bed calcina- 
tion studies of SYNROC slurry are summarized. A schematic dia- 
gram of the envisioned SYNROC process (at this stage of develop- 
ment) is also presented. It shows the use of a fluidized bed calciner 
to prepare SYNROC powder that is then fed to a storage hopper. 
Bellows-type canisters are filled, evacuated, sealed and preheated. 
The preheated canisters are loaded into a hot isotactic pressing unit 
where they are densified, then removed and cooled and finally 
loaded into a waste storage container. After sealing, this container 
is decontaminated and transferred to the interim storage facility and 
then, ultimately, to an underground repository. 
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49396 (UCRL—87183) Executive committee report: geo- 
technical instrumentation working group meeting. Wilder, 
D.G.; Rogue, F.; Beloff, W.R.; Binnall, E.; Gregory, E.C. 
(Lawrence Livermore National Lab., CA (USA); Soil and 
Rock Instrumentation Co., Newton Upper Falls, MA 
(USA); Lawrence Berkeley Lab., CA (USA); Rockwell In- 
ternational Corp., Richland, WA (USA). Rockwell Hanford 
Operations). 26 Apr 1982. Contract W-7405-ENG-48. 54p. 
(CONF-820422—3). NTIS, PC A04/MF AOl. Order 
Number DE82012837. 

From American Society of Civil Engineers conference; Las 
Vegas, NV, USA (26 Apr 1982). 

Responding to the widespread need for the geotechnical 
community to discuss instrumentation for nuclear waste repositor- 
ies, a meeting was held December 2 and 3, 1981, in Denver, Colo- 
rado. This report gives the group's consensus recommendations to 
aid in making decisions for development of instrumentation for 
future repository work. The main conclusions of the working group 
meeting were as follows: (1) monitoring of geotechnical parameters 
in nuclear waste repositories will be necessary to meet licensing re- 
quirements; (2) currently available instruments are underdeveloped 
for this monitoring; (3) research and development to provide ade- 
quate instrumentation will need to be performed under federal 
sponsorship by national laboratories, universities, contractors, and 
consultants; and (4) a NASA-type reliability program is needed to 
meet the quality assurance, durability, calibration, and time sched- 
ule demands of geotechnical instrumentation development. This 
will require significant financial commitments from the federal 
sector. 


49397 (UCRL—87593) Responsibilities, opportunities and 
challenges in geophysical exploration. Rytle, R.J. (Lawrence 
Livermore National Lab., CA (USA)). 4 May 1982. Con- 
tract W-7405-ENG-48. 8p. (CONF-820803—12). NTIS, PC 
A02/MF A0O1. Order Number DE82016777. 

From 23. US symposium on rock mechanics; Berkeley, CA, 
USA (25 Aug 1982). 

Geophysical exploration for engineering purposes is con- 
ducted to decrease the risk in encountering site uncertainties in con- 
struction of underground facilities. Current responsibilities, oppor- 
tunities and challenges for those with geophysical expertise are de- 
fined. These include: replacing the squiggly line format, developing 
verification sites for method evaluations, applying knowledge engi- 
neering and assuming responsibility for crucial national problems 
involving rock mechanics expertise. 


49398 (USGS-OFR—82-145) Geophysical studies of the 
Syncline Ridge area, Nevada Test Site, Nye County, Nevada. 
Hoover, D.B.; Hanna, W.F.; Anderson, L.A.; Flanigan, 
V.J.; Pankratz, L.W. (Geological Survey, Reston, VA 
(USA)). 1982. Contract AI08-78ET44802. 72p. NTIS, PC 
A04/MF A0O1. Order Number DE82019413. 

Portions of document are illegible. 

A wide variety of geophysical methods were employed to 
study a proposed nuclear waste site at Syncline Ridge on the 
Nevada Test Site, Nevada. Detailed and regional gravity work re- 
vealed complex structure at the site. Magnetics helped only in iden- 
tifying small areas of Tertiary volcanic rocks because of low mag- 
netization. Seismic refraction assisted in identifying near surface 
faulting and bedrock structure. Difficulty was experienced in ob- 
taining good quality reflection data, implying significant structural 
complexity. Electrical methods were used for fault identification 
and for mapping of a thick argillaceous unit of the Eleana Forma- 
tion in which nuclear waste was to be emplaced. The geophysical 
studies indicate that major faults along the axis of Syncline Ridge 
and on both margins have large vertical offsets displacing units so 
as not only to make mining difficult, but also providing potential 
paths for waste migration to underlying carbonate aquifers. The 
Eleana Formation appeared heterogeneous, which was inferred to 
be due to structural complexity. Only a small region in the north- 
west part of the study area was found to contain a thick and rela- 
tively undisturbed volume of host rock. Deep electrical soundings 
identified a very conductive region in the crust below Syncline 
Ridge at depths shallower than 10 km. Similar conductive regions 
have been observed associated with geothermal systems in the 
western United States and imply the potential for a blind geother- 
mal system below Syncline Ridge. The geophysical studies pro- 
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vided negative evidence for the suitability of the site for a nuclear 
waste repository. 


49399 (USGS-OFR—82-465) Remote-reference magneto- 
telluric survey, Nevada Test Site and vicinity, Nevada and 
California. Furgerson, R.B.; Hoover, D.B. (Geological 
Survey, Denver, CO (USA); Argonaut Enterprises, Denver, 
CO (USA)). 1982. Contract AI08-78ET44802. 142p. NTIS, 
PC A07/MF AO1. Order Number DE82019412. 

Portions of document are illegible. 

A 50-station seismic network has been established in the 
NTS area. Fifteen remote reference magnetotelluric soundings were 
made close to these stations. The SE or ESE electrical strike direc- 
tions at the stations agree well (except for three stations) with the 
major structural trends in the area of the Furnace Creek Fault 
Zone, the Walker Lane Mobile Belt, the Las Vegas Shear Zone, 
and the Arrowhead Mine Fault. An attempt was made to establish 
a cross section. (DLC) 


49400 (USGS-OFR—82-466) Electrical studies at the 
proposed Wahmonie and Calico Hills nuclear waste sites, 
Nevada Test Site, Nye Co., Nevada. Hoover, D.B.; Chor- 
nack, M.P.; Nervick, K.H.; Broker, M.M. (Geological 
Survey, Reston, VA (USA)). 1982. Contract AI08- 
78ET44802. 95p. NTIS, PC AOS/MF A0O1. Order Number 
DE82019308. 

Portions of document are illegible. 

These two sites in the southwest quadrant of NTS were in- 
vestigated as potential repositories for high-level nuclear waste. 
The emplacement medium at both sites was to be an inferred intru- 
sive body at shallow depth; the inference of the presence of the 
body was based on aeromagnetic and regional gravity data. This 
report summarizes results of Schlumberger VES, induced polariza- 
tion dipole-dipole traverses and magnetotelluric soundings made in 
the vicinity of the sites in order to characterize the geoelectric sec- 
tion. 


49401 (USGS-OFR—82-536) Magnetic properties of drill 
core and surface samples from the Calico Hills area, Nye 
County, Nevada. Baldwin, M.J.; Jahren, C.E. (Geological 
Survey, Denver, CO (USA); Fenix and Scisson, Inc., Mer- 
cury, NV (USA)). 1982. Contract AI08-78ET44802. 30p. 
NTIS, PC A03/MF AO1. Order Number DE82019219. 

The interpretation of the aeromagnetic survey of the Calico 
Hills area of the Nevada Test Site, Nye County, Nevada, required 
the determination of magnetic properties of rocks exposed in the 
region. Eighty-two samples representing a variety of units found at 
the surface show that most rocks in the Calico Hills, other than 
parts of the Eleana Formation, are relatively nonmagnetic. The 
magnetic vector of the Eleana Formation at the surface was found 
to point northward and downward. Remanence directions were 
scattered, but a remanence azimuth of 16° east of north was as- 
signed on the basis of present-day declination. Measurements of 123 
samples of the Eleana from the exploratory drill hole UE25a-3 indi- 
cate that some facies are strongly magnetic. The average total mag- 
netization of the argillite samples is 3.89 A/m (0.00389 emu). These 
samples have an average natural remanent inclination of 76° Re- 
sults of demagnetization demonstrated that this relatively high incli- 
nation is due, at least in part, to a soft vertical component of re- 
manent magnetization. The magnitude of the component could not 
be determined. Further tests showed that the tendency to pick up a 
soft component of magnetism may be a function of rock type. Inho- 
mogeneity of the Eleana argillite was probably the cause of some 
differences in remanence values between large and small samples 
from the same depth. 


49402 System for chemically digesting low level radioac- 
tive, solid waste material. Blasewitz, A.G.; Cowan, R.G. (to 
Dept. Of Energy). US Patent 4,313,845. 2 Feb 1982. Filed 
date 28 Nov 1979. vp. 

PAT-APPL-098109. 

An improved method and system are disclosed for chemical- 
ly digesting low level radioactive, solid waste material having a 
high through-put. The solid waste material is added to an annular 
vessel (10) substantially filled with concentrated sulfuric acid. Con- 
centrated nitric acid or nitrogen dioxide is added to the sulfuric 
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acid within the annular vessel while the sulfuric acid is reacting 
with the solid waste. The solid waste is mixed within the sulfuric 
acid so that the solid waste is substantilly fully immersed during the 
reaction. The off gas from the reaction and the products slurry resi- 
due is removed from the vessel during the reaction. 


49403 Method and article for primary containment of 
cesium wastes. Angelini, P.; Lackey, W.J.; Stinton, D.P.; 
Blanco, R.E.; Bond, W.D.; Arnold, W.D. Jr. (to Dept. of 
Energy). US Patent Application 298,969. 3 Sep 1981. 13p. 
Contract W-7405-ENG-26. 

A method for producing a cesium-retentive waste form, 
characterized by a high degree of compositional stability and me- 
chanical integrity, is provided by subjecting a cesium-loaded zeolite 
to heat under conditions suitable for stabilizing the zeolite and im- 
mobilizing the cesium, and coating said zeolite for sufficient dura- 
tion within a suitable environment with at least one dense layer of 
pyrolytic carbon to seal therein said cesium to produce a final, 
cesium-bearing waste form. Typically, the zolite is stabilized and 
the cesium immobilized in less than four hours by confinement 
within an air environment maintained at about 600°C. Coatings are 
thereafter applied by confining the calcined zeolite within a coating 
environment comprising inert fluidizing and carbon donor gases 
maintained at 1000°C for a suitable duration. 


49404 Boussinesq-papkovich funciions for creep around a 
spherical cavity or a rigid inclusion in a gravity-loaded half 
space. Anderson, C.A. (Univ. of California, Los Alamos, 
NM). American Society of Mechanical Engineers, [Paper]; No. 
81-APM-30, 4(1981). 

Boussinesq-Papkovich stress functions are used to determine 
three-dimensional closed form solutions for steady creep around a 
spherical cavity or rigid inclusion in a half-space under gravity 
loading. The ratio of cavity depth to radius is asumed to be greater 
than 5, and the flow law of the half space is linear, which allows 
for solution in terms of a finite number of spherical harmonics. Nu- 
merical results are given to show the influence of the lateral stress 
component at infinity, the stabilizing effect of internal cavity pres- 
sure, and buoyancy forces associated with the motion of a rigid in- 
clusion. 9 refs. 


49405 Thermal properties of rock salt and quartz mon- 
zonite to 573 k and 50-mpa confining pressure. Durham, 
W.B.; Abey, A.E. (Lawrence Livermore Natl Lab, Calif, 
USA). American Society of Mechanical Engineers, [Paper]; 
No. 81-HT-51, vp(1981). 

Measurements of thermal conductivity, thermal diffusivity, 
and thermal linear expansions have been made on two rock types, a 
rock salt and a quartz monzonite, at temperatures from 300 to 573 
K and confining pressures from 10 to 50 MPa. Thermal conductiv- 
ity and diffusivity both decrease with increasing temperature in ap- 
proximately linear fashion for samples which have not been previ- 
ously heated. Preliminary indications suggest that conductivity and 
diffusivity at low pressure and temperature may decrease as a result 
of heat treatment above 400 K. 27 refs. 


49406 Equivalent continuum model for fluid flow, heat 
and mass transport in geologic materials. Runchal, A.; Hock- 
ing, G. (Anal and Comput Res Inc, Los Angeles, Calif, 
USA). American Society of Mechanical Engineers, [Paper]; 
No. 81-HT-54, vp(1981). 

This paper describes the mathematical and numerical basis, 
and the application of an equivalent porous media flow model for 
fluid flow, heat and mass transport. The paper describes the math- 
ematical and numerical framework of the model, its verification 
against analytic solutions and its application to the problem of heat 
and ground water flow in a hypothetical nuclear waste repository 
driven by the radioactive decay heat. 12 refs. 
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REFER ALSO TO CITATION(S) 49328, 49354, 49376, 49389, 49393, 49424, 
50345, 51443, 51487, 51488, 51490, 51491, 51517, 51558, 51561 


49407 (DOE/AL—226/UMTRA) Geochemical investiga- 
tion of UMTRAP designated site at Canonsburg, Pennsylva- 
nia. Markos, G.; Bush, K.J.; Freeman, T. (Colorado Univ., 
Denver (USA). Center for Environmental Studies; Geo- 
chemistry and Environmental Chemistry Research, Inc., 
Rapid City, SD (USA)). May 1981. Contract AS04- 
76ET44206. 219p. NTIS, PC A1l0/MF AO1. Order Number 
DE82003254. 

UMTRATP is an acronym for Uranium Mill Tailings Remedi- 
al Action Project. The Canonsburg, Pennsylvania site was utilized 
from 1911 to 1922 and from 1930 to 1942, first to remove radium 
from sedimentary uranium ore, and later to remove uranium from 
ore as well as process various materials, ceasing operations in 1957. 
Of the three areas, Area A is the former mill site and is occupied in 
part by present industrial activities. Area B is comprised of mill res- 
idues mixed with sediment dredged from Chartiers Creek, a dis- 
turbed terrace along Chartiers Creek, and a ditch on the north side. 
The ditch contains water with the highest concentrations of con- 
taminants measured in the Canonsburg site. It is believed that un- 
processed ore is deposited here and effluent from leaks in a sewer 
line across the north edge of Areas A and B carry contaminants 
from heavily contaminated drains in the buildings of Area A. Area 
C contains the former liquid disposal lagoon, and the central part of 
the area is highly contaminated to a depth of about 3 meters. Area 
C contains the most concentrated waste material with maximum 
levels (except for the ditch on the north side of Area B) of all the 
contaminants distributed throughout the area. Contamination out- 
side the site is limited. The presence of contaminants in the ditches, 
in the soils on the river bank, and below the tailings pile is not at- 
tributed to migration processes, but rather to the presence of ore 
materials and concentrated wastes mechanically dispersed through- 
out the area. 


49408 (DOE/EV—0005/23) Formerly utilized MED/ 
AEC sites remedial-action program. Radiological survey of 
Ryerson Physical Laboratory, The University of Chicago, 
Chicago, Illinois, September 11-25, 1976. Wynveen, R.A.; 
Smith, W.H.; Mayes, C.B.; Justus, A.L. (Argonne National 
Lab., IL (USA)). May 1982. Contract W-31-109-ENG-38. 
93p. (ANL-OHS/HP—82-103). NTIS, PC A05/MF AOIl. 
Order Number DE82016068. 

A comprehensive radiological survey was conducted at the 
Ryerson Physical Laboratory at the University of Chicago, Chica- 
go, Illinois. General radiochemistry and/or physics research was 
performed at this facility during the MED/AEC era in the 1940s. 
The building is now used as laboratories, offices, and classrooms. 
The survey was undertaken to determine the location and quantities 
of any radioactive materials remaining from the MED/AEC activi- 
ties. Forty spots of contamination in 26 rooms possibly resulting 
from MED/AEC occupancy exceeded the allowable limits as given 
in ANSI Standard N13.12 for Group 1 nuclides. The potential for 
radiation exposure to occupants of this building from these sources 
of contamination is remote under current use conditions. Concen- 
trations of radon daughters in the air of the building were less than 
the limit of 0.01 WL above background as given in the Surgeon 
General's Guidelines. Concentrations of radionuclides in soil sam- 
ples collected around the facility indicated background levels. The 
presumed maximum potential dose for external penetrating radi- 
ation resulting from exposure to the radioactivity remaining from 
MED/AEC operations was calculated to be 140 mrem a year, 
which is 30% of the 500-mrem standard for an individual in an un- 
controlled area. In order to reduce the potential for radiation expo- 
sure, remedial measures such as stabilization of the contamination in 
place would be applicable as a short-term measure. In order to 
reduce the risk in the event that building modifications take place 
in the future, health physics procedures and coverage are recom- 
mended. The long-term solution would involve decontamination by 
removal of the radioactive residues from the 26 rooms or areas 
where contamination possibly resulting from MED/AEC activities 
was detected. 





05 NUCLEAR FUELS 
0530 Environmental Aspects 


49409 (DOE/EV—0005/25) Formerly utilized MED/ 
AEC sites remedial-action program. Radiological survey of 
Kent Chemical Laboratory, The University of Chicago, Chica- 
go, Illinois, September 7-13, 1977. Wynveen, R.A.; Smith, 
W.H.; Mayes, C.B.; Justus, A.L. (Argonne National Lab., 
IL (USA)). May 1982. Contract W-31-109-ENG-38. 83p. 
(ANL-OHS/HP—82-101). NTIS, PC AOS/MF A0O1. Order 
Number DE82016059. 

A comprehensive radiological survey was conducted at the 
Kent Chemical Laboratory at the University of Chicago, Chicago, 
Illinois. General radiochemistry and/or physics research was per- 
formed at this facility during the MED/AEC era in the 1940s. The 
building is now used as laboratories, offices, and classrooms. The 
survey was undertaken to determine the location and quantities of 
any radioactive materials remaining from the MED/AEC oper- 
ations. Nineteen spots of contamination possibly resulting from 
MED/AEC occupancy in 12 rooms exceeded the allowable limits 
for ?®Ra and **°Pu as given in the ANSI Standard N13.12. Under 
current use conditions, the potential for radiation exposure to occu- 
pants of this building from these sources of contamination is 
remote. Concentrations of radon daughters in the air of the building 
were below the limit of 0.01 Working Level above background as 
given in the Surgeon General's Guidelines. Concentrations of ra- 
dionuclides in soil samples from near the laboratory were essential- 
ly at background levels. The maximum potential dose for external 
penetrating radiation resulting from exposure to the radioactivity 
remaining from MED/AEC operations was calculated to be 500 
mrem a year, which is equal to the 500 mrem standard for an indi- 
vidual in an uncontrolled area. In order to reduce the potential for 
radiation exposure, remedial measures such as stabilization of the 
contamination in place would be applicable as a short-term meas- 
ure. In order to reduce the risk in the event that building modifica- 
tions take place in the future, health physics procedures and cover- 
age are recommended. The long-term solution would involve de- 
contamination by removal of the radioactive residues from the 12 
rooms or areas where contamination possibly resulting from MED/ 
AEC activities was detected. 


49410 (DOE/EV—0005/26) Formerly utilized MED/ 
AEC sites remedial action program. Radiological survey of 
The George Herbert Jones Chemical Laboratory, The Univer- 
sity of Chicago, Chicago, Illinois, June 13-17, 1977. Wyn- 
veen, R.A.; Smith, W.H.; Mayes, C.B.; Justus, A.L. (Ar- 
gonne National Lab., IL (USA)). May 1982. Contract W-31- 
109-ENG-38. 104p. (ANL-OHS/HP—82-100). NTIS, PC 
A06/MF AO1. Order Number DE82016058. 

A comprehensive radiological survey was conducted at 
George Herbert Jones Chemical Laboratory at the University of 
Chicago, Chicago, Illinois. Radiochemistry for the MED/AEC 
project was performed in this building in the 1940s. The building is 
now used as laboratories, offices, and classrooms. The survey was 
undertaken to determine the location and quantities of any radioac- 
tive materials remaining from the MED/AEC operations. Forty- 
three spots of contamination possibly resulting from MED/AEC 
occupancy in 17 rooms exceeded the allowable limits as given in 
the ANSI Standard N13.12. Under current use conditions, the po- 
tential for radiation exposure to occupants of this building from 
these sources of contamination is remote. Concentrations of radon 
daughters in the air of the building, as measured with grab-sampling 
techniques, were below the limit of 0.01 WL above background as 
given in the Surgeon General’s Guidelines. No long-lived radionu- 
clides were detected in any air sample. Concentrations of radionu- 
clides in soil samples from near the laboratory generally indicated 
background levels. In order to reduce the potential for radiation ex- 
posure, remedial measures such as stabilization of the contamination 
in place would be applicable as a short-term measure. In order to 
reduce the risk in the event that building modifications take place 
in the future, health physics procedures and coverage are recom- 
mended. The long-term solution would involve decontamination by 
removal of the radioactive residues from the 17 rooms or areas 


where contamination possibly resulting from MED/AEC activities 
was detected. 
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49411 (DOE/EV—0005/33) Formerly utilized MED/ 
AEC sites remedial action program. Radiological survey of 
Universal Cyclopes, Inc., Titusville, Plant (formerly Vulcan 
Crucible Steel Company, Aliquippa, Pennsylvania, May 2-8, 
1978, Wynveen, R.A.; Smith, W.H.; Mundis, R.L.; Mayes, 
C.B. (Argonne National Lab., IL (USA)). May 1982. Con- 
tract W-31-109-ENG-38. 6lp. (ANL-OHS/HP—82-104). 
NTIS, PC A04/MF AO1. Order Number DE82016057. 

A radiological survey was conducted at the Universal Cy- 
clops, Inc. Titusville Plant (formerly Vulcan Crucible Steel Compa- 
ny), in Aliquippa, Pennsylvania, to determine the location and 
quantities of any radioactive materials remaining on the site as a 
result of MED/AEC activities in the late 1940s. This facility was 
used for rolling uranium billets during the MED/AEC era. The 
survey included measurements of alpha and beta-gamma contamina- 
tion, both fixed and removable; beta-gamma exposure readings at 
contact and at 1 m (3 ft) above the floor or ground level; and meas- 
urements of the concentrations of radon daughters in air and con- 
centrations of 1°7Cs, the *°*Th decay chain, the ?®Ra decay chain, 
and uranium in the soil on the site. Fourteen spots of contamination 
exceeded the allowable limits for natural uranium. Under current 
use conditions, the potential for radiation exposure of occupants of 
the building from these sources of contamination is remote. Con- 
centrations of radon daughters were below the 0.01 WL limit. Cal- 
culated radon concentrations based on the radon-daughter determi- 
nations ranged from 0.11 to 0.27 pCi/l. The concentration guide for 
?22Rn in uncontrolled areas is 3 pCi/]. Analysis of soil samples from 
the site indicated elevated concentrations of uranium (15.1 +- 0.7 
to 109.0 +- 5.5 pCi/g) at one sampling location near the building. 
There currently are no regulatory limits for uranium concentration 
in soil, but, a proposed guide value is pCi/g. After evaluation of 
results of the survey, it was concluded that although some areas of 
the Universal Cyclops facility are contaminated, these areas do not 
pose a significant risk to the present occupants of the building. 
Nonetheless, in a few cases the contamination does exceed accepted 
guidelines. Remedial measures are indicated to bring the contami- 
nated areas within the guidelines. 


49412 (EEG—3) Radiological health review of the draft 
environmental impact statement (DOE/EIS—0026-D): Waste 
Isolation Pilot Plant, US Department of Energy. Neill, R.H.; 
Channell, J.K.; Wofsy, C.; Greenfield, M.A. (eds.). (New 
Mexico Health and Environment Dept., Santa Fe (USA). 
Environmental Improvement Div.). Aug 1979. Contract 
AC04-78AL10752. 216p. NTIS, PC A10/MF AOl. Order 
Number DE82011460. 

Portions of document are illegible. 

This review of radiological health considerations contains a 
number of concerns, questions and recommendations that should be 
addressed by the Department of Energy in the final Environmental 
Impact Statement (EIS). Using the assumptions contained in the 
Draft Environmental Impact Statement (DEIS), the EEG calculat- 
ed a number of radiation doses and the results were found to be in 
general agreement with those presented in the DEIS. The doses re- 
sulting from the operational and long-range releases from WIPP to 
the general population are no more than a fraction of existing radi- 
ation doses to the public. However, there are a number of technical 
considerations in the assessment of radiation exposure that were not 
adequately evaluated in the DEIS. They are discussed in this 
review. A number of additional dosage estimates have been identi- 
fied that need to be calculated by both DOE and EEG. As the 
DEIS did not contain estimates of the amounts of radioactivity to 
be permanently located in the repository, it was necessary to calcu- 
late these amounts. It is apparent from our analyses that additional 
information and evaluations will be necessary in the future if the 
WIPP project proceeds. Consequently, the DEIS and its review are 
only the beginning of the health and safety evaluations that need to 
be performed. The DOE stated in the DEIS that the WIPP reposi- 
tory should be licensed by the Nuclear Regulatory Commission 
(NRC). Recent developments suggest that the WIPP may not be 
licensed by that organization. EEG recommends that the proposed 
facility be subjected to the full scrutiny of health and safety consid- 
erations afforded by the licensing procedures of the NRC. 
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49413 (NUREG/CR—1030-Vol.2) Sediment and radionu- 
clide transport in rivers. Phase 2. Field sampling program for 
Cattaraugus and Buttermilk Creeks, New York. Walters, 
W.H.; Ecker, R.M.; Onishi, Y. (Pacific Northwest Lab., 
Richland, WA (USA)). Apr 1982. Contract AC06- 
76RL01830. 179p. (PNL—3117-Vol.2). NTIS, PC A09/MF 
AOl. 

Portions of document are illegible. 

As part of a study on sediment and radionuclide transport in 
rivers, Pacific Northwest Laboratory (PNL) is investigating the 
effect of sediment on the transport of radionuclides in Cattaraugus 
and Buttermilk Creeks, New York. A source of radioactivity in 
these creeks is the Western New York Nuclear Service Center 
which consists of a low-level waste disposal site and a nuclear fuel 
reprocessing plant. Other sources of radioactivity include fallout 
from worldwide weapons testing and natural background radioac- 
tivity. The major objective of the PNL Field Sampling Program is 
to provide data on sediment and radionuclide characteristics in Cat- 
taraugus and Buttermilk Creeks to verify the use of the Sediment 
and Radionuclide Transport model, SERATRA, for nontidal rivers. 
This report covers the results of field data collection conducted 
during September 1978. Radiological analysis of sand, silt, and clay 
size fractions of suspended and bed sediment, and water were per- 
formed. Results of these analyses indicate that the principal radion- 
uclides occurring in these two water courses, with levels signifi- 
cantly higher than background levels, during the Phase 2 sampling 
program were Cesium-137 and Strontium-90. These radionuclides 
had significantly higher activity levels above background in the bed 
sediment, suspended sediment, and water samples. Other radionu- 
clides that are possibly being released into the surface water envi- 
ronment by the Nuclear Fuel Services facilities are Plutonium-238, 
239, and 240, Americium-241, Curium-244, and Tritium. More ra- 
dionuclides were consistently found in the bed sediment as com- 
pared to suspended sediment. The fewest radionuclides were found 
in the water of Buttermilk and Cattaraugus Creeks. The higher 
levels were found in the bed sediments for the gamma-emitters and 
in the suspended sediment for the alpha and beta-emitters (not in- 
cluding Tritium). 


49414 (NUREG/CR—2381) Geologic and hydrologic re- 
search at the Western New York Nuclear Service Center, 
West Valley, New York. Progress report, August 1979-July 
1981. Albanese, J.R.; Dunne, L.A.; Rogers, W.B.; Potter, 
S.M. (New York State Geological Survey, Albany (USA)). 
May 1982. 212p. NTIS, PC Al0/MF AO1 - GPO $5.50. 

Portions of document are illegible. 

This is a report of the progress made during the first part of 
a proposed multi-year program of geologic and hydrologic investi- 
gations at the Western New York Nuclear Service Center. The 
New York State Geological Survey previously worked (1975 to 
1979) on a small part of this area, specifically that of the New York 
State-licensed radioactive waste burial trenches. During the latest 
reporting period a large scale topographic map of the 140 hectare 
site immediately surrounding the nuclear fuel reprocessing plant has 
been produced, and three additional permanent stream stations have 
been installed to allow monitoring of most runoff from the site. Ten 
holes drilled in the North Plateau determined the geometry of the 
surficial gravel deposits there. A system of ground-water monitor- 
ing wells was established in these holes. The second phase of the 
geomorphic investigations of the Buttermilk Creek drainage basin 
and a study of the effect of submergence on the geotechnical prop- 
erties of the burial till were completed. 


49415 (ONWI—256) Hydrological model in STEALTH 
2-D code. Hart, R.; Hofmann, R. (Science Applications, 
Inc., San Leandro, CA (USA)). Oct 1979. Contract AC06- 
76RLO1830. 121p. NTIS, PC A06/MF AO1. Order Number 
DE82010938. 

Porous media fluid flow logic has been added to the two- 
dimensional version of the STEALTH explicit finite-difference 
code. It is a first-order hydrological model based upon Darcy's 
Law. Anisotropic permeability can be prescribed through x and y 
directional permeabilities. The fluid flow equations are formulated 
for either two-dimensional translation symmetry or two-dimensional 
axial symmetry. The addition of the hydrological model to 
STEALTH is a first step toward analyzing a physical system's re- 
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sponse to the coupling of thermal, mechanical, and fluid flow phe- 
nomena. 


49416 (PNL—3370) Development of a multimedia radio- 
nuclide exposure model for low-level waste management. 
Onishi, Y.; Whelan, G.; Skaggs, R.L. (Pacific Northwest 
Lab., Richland, WA (USA)). Mar 1982. Contract AC06- 
76RL01830. 202p. NTIS, PC A10/MF AO1. Order Number 
DE82012510. 

Portions of document are illegible. 

A method is being developed for assessing exposures of the 
air, water, and plants to low-level waste (LLW) as a part of an 
overall development effort of a LLW site evaluation methodology. 
The assessment methodology will predict LLW exposure levels in 
the environment by simulating dominant mechanisms of LLW mi- 
gration and fate. The methodology consists of a series of physics- 
based models with proven histories of success; the models interact 
with each other to simulate LLW transport in the ecosystem. A 
scaled-down version of the methodology was developed first by 
combining the terrestrial ecological model, BIOTRAN; the over- 
land transport model, ARM; the instream hydrodynamic model, 
DKWAYV; and the instream sediment-contaminant transport model, 
TODAM (a one-dimensional version of SERATRA). The method- 
ology was used to simulate the migration of 7°°Pu from a shallow- 
land disposal site (known as Area C) located near the head of 
South Mortandad Canyon on the LANL site in New Mexico. The 
scenario assumed that 7°°Pu would be deposited on the land surface 
through the natural processes of plant growth, LLW uptake, dry- 
fall, and litter decomposition. Runoff events would then transport 
239Pu to and in the canyon. The model provided sets of simulated 
LLW levels in soil, water and terrestrial plants in the region sur- 
rounding the site under a specified land-use and a waste manage- 
ment option. Over a 100-yr simulation period, only an extremely 
small quantity (6 x 10~° times the original concentration) of buried 
239Pu was taken up by plants and deposited on the land surface. 
Only a small fraction (approximately 1%) of that contamination 
was further removed by soil erosion from the site and carried to 
the canyon, where it remained. Hence, the study reveals that the 
environment around Area C has integrity high enough to curtail 
LLW migration under recreational land use. 


49417 (PNL—4107) Laboratory measurements of radon 
diffusion through multilayered cover systems for uranium tail- 
ings. Nielson, K.K.; Rogers, V.C.; Rich, D.C.; Nederhand, 
F.A.; Sandquist, G.M.; Jensen, C.M. (Rogers and Associates 
Engineering Corp., Salt Lake City, UT (USA)). Dec 1981. 
Contract AC06-76RL01830. 138p. (UMT—0206). NTIS, PC 
A07/MF A01. Order Number DE82006072. 


Laboratory measurements of radon fluxes and radon concen- 
tration profiles were conducted to characterize the effectiveness of 
multilayer cover systems for uranium tailings. The cover systems 
utilized soil and clay materials from proposed disposal sites for the 
Vitro, Durango, Shiprock, Grand Junction and Riverton tailings 
piles. Measured radon fluxes were in reasonable agreement with 
values predicted by multilayer diffusion theory. Results obtained by 
using air-filled porosities in the diffusion calculations were similar 
to those obtained by using total porosities. Measured diffusion coef- 
ficients were a better basis for predicting radon fluxes than were 
correlations of diffusion coefficient with moisture or with air poros- 
ity. Radon concentration profiles were also fitted by equations for 
multilayer diffusion in the air-filled space. Layer-order effects in the 
multilayer cover systems were examined and estimated to amount 
to 10 to 20 percent for the systems tested. Quality control meas- 
urements in support of the multilayer diffusion tests indicated that 
moisture absorption was not a significant problem in radon flux 
sampling with charcoal canisters, but that the geometry of the sam- 
pler was critical. The geometric design of flux-can samplers was 
also shown to be important. Enhanced radon diffusion along the 
walls of the test columns was examined and was found to be insig- 
nificant except when the columns had been physically disturbed. 
Additional moisture injected into two test columns decreased the 
radon flux, as expected, but appeared to migrate into surrounding 
materials or to be lost by evaporation. Control of moisture content 
and compaction in the test columns appeared to be the critical item 
affecting the accuracies of the experiments. 
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49418 (SAND—82-0288C) Radium-226 measurements 
below uranium-mill-tailings piles. Brewer, L.W.; Rarrick, 
H.L.; Minnema, D.M. (Sandia National Labs., Albuquerque, 
NM (USA)). 1982. Contract AC04-76DP00789. 108p. 
(CONF-820655—3). NTIS (US Sales Only). Order Number 
DE82016807. 

From Health Physics Society annual meeting; Las Vegas, 
NV, USA (27 Jun 1982). 

Portions of document are illegible. 

A total of 2773 Ra-226 in-soil measurements have been made 
in and beneath 12 uranium mill tailings piles. Four conditions were 
found beneath the piles: (1) rock, with essentially no contamination; 
(2) very dry soil with contamination of 1000 pCi/g above the inter- 
face to 15 pCi/g at 7.5 feet below the interface; (3) near-saturated 
to saturated soils with contamination similar to condition 2; and (4) 
saturated soils underlaid by cobbles and water where the water 
contained very fine particles of Ra-226 in suspension. A number of 
exceptions to the above conditions were found during this study. 
Vertical-profile holes of the tailings, using 2.5-foot core-barrel sam- 
plers, exhibited activities from > 2000 pCi/g to approximately 15 
pCi/g. This paper describes the counting system used to determine 
Ra-226 and the resulting data. 


49419 (UCRL—53286) Engineering test plan for field ra- 
dionuclide migration experiments in climax granite. Isher- 
wood, D.; Raber, E.; Stone, R.; Lord, D.; Rector, N.; 
Failor, R. (Lawrence Livermore National Lab., CA 
(USA)). 1 May 1982. Contract W-7405-ENG-48. 76p. NTIS, 
PC A05/MF AO1. Order Number DE82017220. 

This Engineering Test Plan (ETP) describes field studies of 
radionuclide migration in fractured rock designed for the Climax 
grainite at the Nevada Test Site. The purpose of the ETP is to pro- 
vide a detailed written document of the method of accomplishing 
these studies. The ETP contains the experimental test plans, an in- 
strumentation plan, system schematics, a description of the test fa- 
cility, and a brief outline of the laboratory support studies needed 
to understand the chemistry of the rock/water/radionuclide inter- 
actions. Results of our initial hydrologic investigations are present- 
ed along with pretest predictions based on the hydrologic test re- 
sults. 


49420 (UCRL—87621) Leach testing of waste forms: in- 
terrelationship of ISO- and MCC-type tests. Oversby, V.M. 
(Lawrence Livermore National Lab., CA (USA)). 14 May 
1982. Contract W-7405-ENG-48. 39p. (CONF-820570—1). 
NTIS, PC A03/MF A011. Order Number DE82015716. 

From Materials Characterization Center workshop on leach- 
ing; Gaithersburg, MD, USA (19 May 1982). 

Leach testing experiments were conducted on SYNROC-D 
material to examine the parameters which affect leaching results 
and to measure the activation energy for leaching of elements from 
SYNROC-D. Measured leach rates were found to be controlled by 
precipitation of insoluble phases for those tests where the sample 
surface area to volume of leachant (SA/V) multiplied by leaching 
time (t) exceeded 0.3 cm~'d for leach tests at 90°C. In these cases 
the apparent activation energy for leaching was approximately 10 
kcal/mole based on Na and Si data. For leach tests at 90°C with 
(SA/V)(t) less than 0.2 cm™'d, the activation energy for Na and Si 
dissolution was 18.5 kcal/mole for sample S29 and 14.5 kcal/mole 
for sample LS04. These activation energies are in agreement with 
values reported by Tole and Lasaga (1981) for nepheline dissolu- 
tion. The effect of sample geometry was investigated by leaching a 
series of crushed samples of different grain size. The results support 
the view that geometric surface area should be used in leach rate 
calculations rather than gas adsorption BET surface area. Compari- 
son of results on S29 leaching of crushed samples and monoliths 
show that data from MCC-1 and ISO type leach tests may be di- 
rectly compared when the data are examined at constant (SA/V)(t). 
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REFER ALSO TO CITATION(S) 49328, 49354, 49408, 49409, 49410, 49412, 
50475, 50555, 50939, 51733, 51749, 51750 


49421 (DOE/EP—0037) Long-range transport of air pol- 
lution. Lewis, D.H.; Ball, RLH. (USDOE Assistant Secre- 
tary for Environmental Protection, Safety and Emergency 
Preparedness, Washington, DC. Office of Environmental 
Programs). Jan 1982. 209p. NTIS, PC Al0/MF AO1. Order 
Number DE82008133. 

Portions of this report are illegible. 

Gaseous pollutants such as SO2, NO/sub x/, and ozone are 
transported over distances on the order of 100 km. These pollutants 
may cause significant deterioration in areas which meet air quality 
standards or, when combined with locally generated pollutants, 
they may result in the non-attainment (violation) of air quality 
standards. Pollutants transported longer distances (several hundred 
to several thousand kms) tend to be various forms of fine particu- 
lates, including sulfates and nitrates formed from emitted SO2 and 
NO/sub x/, emitted particles (fly ash, heavy metals, minerals), and 
organic products of photochemical processes. Fine particulates are 
responsible for much of the known and suspected adverse impacts 
of long-range transport. Current regulatory activity is limited to sit- 
uations where sources in one state may be contributing to violations 
of ambient standards for particulates, SO2, NO/sub x/, and ozone 
in another state, and to EPA proposed rules to mitigate visibility 
impairment due to plumes from single sources. Most of the long- 
range transport effects (e.g., acid precipitation and regional visibil- 
ity impairment) which occur great distances (hundreds to thousands 
of kms) from sources have not yet been regulated using the existing 
Clean Air Act provisions for ambient standards and source stand- 
ards of performance, primarily because the sulfates and nitrates 
which cause these effects are secondary pollutants, rather than pri- 
mary (or emitted) pollutants the Clean Air Act was designed to 
control. Models of sulfur transport indicate that sulfur dioxide 
(SO2) is carried a distance of about 250 km on the average, and sul- 
fates (SO,4) about 1000 km, before being deposited, but values vary 
greatly with atmospheric conditions; ambient violations of SO2 
standards ordinarily will not be caused by pollutants transported 
over such distances unless reinforced by local emissions. 


49422 (DPST—82-327) Comparative risk assessments for 
the production and interim storage of glass and ceramic waste 
forms: defense waste processing facility. Huang, J.C.; Wright, 
W.V. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). Apr 1982. Contract AC09- 
76SR00001. 145p. NTIS, PC A07/MF AOl1. Order Number 
DE82014169. 

Portions of document are illegible. 

The Defense Waste Processing Facility (DWPF) for immo- 
bilizing nuclear high level waste (HLW) is scheduled to be built at 
the Savannah River Plant (SRP). High level waste is produced 
when SRP reactor components are subjected to chemical separation 
operations. Two candidates for immobilizing this HLW are borosili- 
cate glass and crystalline ceramic, either being contained in weld- 
sealed stainless steel canisters. A number of technical analyses are 
being conducted to support a selection between these two waste 
forms. The present document compares the risks associated with 
the manufacture and interim storage of these two forms in the 
DWPEF. Process information used in the risk analysis was taken pri- 
marily from a DWPF processibility analysis. The DWPF environ- 
mental analysis provided much of the necessary environmental in- 
formation. To perform the comparative risk assessments, conse- 
quences of the postulated accidents are calculated in terms of: (1) 
the maximum dose to an off-site individual; and (2) the dose to off- 
site population within 80 kilometers of the DWPF, both taken in 
terms of the 50-year inhalation dose commitment. The conse- 
quences are then multiplied by the estimated accident probabilities 
to obtain the risks. The analyses indicate that the maximum expo- 
sure risk to an individual resulting from the accidents postulated for 
both the production and interim storage of either waste form repre- 
sents only an insignificant fraction of the natural background radi- 
ation of about 90 mrem per year per person in the local area. They 
also show that there is no disaster potential to the off-site popula- 
tion. Therefore, the risks from abnormal events in the production 
and the interim storage of the DWPF waste forms should not be 
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considered as a dominant factor in the selection of the final waste 
form. 


49423 (MLM—2889) Radiological impact of power 
plants: coal vs nuclear. Styron, C.E. (Mound Facility, Mia- 
misburg, OH (USA)). 23 Dec 1981. Contract AC04- 
76DP00053. 16p. NTIS, PC A02/MF A0O1l. Order Number 
DE82006222. 

A definitive comparison of the radiological impact of coal 
power plants with that of (normally operating) nuclear power 
plants is quite difficult because of (1) insufficient data on both types 
of plants; (2) the diversity in design and performance of coal-fired 
plants and emission control systems; and (3) the relatively low con- 
centrations of radionuclides to be measured. Radiation doses to the 
public estimated for coal and normally operating nuclear power 
plants are quite small when compared to natural background, and 
the level of uncertainty associated with estimates of radiological 
impact is so large that it is not possible at this time to demonstrate a 
significant difference between radiological risks of coal and nuclear 
power. 


49424 (NUREG/CR—1672-Vol.3) Risk assessment ‘Ineth- 
odology development for waste isolation in geologic media. 
Stevens, C.A.; Fullwood, R.R.; Amirijafari, B.; Basin, S.L.; 
Cohen, J.; Kaul, D. (Science Applications, Inc., Palo Alto, 
CA (USA)). Jun 1982. 98p. (SAI—288-82-PA-Vol.3). GPO 
$5.50. 

This report constitutes the third phase of the review of re- 
ports prepared by Sandia for the USNRC; the first two phases 
were reported in Volumes 1 and 2 of NUREG/CR-1672. The re- 
viewers generally agree that the compartment model used in 
Volume 1 to describe environmental transport is capable of accu- 
rately calculating the phenomena if suitable data is available. The 
sensitivity analysis of the environmental transport model as present- 
ed in Volume 2, was judged to be inferior to Volume 1. The rea- 
sons for selecting certain input variables for the sensitivity analysis 
are not clear. The input data and associated uncertainty ranges 
appear not to have been selected from real geophysical sources. 
The significance of results is not clear. Tabular and graphical re- 
sults are not discussed. In Volume 3, the compartment model is 
used to derive the asymptotic values of Cm* concentration in sub- 
zones of ground water, soil, surface water and sediment. Method- 
ology is not discussed; nor how the study can be used in an overall 
risk assessment of a waste repository. (PSB) 


49425 (SAND—81-2375) Parametric studies of radiologi- 
cal consequences of basaltic volcanism. Logan, S.E.; Link, 
R.L.; Ng, H.S.; Rockenbach, F.A.; Hong, K.J. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Apr 1982. Contract 
AC04-76DP00789. 230p. NTIS, PC All/MF A0Ol1. Order 
Number DE82015518. 

Portions of document are illegible. 

The Nevada Nuclear Waste Storage Investigations are 
studying the possibility of siting a nuclear waste repository in tuff 
somewhere in the southwest portion of the Nevada Test Site. Re- 
currence of basaltic volcanism in this region, though of low prob- 
ability, might threaten the containment and isolation of radioactive 
waste stored in a repository. This report documents the results of a 
parametric analysis of radiologic consequences of basaltic volcan- 
ism which intercepts a radioactive waste repository. Two reposi- 
tory inventories, one containing unreprocessed spent fuel and the 
other containing high-level waste from reprocessing, and two erup- 
tions, times 100 years and 10,000 years after repository closure, are 
considered. The specific site chosen for a hypothetical repository is 
at Yucca Mountain. Parametric thermal modeling indicates that 
only extreme and very unlikely cases, such as a very wide dike that 
continued to flow for 30 days, would cause melting of even a few 
centimeters of the repository host rock or backfill. The most likely 
fraction of the inventory to become entrained in magma and trans- 
ported to the surface is estimated to be 8 x 107° of the total inven- 
tory. Most of the erupted material does not become airborne but 
forms a cinder cone, scoria sheet, and lava flows. The doses result- 
ing from the nonairborne material are calculated to produce less 
than 1000 health effects in 10,000 years.A special pathway consid- 
ered is an individual constructing a home using cinders from the 
cone as a building material. The total activity transported by vol- 
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canism above the original land surface was determined for various 
eruption occurrence times up to 10,000 years. The expected values 
for releases over a 10,000-year period, considering the probability 
of occurrence, are only a few curies. 


0550 Regulations 


REFER ALSO TO CITATION(S) 49328, 49357, 50263, 50264, 50266, 50267, 
50268, 50269, 50270, 50272, 50273, 50555, 50972 


49426 (DP-tr—23) Destructive methods that can be put 
into use for analysis of fissile material in a reprocessing plant. 
Coerdt, W.; Flach, S.; Koenig, W.; Mainka, E.; Matern, K.; 
Neuber, J.; Mueller, H.G. (Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (USA). Savannah River Plant). [nd]. Con- 
tract AC09-76SR00001. Translation of EUR-6629. 12p. 
NTIS (US Sales Only). Order Number DE82017184. 

Portions of document are illegible. 

Destructive methods of analysis, i.e., direct wet chemical 
analytical methods are characterized by their high accuracy and 
adaptability as compared to the nondestructive techniques. Howev- 
er, high expenditure in terms of costs constitutes the price of this 
advantage. Moreover, well equipped laboratories and trained per- 
sonnel are necessary to make work successful. The fissile material 
content to be analyzed is contained at differing concentrations and 
purities in the products of a reprocessing plant. Therefore, very dif- 
ferent analytical techniques are applied to evaluate this content in 
the various process streams. The complex chemistry, above all of 
plutonium calls for special adaptation of the analytical method to 
the problem encountered. The different analytical methods are indi- 
cated and their application is discussed. 


49427 (AGNS—35900-CONF-164) Can a safeguards ac- 
countancy system really detect an unauthorized removal. 
Ehinger, M.H.; Ellis, J.H. (Allied-General Nuclear Services, 
Barnwell, SC (USA)). Nov 1981. Contract AC09- 
78ET35900. 8p. (CONF-820415—1). NTIS, PC A02/MF 
A01. Order Number DE82007159. 

From 4. annual symposium on harmonization and standardi- 
zation; Petten, Netherlands (27 Apr 1982). 

Theoretical investigations and system studies indicate safe- 
guards material balance data from reprocessing plants can be used 
to detect unauthorized removals. Plant systems have been modeled 
and simulated data used to demonstrate the techniques. But how 
sensitive are the techniques when used with actual plant data. What 
is the effect of safeguards applications on plant operability. Can 
safeguards be acceptable to plant operators, and are there any bene- 
fits to be derived. The Barnwell Nuclear Fuel Plant (BNFP) has 
been devoted to answering these and other questions over the past 
several years. A computerized system of near-real-time accounting 
and in-process inventory has been implemented and demonstrated 
during actual plant test runs. Measured inventories and hourly ma- 
terial balance closures have been made to assess safeguards in an 
operating plant application. The tests have culminated in actual re- 
movals of material from the operating plant to investigate the re- 
sponse and measure the sensitivity of the safeguards and data evalu- 
ation system. 


49428 (ANL/EES-TM—182) Overview of hazardous- 
waste regulation at federal facilities. Tanzman, E.; LaBrie, 
B.; Lerner, K. (Argonne National Lab., IL (USA)). May 
1982. Contract W-31-109-ENG-38. 36p. NTIS, PC A03/MF 
A01. Order Number DE82019497. 

This report is organized in a fashion that is intended to ex- 
plain the legal duties imposed on officials responsible for hazardous 
waste at each stage of its existence. Section 2 describes federal haz- 
ardous waste laws, explaining the legal meaning of hazardous waste 
and the protective measures that are required to be taken by its 
generators, transporters, and storers. In addition, penalties for viola- 
tion of the standards are summarized, and a special discussion is 
presented of so-called imminent hazard provisions for handling haz- 
ardous waste that immediately threatens public health and safety. 
Although the focus of Sec. 2 is on RCRA, which is the principal 
federal law regulating hazardous waste, other federal statutes are 
discussed as appropriate. Section 3 covers state regulation of haz- 
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ardous waste. First, Sec. 3 explains the system of state enforcement 
of the federal RCRA requirements on hazardous waste within their 
borders. Second, Sec. 3 discusses two peculiar provisions of RCRA 
that appear to permit states to regulate federal facilities more strict- 
ly than RCRA otherwise would require. 


49429 (EIR—413) Direct and indirect neptunium recy- 
cling in a light water reactor. Heer, W.; Wydler, P. (Eidgen- 
oessisches Inst. fuer Reaktorforschung, Wuerenlingen (Swit- 
zerland)). Nov 1980. 33p. (In German). NTIS, PC A03/MF 
A01. Order Number DE82903578. 

Recycling of 7°°U and ?°7Np has been suggested as a possi- 
ble means for improving the proliferation resistance of the U-Pu 
fuel cycle. Transformation of these nuclides results in an enhanced 
238Pu concentration in the fuel, which renders the plutonium un- 
suitable for use as a nuclear explosive. 7°7Np can either be recycled 
directly in light water reactors (LWRs), or indirectly by first con- 
verting *°7Np to 7°*Pu in a converter reactor and then recycling 
238Py in the light water reactors. For a direct and an indirect recy- 
cling strategy the build-up and burnup of the relevant nuclides has 
been studied using simple models of the reactors. It appears that 
with both strategies similar *°*Pu concentrations in the fresh LWR 
fuel can be achieved. Recycling 7°’Np indirectly, however, may be 
preferable to directly loading LWR fuel elements with this materi- 
al, because: (1) ?°7Np has nuclear properties which make it at least 
as proliferation sensitive as plutonium and (2) a penalty of 2-1/2% 
in the 7°5U inventory of the LWRs due to additional **7Np absorp- 
tions can be avoided. A comparison of possible converter reactors 
indicates that a fast breeder reactor has a better performance as a 
237Np to 75*Pu converter than an LWR. 


49430 (KFK—3169) Annual report of the Nuclear Safe- 
guards Project 1980. Mache, H.R. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Projekt 
Spaltstoffflusskontrolle). Oct 1981. 45p. (In German). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE82750451. 

The present report describes the major activities carried out 
in 1980 in the framework of the Nuclear Safeguards Project by the 
Institutes of the Kernforschungszentrum Karlsruhe and the Europe- 
an Institute of Transuranium Elements. 


49431 (LA—9041-Vol.1) Nondestructive verification and 
assay systems for spent fuels. Cobb, D.D.; Phillips, J.R.; 
Bosler, G.E.; Eccleston, G.W.; Halbig, J.K.; Hatcher, C.R.; 
Hsue, S.T. (Los Alamos National Lab., NM (USA)). Apr 
1982. Contract W-7405-ENG-36. 43p. NTIS, PC A03/MF 
A01. Order Number DE82015022. 

This is an interim report of a study concerning the potential 
application of nondestructive measurements on irradiated light- 
water-reactor (LWR) fuels at spent-fuel storage facilities. It de- 
scribes nondestructive measurement techniques and instruments that 
can provide useful data for more effective in-plant nuclear materials 
management, better safeguards and criticality safety, and more effi- 
cient storage of spent LWR fuel. In particular, several nondestruc- 
tive measurement devices are already available so that utilities can 
implement new fuel-management and storage technologies for 
better use of existing spent-fuel storage capacity. The design of an 
engineered prototype in-plant spent-fuel measurement system is ~ 
80% complete. This system would support improved spent-fuel 
storage and also efficient fissile recovery if spent-fuel reprocessing 
becomes a reality. 


49432 (LA—9173) Review of effectiveness-evaluation 
methodologies for safeguards and security systems. Dowdy, 
E.J.; Mangan, D.L. (Los Alamos National Lab., NM 
(USA); Sandia National Labs., Albuquerque, NM (USA)). 
Jun 1982. Contract W-7405-ENG-36. 44p. (SAND—82- 
1170). NTIS, PC A03/MF AOl. Order Number 
DE82019498. 

We discuss the factors that influence the effectiveness of 
safeguards and security measures and the characteristics required of 
effectiveness evaluation methodologies. Within this context and 
from a utility standpoint, we review those effectiveness evaluation 
methodologies that have been developed. Our principal recommen- 
dation concerns the application and concomitant validation of exist- 
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ing methodologies. This recommendation derives from our conclu- 
sion that there has been a gross imbalance between the effort spent 
on methodology development and the application of those method- 
ologies. Only for those safeguards measures that do not seem to be 
covered by existing methodologies or that seem to be inadequately 
covered do we suggest development. 44 references. 


49433 (LA—9270-MS) Systems concepts for DOE facili- 
ties: analysis of PF/LASS data. Bearse, R.C.; Shirk, D.G.; 
Marshall, R.S.; Thomas, C.C. Jr. (Los Alamos National 
Lab., NM (USA)). Jun 1982. Contract W-7405-ENG-36. 
58p. NTIS, PC A04/MF AOl1. Order Number DE82019711. 

We have analyzed Plutonium Facility/Los Alamos Safe- 
guards System (PF/LASS) data for the Fast Flux Test Facility 
(FFTF) process. Highlights of the work are: the PF/LASS data 
base provides useful information for accountability purposes, some 
measurement code assignments appear to be in error, some other 
data are erroneous, and material in process (MIP) and cumulative 
sum (CUSUM) charts are powerful indicators of trouble areas. 
From these studies we recommend re-examination of instrument 
biases, adoption of new naming procedures for collection batches, 
improvement of measurement code assignment reliability, revision 
of round-off procedures, and strengthening of measurement control 
procedures. 


49434 (LA—9281-MS) Safeguards-systems implementa- 
tion: research and development needs. Bearse, R.C.; Marshall, 
R.S.; Shirk, D.G.; Thomas, C.C. Jr. (Los Alamos National 
Lab., NM (USA)). Jul 1982. Contract W-7405-ENG-36. 
19p. NTIS, PC A02/MF A01. Order Number DE82019710. 

This report presents seven research and development project 
recommendations based on experience gained with the dynamic ma- 
terials accountability program and the Los Alamos Plutonium Fa- 
cility accountability system. We recommended development of 
methods to bring all nondestructive assay instrumentation on-line 
using preprocessing techniques, procedures for validating transac- 
tion information, standards for intercommunication of data bases, 
systems for analyzing accounting data for accountability purposes, 
improved methods of holdup verification, new calibration standards 
more characteristic of the materials to be assayed, and improved 
vault monitoring systems. 


49435 (LA—9310-MS) SNM monitor applications: diver- 
sion safeguards for emergency exits and detection of unde- 
clared feed in enrichment plants. Fehlau, P.E. (Lawrence 
Livermore National Lab., CA (USA)). Apr 1982. Contract 
W-7405-ENG-36. 23p. NTIS, PC A02/MF AOl. Order 
Number DE82015038. 

A new monitor for special nuclear material (SNM) uses wide 
plastic scintillators and digital logic to achieve a higher sensitivity 
for detecting uranium than is found in conventional personnel SNM 
monitors. With its detectors spaced 2 m apart, the new monitor 
meets the DOE requirement to detect a 10-g metal *°°U sphere of 
93% *°5U whose total mass is 10.8 g. This capability suits the moni- 
tor to scan people who may have to pass quickly through emergen- 
cy exits. In yet another application, the monitor meets detection 
goals for detecting freshly separated, natural UFe that is brought 
into enrichment plants through personnel portals. To determine the 
performance of the new monitor for these applications, laboratory 
source scans and measurements of the growth of uranium daughter 
activity in freshly separated UF. were used. 


49436 (LA—9316-MS) Solution mass measurement. 
Ford, W.; Marshall, R.S.; Osborn, L.C.; Picard, R.; 
Thomas, C.C. Jr. (Los Alamos National Lab., NM (USA)). 
Jul 1982. Contract W-7405-ENG-36. 16p. NTIS, PC A02/ 
MF AOl1. Order Number DE82019709. 

Portions of document are illegible. 

This report describes the efforts to develop and demonstrate 
a solution mass measurement system for use at the Los Alamos Plu- 
tonium Facility. Because of inaccuracy of load cell measurements, 
our major effort was directed towards the pneumatic bubbler tube. 
The differential pressure between the air inlet to the bubbler tube 
and the glovebox interior is measured and is proportional to the so- 
lution mass in the tank. An inexpensive, reliable pressure transducer 
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system for measuring solution mass in vertical, cylindrical tanks 
was developed, tested, and evaluated in a laboratory test bed. The 
system can withstand the over- and underpressures resulting from 
solution transfer operations and can prevent solution backup into 
the measurement pressure transducer during transfers. Drifts, noise, 
quantization error, and other effects limit the accuracy to 30 g. A 
transportable calibration system using a precision machined tank, 
pneumatic bubbler tubes, and a Ruska DDR 6000 electromano- 
meter was designed, fabricated, tested, and evaluated. Resolution of 
the system is +-3.5 g out of 50 kg. The calibration error is 5 g, 
using room-temperature water as the calibrating fluid. Future ef- 
forts will be directed towards in-plant test and evaluation of the 
tank measurement systems. 16 figures, 3 tables. 


49437 (LA-UR—82-1106) Standard evaluation techniques 
for containment and surveillance radiation monitors. Fehlau, 
P.E. (Los Alamos National Lab., NM (USA)). 1982. Con- 
tract W-7405-ENG-36. 8p. (CONF-820415—4). NTIS (US 
Sales Only). Order Number DE82014074. 

From 4. annual symposium on harmonization and standardi- 
zation; Petten, Netherlands (27 Apr 1982). 

Portions of document are Negible. 

Evaluation techniques used at Los Alamos for personnel and 
vehicle radiation monitors that safeguard nuclear material deter- 
mine the worst-case sensitivity. An evaluation tests a monitor's 
lowest sensitivity regions with sources that have minimum emission 
rates. The result of our performance tests are analyzed as a binomi- 
al experiment. The number of trials that are required to verify the 
monitor's probability of detection is determined by a graph derived 
from the confidence limits for a binomial distribution. Our testing 
results are reported in a way that characterizes the monitor yet 
does not compromise security by revealing its routine performance 
for detecting process materials. 


49438 (LA-UR—82-1331) State-of-the-art of near-real- 
time materials accounting. Shipley, J.P.; Hakkila, E.A. (Los 
Alamos National Lab., NM (USA)). 1982. Contract W-7405- 
ENG-36. 1llp. (CONF-820914—1). NTIS, PC A02/MF 
A01. Order Number DE82015742. 

From International conference on nuclear power experience; 
Vienna, Austria (13 Sep 1982). 

Near-real-time accounting is being pursued as a method for 
improving the timeliness and diversion detection sensitivity of con- 
ventional accounting procedures. Acceptability of near-real-time ac- 
counting for international safeguards depends on: Development of 
measurement techniques that provide the required sensitivity and 
timeliness, proper consideration of measurement control programs, 
development of statistical techniques to evaluate measurement data, 
demonstration that the materials accounting results can be verified 
independently by the Agency, and demonstration of the safeguards 
system under operational plant conditions. Each of these areas is 
discussed in the paper. 


49439 (LA-UR—82-1643) Optimal measurement uncer- 
tainties for materials accounting in a fast breeder reactor 
spent-fuel reprocessing plant. Dayem, H.A.; Kern, E.A.; 
Markin, J.T. (Los Alamos National Lab., NM (USA)). 1982. 
Contract W-7405-ENG-36. 8p. (CONF-820713—22). NTIS 
(US Sales Only). Order Number DE82018361. 

From Institute of Nuclear Materials meeting; Washington, 
DC, USA (19 Jul 1982). 

Portions of document are illegible. 

Optimization techniques are used to calculate measurement 
uncertainties for materials accountability instruments in a fast 
breeder reactor spent-fuel reprocessing plant. Optimal measurement 
uncertainties are calculated so that performance goals for detecting 
materials loss are achieved while minimizing the total instrument 
development cost. Improved materials accounting in the chemical 
separations process (111 kg Pu/day) to meet 8-kg plutonium abrupt 
(1 day) and 40-kg plutonium protracted (6 months) loss-detection 
goals requires: process tank volume and concentration meas- 
urements having precisions = 1%; accountability and plutonium 
sample tank volume measurements having precisions = 0.3%, 
short-term correlated errors = 0.04%, and long-term correlated 
errors = 0.04%; and accountability and plutonium sample tank 
concentration measurements having precisions = 0.4%, short-term 
correlated errors = 0.1%, and long-term correlated errors = 
0.05%. 
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49440 (MLM—2964-OP) Qualifying nondestructive 
assay for plutonium accountancy measurements. Rodenburg, 
W.W.; Fleissner, J.G. (Mound Facility, Miamisburg, OH 
(USA)). 21 Jul 1982. Contract AC04-76DP00053. 5p. 
(CONF-820713—23). NTIS, PC A02/MF AOl. Order 
Number DE82019171. 

From Institute of Nuclear Materials meeting; Washington, 
DC, USA (19 Jul 1982). 

Reliable estimates of the precision and accuracy of nondes- 
tructive calorimetric assay have been made for a wide variety of 
plutonium-isotopic compositions and material forms. Material forms 
studied include oxides, metals, mixed-oxides and intermediate-proc- 
ess categories. Isotopic compositions range from 6 to 22% plutoni- 
um-240. Quantities ranged from 0.2 to 2000 g of plutonium. Esti- 
mates of accuracy and precision were based on comparison with 
traditional wet chemical assay techniques. Typically, the precisions 
and accuracies were 0.5% or better. These error estimates are in 
good agreement with internal uncertainties propagated from the ca- 
lorimeter precision and the statistical uncertainties associated with 
the gamma-ray isotopic measurement. The measurement techniques 
can thus be applied to a wide variety of materials without perform- 
ing similar experiments on every material category in the process. 
An example is also given using this technique to calibrate another 
plutonium NDA method using the dynamic calibration approach. 


49441 (PNL—3949) Analysis of the cost of mined geolog- 
ic repositories in alternative media. Clark, L.L.; Cole, B.M. 
(Pacific Northwest Lab., Richland, WA (USA)). Feb 1982. 
Contract AC06-76RL01830. 76p. NTIS, PC AO5/MF AO1. 
Order Number DE82008490. 

IN 1981, the Pacific Northwest Laboratory (PNL) conduct- 
ed an analysis of the costs of using salt, granite, basalt or tuff to 
isolate spent nuclear fuel. Preliminary cost estimates were made and 
the conditions affecting cost in each medium were examined para- 
metrically. The analysis was conducted using a repository cost 
model named RECON, created for this project. Data for the model 
were gathered from recent conceptual design studies completed and 
under way, from the Generic Environmental Impact Statement on 
Commercial Radioactive Waste Management (GEIS), and from re- 
ports on specific, related topics. These data were current through 
Jun 1981. The study approach was to select reference repository 
descriptions and costs for each of the previously mentioned media. 
These descriptions were used as baselines to evaluate the cost sensi- 
tivity of key repository design parameters such as package design, 
thermal loading limits, additional radionuclide migration barriers, 
repository size, and emplacement design. The sensitivity of input 
cost parameters such as cost of money, mining, and hole drilling 
was also examined. Following the sensitivity analyses, the cost 
model was used to explore cost-effective alternative emplacement 
designs for the different media. 


49442 (PNL-SA—10273) Resolution of alarms for loss of 
bulk nuclear material. Eggers, R.F.; Davenport, L.C. (Pacif- 
ic Northwest Lab., Richland, WA (USA)). 1982. Contract 
AC06-76RL01830. 8p. (CONF-820713—24). NTIS, PC 
A02/MF AO1. Order Number DE82019205. 

From Institute of Nuclear Materials meeting; Washington, 
DC, USA (19 Jul 1982). 

Portions of document are illegible. 

Under methods of material accountability considered in the 
NRC's Reform Amendment (Federal Register, 46(175):45144 to 
45151 dated September 10, 1981) prompt detection of losses and 
resolution of alarms play a central role in the day-to-day activities 
of the Material Control and Accounting (MC & A) System. This 
paper will discuss the two basic pathways of alarm resolution, 
namely, verification of the magnitude of the loss indicated by the 
initial alarm, and detection of deliberate or accidental accounting 
discrepancies. Progress along these pathways leads to a consensus 
that either (1) a loss occurred, (2) the original alarm was caused by 
MC & A error, or (3) the cause of the original alarm is uncertain. 
Three phases of response will be outlined and an example of re- 
sponse to alarms will be given for a mixed oxide powder processing 
control unit. 
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49443 (UCID—19335) Methodology and _ preliminary 
models for analyzing nuclear-safeguards decisions, Judd, 
B.R.; Weissenberger, S. (Lawrence Livermore National 
Lab., CA (USA); Applied Decision Analysis, Inc., Menlo 
Park, CA (USA)). Nov 1978. Contract W-7405-ENG-48. 
87p. NTIS, PC A0S/MF A0O1. Order Number DE82009802. 

Portions of document are illegible. 

This report describes a general analytical tool designed with 
Lawrence Livermore Laboratory to assist the Nuclear Regulatory 
Commission in making nuclear safeguards decisions. The approach 
is based on decision analysis - a quantitative procedure for making 
decisions under uncertain conditions. The report: describes illustra- 
tive models that quantify the probability and consequences of di- 
verted special nuclear material and the costs of safeguarding the 
material; demonstrates a methodology for using this information to 
set safeguards regulations (safeguards criteria); and summarizes in- 
sights gained in a very preliminary assessment of a hypothetical re- 
processing plant. 


49444 (WIPP-DOE—069-Rev.1) TRU waste-acceptance 
criteria for the Waste Isolation Plant. (Westinghouse Elec- 
tric Corp., Pittsburgh, PA (USA)). Sep 1981. Contract 
AC04-78AL05346. 63p. NTIS, PC A04/MF AOl. Order 
Number DE82013965. 

Portions of document are illegible. 

This document is intended to delineate the criteria by which 
unclassified waste will be accepted for emplacement at the Waste 
Isolation Pilot Plant (WIPP) in Southeastern New Mexico and de- 
scribe the bases upon which these criteria were established. These 
criteria are not intended to be specifications but rather limits that 
will allow waste generating and shipping sites to develop their own 
procedures and specifications for preparation of TRU waste for 
shipment to WIPP. These criteria will also allow waste generating 
sites to plan future facilities for waste preparation that will produce 
TRU waste forms that are compatible with WIPP waste emplace- 
ment and isolation requirements. These criteria only apply to con- 
tact handled (CH) and remote handled (RH) transuranic (TRU) 
waste forms and are not intended to apply to beta-gamma wastes, 
spent fuel, high level waste (HLW) or experimental forms of radio- 
active waste. The technical objectives of this document can be sum- 
marized in three areas: (1) to provide waste acceptance criteria for 
use in the design of the WIPP Project; (2) to document the techni- 
cal justification for TRU waste acceptance criteria for bedded salt 
as the host medium; (3) to provide quantitative guidelines, in the 
form of criteria, that can be used by waste form developers in de- 
signing TRU waste processing systems that will produce TRU 
waste forms acceptable for geologic disposal in bedded salt. These 
criteria are to be used as a supplement to Title 10 and 49 of the 
Code of Federal Regulations as applicable to the WIPP Project. 
All applicable state and federal regulations relating to shipments of 


radioactive or hazardous materials will apply to shipments to 
WIPP. 


49445 Nuclear material control and accounting safe- 
guards in the United States. Woltermann, H.A.; Rudy, C.R.; 
Rakel, D.A.; DeVer, E.A. (Monsanto Research Corp., Mia- 
misburg, OH). Nuclear Safety; 23: No. 4, 416-426(Jul 1982). 

Material control and accounting (MC & A) of special nucle- 
ar material (SNM) must supplement physical security to protect 
SNM from unlawful use such as terrorist activities. This article re- 
views MC & A safeguards of SNM in the United States. The fol- 
lowing topics are covered: a brief perspective and history of MC & 
A safeguards, current MC & A practices, measurement methods for 
SNM, historical MC & A performance, a description of near-real- 


time MC & A systems, and conclusions on the status of MC & A in 
the United States. 


49446 (BNL—30813) Status of safeguards instrumenta- 
tion. Higinbotham, W.A. (Brookhaven National Lab., 
Upton, NY (USA)). [nd]. Contract AC02-76CH00016. 4p. 
NTIS, PC A02/MF A0O1. Order Number DE82015425. 

Portions of document are illegible. 

The International Atomic Energy Agency is performing 
safeguards at some nuclear power reactors, 50 bulk processing facil- 
ities, and 170 research facilities. Its verification activities require the 
use of instruments to measure nuclear materials and of surveillance 
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instruments to maintain continuity of knowledge of the locations of 
nuclear materials. Instruments that are in use and under develop- 
ment to measure weight, volume, concentration, and isotopic com- 
position of nuclear materials, and the major surveillance instru- 
ments, are described in connection with their uses at representative 
nuclear facilities. The current status of safeguards instrumentation 
and the needs for future development are discussed. 


06 FUSION FUELS 
0601 Sources 

REFER ALSO TO CITATION(S) 49310 
0602 Processing 


49447 (UCRL—15464) On-demand production of uniform 
DT droplets using pulsed electrohydrodynamic spraying. 
Charged Particle Research Laboratory report No. 1-82. Kim, 
K.; Gavrilovic, P. (Lawrence Livermore National Lab., CA 
(USA); Illinois Univ., Urbana (USA). Charged Particle Re- 
search Lab.). Apr 1982. Contract W-7405-ENG-48. S3p. 
NTIS, PC A04/MF AO1. Order Number DE82019319. 

A technique suitable for on-demand production of uniform 
DT droplets is investigated using pulsed electrohydrodynamic 
(EHD) spraying. Liquid hydrogen is employed as the working 
liquid, into which charge is injected using a sharp tungsten needle 
raised to high voltage. By controlling this high voltage, the amount 
of charge injection required for disrupting the liquid surface into a 
smooth liquid jet of desired size is determined. For on-demand pro- 
duction of the liquid jet (which breaks up into uniform droplets), 
high voltage pulses of appropriate height and duration are applied 
to the charge injection electrode. Results obtained with liquid hy- 
drogen and liquid nitrogen are presented. Considering the potential 
hazard and scarcity of tritium, the present technique may prove to 
be particularly useful when there is a need for filling ICF targets 
with a controlled amount of DT micropellets. 


49448 (UCRL—15465) Investigation of electron-beam 
charging for inertial-confinement-fusion targets. Charged Par- 
ticle Research Laboratory report No. 3-82. Kim, K.; Elsayed- 
Ali, H.E. (Lawrence Livermore National Lab., CA (USA); 
Illinois Univ., Urbana (USA). Charged Particle Research 
Lab.). Apr 1982. Contract W-7405-ENG-48. 70p. NTIS, PC 
A04/MF AO1. Order Number DE82017754. 

Techniques for charging inertial confinement fusion targets 
using electron beam are investigated. A brief review of the various 
possible charging techniques is presented, along with a discussion 
of the advantages and disadvantages of each. The reasons for se- 
lecting the electron beam charging and a physical picture of the 
charging mechanism are described. Experimental results are pre- 
sented and compared with the theoretical predictions. 


49449 Apparatus for electroplating particles of small di- 
mension. I[llige, J.D.; Yu, C.M. (to Dept. Of Energy). US 
Patent 4,316,786. 23 Feb 1982. Filed date 19 Sep 1980. vp. 

PAT-APPL-188791. 

The thickness, uniformity, and surface smoothness require- 
ments for surface coatings of glass microspheres for use as targets 
for laser fusion research are critical. Because of their minute size, 
the microspheres are difficult to manipulate and control in electro- 
plating systems. The electroplating apparatus (10) of the present in- 
vention addresses these problems by providing a cathode cell (20) 
having a cell chamber (22), a cathode (23) and an anode (26) elec- 
trically isolated from each other and connected to an electrical 
power source (24). During the plating process, the cathode (23) is 
controllably vibrated along with solution pulse to maintain the par- 
ticles in random free motion so as to attain the desired properties. 


49450 Plastic coatings for laser fusion targets. Liepins, 
R.; Campbell, M.; Fries, R.J. (Los Alamos Scientific Lab., 
NM). Progress in Polymer Science; 6: 169-186(1980). 
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A brief review on coating techniques for laser fusion targets 
is presented. Specifications for plastic target coatings are given fol- 
lowed by details on latest advances in application techniques. Two 
processes, vapor-phase pyrolysis (VPP) and the low-pressure 
plasma (LPP) method, are described that produce conformal coat- 
ings of the required dimensional tolerances: 1% variation in coating 
thickness and surface smoothness with peak-to-valley values not ex- 
ceeding a few 100 A. A VPP coater with a low-temperature depo- 
sition chamber is discussed in which two main mononers were 
used: di(p-xylylene) and di(2-chloro-p-xylylene). For the LPP proc- 
ess a capacitatively coupled ac (1 kHz) coater with two parallel 
flat-plate electrodes was used. In this process the main monomers 
were: p-xylene, ethylene, butadiene, and perdeuterated p-xylene. 
The VPP process has produced coatings as thick as 350 ym with a 
surface smoothness of 1 pm, and both processes (VPP and LPP) 


are capable of producing coatings with surface smoothnesses of a 
few 100 A. 


0603 By-products 


REFER ALSO TO CITATION(S) 49474 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 52219 
0701 Physical Isotope Separation 
REFER ALSO TO CITATION(S) 49313, 51060, 51693 


49451 (CONF-820666—3) Capability of the electromag- 
netic isotope-enrichment facility at ORNL. Newman, E. 
(Oak Ridge National Lab., TN (USA)). 1982. Contract W- 
7405-ENG-26. 7p. NTIS (US Sales Only). Order Number 
DE82017307. 

From International symposium on the synthesis and applica- 
tions of isotopically labeled compounds; Kansas City, MO, USA (6 
Jun 1982). 

The isotope separation program at Oak Ridge National Lab- 
oratory (ORNL) prepares and distributes electromagnetically en- 
riched stable isotopes to the worldwide scientific community. 
Among the topics discussed in the present paper are the methods of 
enriching isotopes, the limitations that apply to the quantity and 
final assay of the separation products, and a generalized production 
flowsheet indicating the capability of the facility. A brief descrip- 
tion of each of the production steps, from the selection and prepa- 
ration of initial feedstock to the recovery and distribution of the 
isotopically enriched material, is presented. The future of the facili- 
ty, the continued supply of enriched isotopes, and the response of 
the program to new and changing requirements are emphasized. 


0702 Radiation Sources 
REFER ALSO TO CITATION(S) 51738 


49452 (INIS-mf—6858) Liquid volumes measurements by 
isotopic dilution. Herrera M, J.M. (Instituto Tecnologico 
Regional de Orizaba (Mexico)). 1981. 44p. (In Spanish). 
NTIS (US Sales Only), PC AO3/MF AO1. Order Number 
DE82780557. 

Thesis. 

By the nuclear technique of isotopic dilution, industrial 
liquid volumes may be measured in large size reservoirs of irregular 
shapes using radiotracers. In the present work laboratory and pilot 
test are made with 2 radiotracers for optimizing the technique and 
later done on an industrial scale, obtaining a maximum deviation of 
+-2%. Some recommendations are given to improve the perform- 
ance of the technique. (author). 


49453 (INIS-mf—6876) Radioactive Substances (Smoke 
Detectors) Exemption (Scotland) Order 1980 SI No. 1599 
(s.126). 15 Oct 1980. 6p. NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE82780512. 
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This Order, which applies to Scotland only, exempts persons 
conditionally from registration under the Radioactive Substances 
Act 1960 in respect of the keeping and use of ‘radioactive material’ 
within the meaning of that Act as regards smoke detectors incorpo- 
rating closed sources possessing limited radioactivity. The Order re- 
vokes and re-enacts with certain amendments the Radioactive Sub- 
stances (Fire Detectors) Exemption (Scotland) Order 1967. (NEA). 


49454 (INIS-mf—6967, pp vp) Industrial and research 
applications of radioisotopes and radiation sources. Van As, 
D. (Atomic Energy Board, Pelindaba, Pretoria (South 
Africa). Isotopes and Radiation Div.). 1981. NTIS (US 
Sales Only), PC A04/MF AO1. 

From Symposium on isotope production and applications; 
Pretoria, South Africa (12 Mar 1981). 

The unique property of radioactivity, namely the spontane- 
ous and repeated emission of radiation at a known rate from a pas- 
sive source of small mass and dimensions, over an accurately 
known life-time, allows for wide-ranging and powerful applications. 
The radiation can be detected with high sensitivity and because of 
the penetrating power of the gamma component, detection is possi- 
ble over distances of the order of meters in air and over shorter 
distances through more dense matter. The rapid advances in solid- 
state and electronic technology have facilitated the effectiveness of 
detection apparatus and the ease of data collection and retrieval. 
All the elements have radioactive isotopes, albeit not all with suit- 
able properties, due to either limited life-time, low-energy emissions 
or low yield. A radioactive isotope has chemical properties similar 
to those of the corresponding stable element and can be substituted 
for the stable analogue, allowing remote observation for study of 
the behaviour of the particular element in a matrix. Examples of 
these so-called tracer applications are numerous and some of the 
more recent applications are presented. The interaction of the radi- 
ation with the material through which it travels, is dependent on 
the physical and chemical properties of this material and therefore 
allows for the measurement of parameters such as density and 
atomic number. 


49455 (INIS-mf—6967, pp vp) Radiation processing 
using intense isotopic radiation sources. Van der Linde, H.J. 
du T. (Atomic Energy Board, Pelindaba, Pretoria (South 
Africa). Radiation Chemistry Div.). 1981. NTIS (US Sales 
Only), PC A04/MF AOl1. 

From Symposium on isotope production and applications; 
Pretoria, South Africa (12 Mar 1981). 

Radiation processing refers to the use of ionising radiation 
from either isotopic sources or from electron-beam accelerators to 
initiate chemical or biological changes in materials which are sub- 
jected to irradiation. In the field of chemical processing, radiation 
can be used as an efficient substitute for heat or catalysts and can 
be used for a wide variety of industrial processes, such as the cross- 
linking of cable insulations, the vulcanisation of many types of 
rubber, the manufacture of heat-shrinkable film, tubing and tape, as 
well as the manufacture of closed-cell polyethylene foam, rubbers 
and elastomers. Other chemical processes involve polymerisation, 
grafting, degradation, the manufacture of wood-plastic and con- 
crete-plastic composites and the syntheses of certain chemicals. Be- 
sides chemical processing, radiation can also be utilised for the ster- 
ilisation of disposable medical equipment and in this respect it is al- 
ready a well-established industrial process with commercial irradia- 
tors operating in many countries of the world. Other very promis- 
ing applications for radiation processing involve the preservation of 
food due to radiation’s inherent ability to destroy harmful microor- 
ganisms, kill insects and eliminate pathogens such as Salmonella an 
other enteropathogenic bacteria in poultry and animal feeds. Again, 
irradiation cannot solve all the problems in the food industrybut 
there is no doubt that it can play an important role in providing 
more and better food. Some of the most well-established as well as 
the most promising applications of radiation processing will be dis- 
cussed in greater detail in this presentation. 
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49456 (INT—134/I) Solution of the dispersion-convection 
equation of radial tracer transportation by the finite element 
variational method. Hubert, J. (Institute of Physics and Nu- 
clear Techniques, Krakow (Poland)). 1979. 26p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE82701069. 

The variational finite element method (of the Rayleigh-Ritz 
type) has been applied to solve the standard diffusion-convection 
equation of radial flow in a dispersive medium. It was shown that 
the imposing of the boundary condition AC/Ax = 0 (=null con- 
centration gradient) introduced great errors in computation results. 
To remedy it this condition was imposed at the free end of the arti- 
fical domain. Its other end joined to the downstream boundary of 
the investigated domain. The results of calculations compared with 
the known analytical solutions of the parallel flow show their good 
accuracy. The method was used to discuss the applicability of the 
approximate analytical solutions of the radial flow. 


49457 (ZfK—466) Set of devices for producing radioac- 
tive ©°Co-sources. Eichhorn, P.; Tobisch, F. (Zentralinstitut 
fuer Kernforschung, Rossendorf bei Dresden (German 
Democratic Republic)). Jan 1982. 16p. (In German). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82702121. 

A set of devices for producing radioactive ®°Co-sources was 
developed. A single source has a radioactivity of 445x10'° GBg. It 
consists of a double envelope of stainless steel filled with a mixture 
of small pieces of cobalt and stainless steel wire. The diameter of a 
source is 11 mm; the length 80 mm. Cobalt wires of different radio- 
activity with a length of about 110 mm and 0,8 mm diameter are 
the raw material. The set is located in a hot cell. Construction, 
functions and operation of the set are described in detail. 


49458 Fission-neutron source for the study of defect pro- 
duction in metals, Klabunde, C.E.; Williams, J.M.; Coltman, 
R.R. Jr. (Oak Ridge National Lab., TN (USA). Solid State 
Div.). Journal of Nuclear Materials; 99: No. 2/3, 294- 
305(Sep 1981). 

A fission-neutron source for the study of defect production 
in metals at 4.7 K has been constructed for use in the ORNL Low- 
Temperature Irradiation Facility (LTIF). The source is in the form 
of a highly enriched **°U ribbon which generates 8 W of heat 
power and is operated in liquid helium in the sample chamber of 
the LTIF. It provides a fission-neutron flux of 5.7 x 104° n/m? x s 
to adjacent 0.025-mm-thick ribbon-shaped specimens. A surround- 
ing thin-walled superconducting solenoid provides magnetic fields 
up to 1.3 T to suppress superconductivity in specimens when 
needed for resistivity measurements. 


0703 Isotopic Power Supplies 
REFER ALSO TO CITATION(S) 50492, 51668 


49459 (LA—9309-Pr) Space nuclear safety and fuels pro- 
gram, November 1981. Bronisz, S.E. (comp.). (Los Alamos 
National Lab., NM (USA)). Apr 1982. Contract W-7405- 
ENG-36. 1lp. NTIS, PC A02/MF A0Ol. Order Number 
DE82013740. 

This technical monthly report covers studies related to the 
use of ***PuOs, in radioisotope power systems carried out for the 
Office of Coordination and Special Projects of the US Department 
of Energy by Los Alamos National Laboratory. Most of the studies 
discussed here are ongoing. Results and conclusions described may 
change as the work continues. Published reference of the results 
cited in this report should not be made without the explicit permis- 
sion of the person in charge of the work. 


49460 (LA—9311-PR) Space nuclear safety and fuels 
program, December 1981. Bronisz, S.E. (comp.). (Los 
Alamos National Lab., NM (USA)). Apr 1982. Contract W- 
7405-ENG-36. 12p. NTIS, PC A02/MF AOl. Order 
Number DE82013747. 

This technical monthly report covers studies related to the 
use of *°*PuO, in radioisotope power systems carried out for the 
Office of Coordination and Special Projects of the US Department 
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of Energy by Los Alamos National Laboratory. Most of the studies 
discussed here are ongoing. Results and conclusions described may 
change as the work continues. Published reference of the results 
cited in this report should not be made without the explicit permis- 
sion of the person in charge of the work. 


08 HYDROGEN 
0801 Production 


REFER ALSO TO CITATION(S) 49481, 49548, 49548, 49682, 49689, 50658 


49461 (BNL—30987) Status of advanced electrolytic hy- 
drogen production in the United States and abroad. Bonner, 
M.; Botts, T.; McBreen, J.; Mezzina, A.; Salzano, F.; Yang, 
C. (Brookhaven National Lab., Upton, NY (USA)). 1982. 
Contract AC02-76CHO00016. 13p. (CONF-820605—14). 
NTIS, PC A02/MF AO1. Order Number DE82009927. 

From World hydrogen energy conference; Pasadena, CA, 
USA (13 Jun 1982). 

For the past five years the Department of Energy has spon- 
sored a program aimed at the development of advanced technology 
for the electrolytic production of hydrogen. The original goal was 
to create a large-scale hydrogen production capability in the United 
States which would be based upon nonfossil energy resources and 
would be suitable for commercialization by industry as markets 
would be realized. Brookhaven National Laboratory (BNL) has 
been assigned technical responsibility for a program which address- 
es hardware development at three industrial contractors as well as 
supporting fundamental research at BNL and several university lab- 
oratories. Recently, revised federal guidelines and budgetary reduc- 
tions have resulted in a reversal of priorities which favor longer- 
range research activities and which virtually eliminate the support 
of large-scale development engineering and test projects. Programs 
at BNL have been redirected reflecting these revised guidelines and 
emphasizing longer-term research activities. In view of the change 
in programmatic direction it is appropriate to provide an overview 
of the current status of electrolytic hydrogen production. A survey 
of international pursuits in advanced water electrolysis technology 
is provided based upon progress reported via International Energy 
Agency agreements. 


49462 (BNL—31232) Solar energy storage based on 
metal complexes. Sutin, N. (Brookhaven National Lab., 
Upton, NY (USA)). 1982. Contract AC02-76CH00016. 14p. 
(CONF-820370—1). NTIS, PC A02/MF AOl. Order 
Number DE82015246. 

From US-Japan seminar on solar energy conversion; Hono- 
lulu, HI, USA (22 Mar 1982). 

Some systems based on the use of metal complexes to medi- 
ate the homogeneous photodecomposition of water into hydrogen 
and oxygen are described. Although attention will be focussed on 
tris(bipyridine)ruthenium(II) as the photosensitizer, the excited 
states of a number of other mononuclear, binuclear, and polynu- 
clear complexes are summarized in Tables I and II. It should be 
noted that the excited-state lifetimes range from milliseconds to 
nanoseconds, that some of the excited states are good reductants 
(E° < -0.5 V, eq 1) while others are good oxidants (E° > +1.0 V, 
eq 2) and that, except for the M/sup +/ + e = /sup */M (1), 
M/sup */ + e = M (2), /sup */Fe(bpy)s/sup 2+/-Fe(bpy)s/sup 
3+/ couple, the ground- and excited-state couples generally under- 
go very rapid electron-exchange reactions. 


49463 (BNL—51512) Chemical/hydrogen energy systems. 
Annual report, January 1, 1981-December 31, 1981. (Brook- 
haven National Lab., Upton, NY (USA)). Apr 1982. Con- 
tract AC02-76CHO00016. 158p. NTIS, PC A08/MF AOl1. 
Order Number DE82015384. 

Portions of document are illegible. 

This report describes progress made in 1981 in the Chemi- 
cal/Hydrogen Energy Systems Program for which Brookhaven 
National Laboratory provides management support and technical 
oversight for the Department of Energy (DOE). The technical and 
management responsibilities are discharged on behalf of the Office 
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of Energy Systems Research, Division of Physical and Chemical 
Energy Storage, acting in accordance with DOE policy and budg- 
etary guidance. The program addresses research and development 
activities conducted by selected private sector contractors and sup- 
ported by BNL as well as other National Laboratory and university 
researchers. Efforts are summarized for projects in: (1) Electrolytic 
Hydrogen Production, primarily directed toward SPE and ad- 
vanced alkaline water electrolysis; (2) Hydrogen Storage Systems, 
Materials and End-Use Technology, which includes hydrogen em- 
brittlement studies; (3) Chemical Energy Storage/Recovery Sys- 
tems, which address hydrogen recovery from H2S and waste gas 
streams; (4) Chemical Heat Pumps, covering the use of reversible 
chemical reactions for. industrial heat upgrade and space condition- 
ing; and (5) Thermochemical Production of Hydrogen. The prog- 
ress in each of these areas is discussed and compared with compet- 
ing alternatives. The plan and proposed funding for future activities 
are also presented. 


49464 (BNL—51562) Anode depolarizers in electrolytic 
hydrogen production. Beller, M. (Brookhaven National Lab., 
Upton, NY (USA)). Jun 1982. Contract AC02-76CH00016. 
l6p. NTIS, PC A02/MF AO1. Order Number DE82018316. 

Brookhaven National Laboratory manages an extensive pro- 
gram in the areas of hydrogen and energy storage potentials. As 
part of an ongoing portfolio analysis of projects, the prospects for 
applications for anode depolarizers are presented. The system re- 
quirements are outlined, and economic criteria are developed. It is 
concluded that moderate incentives exist for successful develop- 
ment. Research and Development priorities are formulated. 


49465 (CONF-801203—, pp 11.29-11.31) GA sulfur- 
iodine water-splitting process: a status report. Besenbruch, 
G.E.; Chiger, H.D.; McCorkle, K.H.; Norman, J.H.; Rode, 
J.S.; Schuster, J.R.; Trester, P.W. (General Atomic Co., San 
Diego, CA). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Continued development of the General Atomic sulfur-iodine 
thermochemical water-splitting cycle has brought the system to a 
considerable state of maturity: (1) the operation of the cycle has 
been demonstrated under recycle conditions in a closed loop dem- 
onstrator; (2) an engineering flowsheet has been designed, resulting 
in a calculated thermal efficiency of 47%; (3) the installation of the 
first level scalup system (bench-scale) has been completed; (4) can- 
didate materials of construction for the pilot plant have been identi- 
fied; and (5) the process has been adapted to solar and fusion 
energy and has shown good compatibility with both heat sources. 
In addition to these accomplishments, there are several areas where 
potential process improvements have been identified which can lead 
to a significant increase in the thermal efficiency of the process and 
will also reduce capital equipment requirements drastically. 


49466 (CONF-801203—, pp 11.32-11.33) Solid polymer 
electrolyte water electrolysis hydrogen generation and its role 
in renewable energy technology. Russell, J.H. (General Elec- 
tric Co., Wilmington, MA). 1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The solid polymer electrolyte technology promises higher 
current densities (and thus) lower capital cost), higher conversion 
efficiencies), and improved maintainability compared with caustic 
liquid electrolyte electrolyzers commercially available today. The 
development program is a paralled technology development and 
hardware scale-up effort with a goal of demonstrating a multi- 
megawatt hydrogen generation system in the mid-1980's. To date, 
cell scale-up to a 2.5 ft? active area has accomplished, and multi- 
cell modules of 250,5000, and 2000 SCFH hydrogen putput have 
been operating for more than 1300, 1000, and 700 h, respectively. 
Scale-up to a cell size of 10 ft? active area is in the initial stages. 
This all size is aimed at module capacities in the 5,000 to 20,000 


SCFH range. Multiple module systems will cover applications to 
20,000 SCFH. 
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49467 (DOE/MC/12734—1138) Hydrocarbon autother- 
mal reforming program. Final technical report, 28 September 
1979-31 October 1981, Ham, D.O.; Lewis, P.F.; Lord, G.W.; 
Yarrington, R.M.; Hwang, H.S. (Physical Sciences, Inc., 
Woburn, MA (USA); Engelhard Industries, Inc., Newark, 
NJ (USA)). Feb 1982. Contract AC21-79MC12734. 139p. 
NTIS, PC A07/MF AO1. Order Number DE82011724. 

Portions of this report are illegible. 

The goal of the PSI program was to understand the mecha- 
nisms of the formation of carbon deposits under conditions relevant 
to authothermal reformers (ATR). The first year of this two year 
program was dedicated almost entirely to investigations of gas 
phase soot formation. It was speculated that soot could form in the 
gas phase and deposit downstream in the catalyst bed. A high tem- 
perature experimental test rig was constructed and comptuer 
models developed to aid in understanding this process. The conclu- 
sion of these studies is that soot does not form in the gas phase up- 
stream of the catalyst bed, under ATR conditions, at least, not 
under well mixed conditions. In the second year, the program was 
redirected to study carbon formation processes on surfaces and to 
perform testing and analysis of Engelhard’s six inch ATR rig. This 
work has resulted in an operational computer code for use in mod- 
eling the Engelhard ATR. This code requires rate constant infor- 
mation for performance prediction. The PSI laboratory experiments 
have shown that coke formation on surfaces of nickel catalysts is 
very rapid, particularly from olefins. Filamentary carbon was 
formed. Various relevant processes and their relative rates were 
studied on various nickel surfaces. Coke was not observed when 
precious metal catalysts were used. Testing on the Engelhard reac- 
tor was performed. These preliminary tests show that the Engel- 
hard catalysts can be used to reform number two fuel oil with no 
problems associated with carbonaceous deposits. Some hydrocar- 
bon breakthrough was observed, increasing at low oxygen to 
carbon ratio (0.355). These limited data clearly indicate a high po- 
tential for a useful ATR. Further testing and analysis are clearly 
necessary. 


49468 (EUR—7024-EN) Water electrolysis by high-pres- 
sure (20 to 200 bars) and medium-temperature (150 to 300°C) 
technique (continuation). Final report. Fischer, J.; Hofmann, 
H.; Luft, G.; Wendt, H. (Technische Hochschule Darmstadt 
(Germany, F.R.)). 1981. 47p. (In English and German). 
Commission of the European Communities, Directorate- 
General for Information Market and Innovation, Jean 
Monnet Building, Luxembourg. 

Portions of document are illegible. 

Results are presented from the following studies: investiga- 
tions concerning anode activation and anode type; investigations 
concerning cathode activation; investigation of optimal dimension- 
ing of VECO-foil for cathodes and anodes; definition of optimal 
performance conditions for combined anode and cathode activation; 
development of porous oxide-ceramic diaphragms; optimal cell con- 
figuration; and endurance tests cost estimates of the electrolyzer 
(two versions) are given. 


49469 (EUR—7542-EN) Immobilization of hydrogen sys- 
tems for the photochemical production of hydrogen. Final 
report. Veeger, C.; Harder, A.; van der Westen, H.M. 
(Landbouwhogeschool Wageningen (Netherlands). Dept. of 
Biochemistry). 1982. 104p. Commission of the European 
Communities, Directorate-General for Information Market 
and Innovation, Jean Monnet Building, Luxembourg. 

A method was developed to grow Desulfovibrio vulgaris, to 
yield, in quantities of about 1% of the total protein, O2-stable 12Fe- 
12S hydrogenase. A method was develped to isolate the Os-sensi- 
tive 12Fe-12S hydrogenase from Megasphaera elsdenii. Crosslinking 
in a gelatin-glutaraldehyde matrix or encapsulation in a Ca”* -algin- 
ate matrix were developed in this investigation, to immobilize the 
Oz-stable hydrogenase from Desulfovibrio vulgaris either in an 
impure state (cell-free extract or whole cells) or in a pure state 
with, depending on the method and the conditions, 40 to 70% re- 
covery of activity. In spite of its O2-sensitivity the Megasphaera els- 
denii enzyme has, in view of the strong activity stimulating effects 
of salts and lowered pH, promising possibilities for practical appli- 
cation in immobilized form. The mechanism of action of hydrogen 
production proceeds in random steps of H* and single electron ad- 
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dition. It is clear from this work that optimum conditions for He- 
production are at pH 5 to 6. The midpoint potential of hydrogenase 
increases with declining pH in a similar dependence as the He-elec- 
trode. Consequently the midpoint potential of the electron donors is 
allowed to increase at lowered pH, which makes the He-production 
less dependent on high reduced donor/oxidized donor ratio’s for an 
effective process. A small photoreactor was constructed. Hydrogen 
production could be achieved by deazaflavin-mediated photochemi- 
cal reduction of methyl viologen under varying conditions. The 
major bottleneck in this process is the rate of photoreduction. This 
leads to a too high redox potential of the electron donor methyl 
viologen semiquinone/quinone couple and this inefficient hydrogen 
production. 


49470 (EUR—7590-EN) Photosynthetic hydrogen evolu- 
tion by chloroplasts and algae and on a chloroplast battery. 
(Bochum Univ. (Germany, F.R.). Lehrstuhl Biochemie der 
Pflanzen). 1982. 83p. Commission of the European Commu- 
nities, Directorate-General for Information Market and In- 
novation, Jean Monnet Building, Luxembourg. 

Portions of document are illegible. 

Isolated spinach chloroplasts were coupled to a Clostridium 
hydrogenase via ferredoxin or methylviologen. Hydrogen metabo- 
lism in the light by the green alga Chlamydomonas was studied in 
detail in intact cells and cellfree preparations. In particular the 
mechanism of light driven hydrogen evolution at the expense of an 
unknown endogenous electron donor, when the oxygen evolution 
system is blocked, was investigated. It could be shown that NADH 
is the immediate electron donor for the photosynthetic membrane. 
This way a number of low energy compounds are oxidized via 
NADH by photosystem I through plastoquinone and the electrons 
are used to evolve hydrogen. In order to split water photosyntheti- 
cally and to evolve hydrogen and oxygen in the light by chloro- 
plasts a two compartment system was developed with the end to 
evolve oxygen by photosystem II in one and hydrogen by photo- 
system I in the other compartment. Two half cells with platinum 
electrodes were separated by an ultrafiltration membrane. A media- 
tor was reduced by photosystem II in one half cell and another me- 
diator was oxidized by photosystem I in the other. A potential of 
220 mV was generated between the two cells in the light. By 
studying conditions for maximal potential and current and by rede- 
signing the dimensions of cells and electrodes a current of about 
800 mA was obtained with a current density of 16 wA/cm?. This is 
the first time a photosynthetic system was able to generate in the 
light not only a potential but also a current. 


49471 (EUR—7626-EN) Development and parametric 
testing of alkaline-water electrolysis cells for hydrogen pro- 
duction based on inorganic-membrane-electrolyte technology. 
Final report. Vandenborre, H.; Baetsle, L.H. (eds.). (Centre 
d'Etude de l'Energie Nucleaire, Mol (Belgium)). 1982. 108p. 
Commission of the European Communities, Directorate- 
General for Information Market and Innovation, Jean 
Monnet Building, Luxembourg. 

Portions of document are illegible. 

Based on results from advanced alkaline water electrolysis 
research, the following conclusions can be drawn: Substitution of 
the asbestos diaphragm by thin (0.3 mm) heterogeneous sheets 
based on polyantimonic acid has been demonstrated on a laboratory 
scale of 40 cm? cells. Membrane resistances of 0.15 2 cm? (thick- 
ness 0.3 mm) below 120°C and chemical stability up to 2000 h in 
NaOH solutions have been proven. Combination of this type of 
membrane with suitable electrocatalysts, based on non-noble metals, 
gives cell voltages at 2 kAm™? (current density of commercial elec- 
trolysers) under hydrogen gas pressure (0.3 to 0.5 MPa) of 1.6 V at 
90°C and 1.5 V at 120°C. At current densities of 10 kAm™~? cell 
voltages of 1.9 V at 90°C and 1.8 V at 120°C (85% efficiency) are 


obtained and long duration stability (2000 h) has been proven at 
that current density. 


49472 (LA-UR—82-1574) Possible thermochemical cycle 
based on methanol. Mason, C.F.V. (Los Alamos National 
Lab., NM (USA)). 1982. Contract W-7405-ENG-36. 4p. 
(CONF-820646—3). NTIS, PC A02/MF AOl. Order 
Number DE82018368. 

From International Energy Agency Annex 1 workshop on 
thermochemical hydrogen; San Diego, CA, USA (22 Jun 1982). 
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The production of hydrogen from methanol is of particular 
interest since the two reactions: CH, + HzO + CO + 3He and 
CO + 2H2 = CHsOH are individually well known industrial proc- 
esses. Thus, if a method can be found to obtain the overall reaction: 
CHs0H = CH, + 1/2 Os then, in total, a cyclic water splitting 
process is complete for which much of the industrial development 
is already known. A possible method is through the use of trimeth- 
ylphosphine. This reacts with methanol to form a salt, tetramethyl 
phosphonium hydroxide: CHsOH + (CHs)sP = (CHs)sPOH. 
Tetramethylphosphonium hydroxide gives methane and trimethyl- 
phosphine oxide very readily: (CHs4POH = CH, + (CHs)sPO. 
When anhydrous takes place readily at room temperature, but in 
the presence of water, the rate is retarded. In summary, the overall 
reaction can be written as: CH;OH + (CHs)s3P = CH, + 
(CHs)sPO. Thus, provided a way of removing oxygen from tri- 
methylphosphine oxide can be found, (CHs)sPO = (CHs)sP + 1/2 
O2 is a simple method of converting methanol to methane and 
oxygen. 


49473 (LBL—14494) Photodissociation of water by p- 
and n-type polycrystalline iron oxides using visible light (< 
2.7 eV) in the absence of external potential. Leygraf, C.; 
Hendewerk, M.; Somorjai, G.A. (Lawrence Berkeley Lab., 
CA (USA)). May 1982. Contract AC03-76SF00098. 11p. 
NTIS, PC A02/MF A0O1. Order Number DE82018731. 

A polycrystalline p/n diode assembly, consisting of pressed 
Mg- and Si-doped iron oxide powders, has been shown to photodis- 
sociate water using visible light in the absence of any external po- 
tential. In the investigated pH range (8 to 14) the device produces 
hydrogen catalytically in amounts which are readily detectable by 
gas chromatography. The relatively low power conversion efficient 
of 0.05% is believed to be due to the poor charge transfer proper- 
ties of the p-type iron oxide used. 


49474 HYFIRE II - a fusion/synfuel producer. Fillo, 
J.A. (Brookhaven Natl Lab, Upton, NY). Proceedings, Inter- 
society Energy Conversion Engineering Conference; 2: 1569- 
1572(1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

HYFIRE II is a point design study of a commercial fusion 
Tokamak reactor coupled to a high-temperature electrolysis (HTE) 
system for the production of hydrogen and oxygen. The purpose of 
the study is to assess the technical and economic feasibility of the 


application of fusion energy for the production of these basic fuels. 
3 refs. 


49475 Improved efficiency in the sulfur dioxide - iodine 
hydrogen cycle through the use of magnesium oxide. Mason, 
C.F.V.; Bowman, M.G. (Los Alamos Natl Lab, NM). Pro- 
ceedings, Intersociety Energy Conversion Engineering Confer- 
ence; 2: 1411-1414(1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

The reaction of iodine with dry magnesium oxide and mag- 
nesium sulfite hexahydrate was studied experimentally as a possible 
means of improving the efficiency of the sulfur dioxide-iodine 
cycle. When no extra water was introduced, the maximum product 
yield was 67% obtained at 423 K. 10 refs. 


49476 Ga sulfur-iodine water-splitting process - a status 
report. Besenbruch, G.E.; Chiger, H.D.; McCorkle, K.H.; 
Norman, J.H.; Rode, J.S.; Schuster, J.R.; Trester, P.W. 
(Gen At Co, San Diego, Calif). Proceedings, Intersociety 
Energy Conversion Engineering Conference; 3: 2143- 
2147(1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

The sulfur-iodine water-splitting cycle has been under devel- 
opment at General Atomic Company (GA) since 1974. The main 
attributes of the cycle discussed are that its thermal efficiency is ex- 
pected to be high (about 50%) and that it can be conducted as an 
all-liquid and gas-phase process, a characteristic that should give it 
considerable engineering advantage over any cycle requiring solids 
handling. 
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49477 Preparation and thermal studies of a cerium (III) 
sulfite-sulfate-hydrate. Peterson, E.J.; Foltyn, E.M.; Onstott, 
E.I. (Los Alamos Scientific Lab., NM). pp 65-66 of Rare 
earths in modern science and technology. Vol. 2. McCar- 
thy, G.J.; Rhyne, J.J.; Silber, H.B. (eds.). New York, NY; 
Plenum Publishing Corp. (1980). 

Sulfurous acid was used as a reducing agent for recycle of 
the CeO. formed when the Ce(III)-Ce(IV) couple is used for water 
splitting with formation of the stable compound Ce2(SOs)2,SO, 
.4H2O. The synthesis of this compound from Ce(III) carbonate and 
Ce(III) sulfate is described. The reaction mechanisms and the reac- 


tion stoichiometry were determined by thermal decompositions. 
(BLM) 


0802 Storage 


REFER ALSO TO CITATION(S) 50932 


49478 (BNL—19436) Hydrogen storage and purification 
systems. II. August 1972-June 1974. Reilly, J.J.; Wiswall, 
R.H. Jr. (Brookhaven National Lab., Upton, NY (USA)). 1 
Aug 1974. Contract AC02-76CHO00016. 49p. NTIS, PC 
A03/MF AO1. Order Number DE82905241. 

Pressure-composition isotherms are given for the following 
systems: FeTi-He (0, 30, 40, 55, 70°C); Feo 95Vo os Ti: 0-H (40°C); 
Fe: oCuo 1Ti: o-H2 (40°C); Feo 9Moo 1Ti-H2 (40°C); two (Fe, Cr, 
Ti)-H2 (40°C); three (Fe, Mn, Ti)-H2 (40, 70°C); Feo sMno 2Ti-He 
(61°C); Feo 9Mno 1Ti: o-He (30, 40, 50°C); CoTi-H2 (123, 138, 
154°C); Mg2Als-H2 (302, 326°C); LaNis-H2 (40°C); and Lay 75Pto 
25-He (40°C). 


49479 (EIR—436) System of hydrogen-powered vehicles 
with liquid organic hydrides. Taube, M. (Eidgenoessisches 
Inst. fuer Reaktorforschung, Wuerenlingen (Switzerland)). 
Jul 1981. 22p. NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE82750486. 

A complete system for storing and using energy in the form 
of hydrogen organic liquid is discussed. The recyclable liquid carri- 
er is methylcyclohexane (liq). (The system is called MTH for meth- 
ylcyclohexane, Toluene, hydrogen). The dehydrogenation reaction 
occurs in a catalytic reactor (> 400°C, 20 bar) on the vehicle. The 
hydrogenation occurs in a regional plant, servicing about 195 vehi- 
cles in which the hydrogen is produced by the electrolysis of water 
(22 MW (el)) and catalytically bonded into toluene, transforming 
into methylcyclohexane. 


49480 Lightweight hydrides for automotive storage of hy- 
drogen. Rohy, D.A.; Nachman, J.F.; Argabright, T.A. (Sol 
Turbines Int, Sand Diego, Calif). Proceedings, Intersociety 
Energy Conversion Engineering Conference; 2: 1444- 
1448(1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

Hydrogen is a potential automotive fuel in mid- and far-term 
projections. The use of hydrogen as an energy carrier is dependent 
on the solution of two primary technical problems: inexpensive pro- 
duction of hydrogen and lightweight storage of hydrogen. This 
paper addresses the storage problem. Development of the magne- 
sium hydride alloys is described and related to the requirements of 
the automotive SI (spark ignition) engine. 3 refs. 


49481 Small-scale uses and costs of hydrogen derived 
from OTEC ammonia. Strickland, G. (Brookhaven Natl Lab, 
Upton, NY). Proceedings, Intersociety Energy Conversion En- 
gineering Conference; 2: 1459-1467(1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

A systems study was made to determine the economic pros- 
pects for using anhydrous liquid ammonia, made in Ocean Thermal 
Energy Conversion (OTEC) plantships, as a hydrogen storage and 
transport medium for small users who want to assess the purchase 


of hydrogen vs. the cost of producing hydrogen at their sites. 32 
refs. 
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0803 Transport 

REFER ALSO TO CITATION(S) 49481 

0804 Marketing And Economics 
REFER ALSO TO CITATION(S) 49479, 49481 
0805 Safety 

REFER ALSO TO CITATION(S) 51872 
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REFER ALSO TO CITATION(S) 49480 
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REFER ALSO TO CITATION(S) 49481 
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FUELS 


REFER ALSO TO CITATION(S) 49556, 50546, 50630, 50631 


49482 (NZERDC-P—10, pp 1-10) New Zealand govern- 
ment viewpoint. Kear, D. (Dept of Scientific and Industrial 
Research, Wellington, New Zealand). Feb 1979. Dep. NTIS 
(US Sales Only), MF AO1. 

From 49. ANZAAS congress; Auckland, New Zealand (23 
Jan 1979). 

This paper reviews what has been done and what might be 
done to alleviate the problem of New Zealand’s future energy op- 
tions relating to liquid fuel supply. Discussed are: petroleum explo- 
ration, liquid fuel options from natural gas; methanol, synthetic gas- 
oline, coal; and biomass. (DMC) 


49483 Factors in the development of a major US synthet- 
ic fuels industry. Perry, H.; Landsberg, H.H. (Resour for the 
Future, Washington, DC). Annual Review of Energy; 6.: 233- 
266(1981). 

A general historical background is given for the need for a 
synthetic fuels industry in the U.S. Some topics discussed are these: 
the legislative basis; coal gasification technology; coal liquefaction 
technology; methanol from coal and gasoline from methanol; shale 
oil production; biomass; environmental factors; economics; and the 
rate of commercialization. 48 refs. 


0901 Hydrocarbon Fuels 


REFER ALSO TO CITATION(S) 49082, 49251, 49253, 49254, 49493, 49563, 
49566, 49593, 49597, 49598, 49599, 49600, 49601, 49603, 49604, 49614, 49628, 
49629, 49630, 49654, 49656, 49658, 49659, 49660, 49661, 49662, 49663, 49664, 
49665, 49667, 49669, 49676, 49677, 50201, 50697, 50755, 50796, 51013, 51017, 
51067 


49484 (CONF-820323—, pp 164-170) Properties of 
ethane-propane mixes, water solubility and liquid densities. 
Parrish, W.R.; Pollin, A.G.; Schmidt, T.W. (Phillips Petro- 
leum Co., Bartlesville, OK). 1982. Gas Processors Associ- 
ation, 1812 First Place, Tulsa, OK 74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

This paper presents water solubility data in liquid ethane, 
propane, isobutane, and propylene, and in some mixtures of these 
components. The data cover the -30 to 30°C temperature range. 
The paper also presents some initial liquid density data for ethane- 
propane mixtures at 80°F as a function of composition and at pres- 
sures up to 1400 psia. The data show that there is a large, negative 
excess volume of mixing which decreases with increasing pressure. 
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49485 (CONF-820323—, pp 181-184) Syngas thermody- 
namic properties prediction and data needs. Starling, K.E.; 
Kumar, K.H.; Savidge, J.L. (Univ. of Oklahoma, Norman). 
1982. Gas Processors Association, 1812 First Place, Tulsa, 
OK 74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

This paper discusses the need for new experimental thermo- 
dynamic properties data and correlation methods for the efficient 
design and operation of synthetic gas plants. In order to compete 
with the petroleum and natural gas industry, syngas industry design 
methods have to be very efficient. For design and operation of 
syngas process equipment within close tolerances, reliable property 
estimation methods are required. The accuracy of the design corre- 
lations depends on the availability of accurate and adequate data. 
Available prediction methods for syngas systems composed mainly 
of nonpolar compounds are reasonably accurate for process design. 
For systems containing large amounts of polar and associating com- 
pounds, new prediction methods have to be developed. To provide 
the data base for the development of prediction methods, an assess- 
ment of the availability and quality of existing data for polar and 
associating syngas components have to be made and the need for 
new data has to be addressed. For custody transfer applications 
wherein calculations of compressibility factors are involved, highly 
accurate data for both pure syngas components and their mixtures 
are required. 


49486 (DOE/ET/14809—10) Investigation of sulfur-tol- 
erant catalysts for selective synthesis of hydrocarbon liquids 
from coal-derived gases. Bartholomew, C.H. (Brigham 
Young Univ., Provo, UT (USA)). 30 Apr 1982. Contract 
AC22-79ET 14809. 26p. NTIS, PC A03/MF A0Ol. Order 
Number DE82018783. 

Portions of document are illegible. 

During the tenth quarter samples of Fe, Ni, and Co boride 
catalysts, both supported and unsupported were prepared for mag- 
netic measurement to be completed at PETC. Moessbauer spectra 
of two iron/silica catalysts derived from carbonyls revealed that 
higher metal dispersions can be obtained by this preparation tech- 
nique. Hz, CO, and O:2 adsorption on these catalysts provided esti- 
mates of dispersion in the range of 10% or greater for these cata- 
lysts. Testing of iron/silica and iron boride catalysts at different 
temperatures in varying H2S concentrations was performed to de- 
termine poisoning kinetics. The Fe/SiO: lost activity in proportion 
to the amount of HS adsorbed while the iron boride catalyst 
showed no effects of deactivation in 6 ppM HeS over a period of 
five days. 


49487 (INIS-mf—6865) Coprecipitated nickel-alumina 
methanation catalysts. Kruissink, E.C. (Technische Hoges- 
chool Delft (Netherlands)). 30 Sep 1981. 149p. NTIS (US 
Sales Only), PC AO7/MF AOl. Order Number 
DE82780508. 

Thesis. 

In the last few years there has been a renewed interest in the 
methanation reaction CO+3H2:=CH,+H20. The investigations de- 
scribed in this thesis were performed in relation to the application 
of this reaction, within the framework of the so-called 'NFE’ pro- 
ject, also called ‘ADAM’ and ‘EVA’ project. This project, which 
has been under investigation in West Germany for some years, aims 
at the investigation of the feasibility of transporting heat from a nu- 
clear high temperature reactor by means of a chemical cycle. A 
promising possibility to realize such a cycle exists in applying the 
combination of the endothermic steam reforming of methane and 
the exothermic methanation reaction. This thesis describes the in- 
vestigations into a certain type of methanation catalyst, viz. a co- 
precipitated nickel-alumina catalyst, with the aim to give more in- 
sight into the interrelationship between the preparation conditions 
on the one hand and catalyst properties such as activity and stabil- 
ity on the other hand. (Auth.). 


49488 (LBL—14009) Soot profiles in boundary-layer 
flames. Beier, R.A.; Pagni, P.J. (Lawrence Berkeley Lab., 
CA (USA); California Univ., Berkeley (USA). Dept. of Me- 
chanical Engineering). Dec 1981. Contract W-7405-ENG- 
48. 35p. (CONF-820801—9). NTIS, PC A03/MF AOI. 
Order Number DE82008599. 
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From 19. international symposium on combustion; Haifa, 
Israel (8 Aug 1982). 

Carbon particulate volume fractions and approximate parti- 
cle size distributions are measured in a free laminar combusting 
boundary layer for liquid hydrocarbon fuels (n-heptane, iso-octane, 
cyclohexane, cyclohexene, toluene) and polymethylmethacrylate 
(PMMA). A multiwavelength laser transmission technique deter- 
mines a most probable radius and the total particle concentration, 
which are two parameters in an assumed form for the size distribu- 
tion. In the combusting boundary layer, a sooting region exists be- 
tween the pyrolyzing fuel surface and the flame zone. The liquid 
fuel soot volume fractions, f/sub v/, range from f/sub v/ ~ 1077 
for n-heptane, a paraffin, to f/sub v ~ 1075 for toluene, an aroma- 
tic. The PMMA volume fractions, f/sub v/ ~ 5 X 107%, are ap- 
proximately the same as the values previously reported for pool 
fires. The soot volume fractions increase with height; convection of 
carbon particles downstream widens the soot region with height. 
For all fuels tested, the most probable radius is between 20 nm and 
50 nm, and it changes only slightly with height and distance from 
the fuel surface. 


49489 Fixed-bed, anaerobic treatment of wastewater for 
energy conservation and methane production. Scott, C.D.; 
Genung, R.K. (Oak Ridge Natl Lab, Tenn). Proceedings, In- 
tersociety Energy Conversion Engineering Conference; 1: 583- 
585(1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

Anaerobic packed-bed bioreactors that use fixed films of mi- 
croorganisms are under development at Oak Ridge National Labo- 
ratory as alternative wastewater treatment systems which have re- 
duced operating costs and energy consumption. Major economic 
advantages of such systems are discussed. 2 refs. 


49490 Wood gasification using a 40 in. diameter fluidized 
bed reactor. Punyakumleard, A.; Findley, M.; Sineath, H.; 
Welch, N.; Flanigan, V.J. (Univ of Mo, Rolla). Proceedings, 
Intersociety Energy Conversion Engineering Conference; 2: 
1137-1140(1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

The paper contains the description, results, and conclusions 
of operating the GROW facility during the past several months. 
The facility was operated as an air blown low Btu gasifier with a 
fluidized bed reactor. The data is analyzed and two correlations re- 
lating the operations are presented. 4 refs. 
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REFER ALSO TO CITATION(S) 49016, 49024, 49547, 49554, 49555, 49562, 
49563, 49579, 49585, 49591, 49592, 49605, 49606, 49614, 49621, 49628, 49651, 
49652, 49655, 49658, 49666, 49668, 49670, 49671, 49672, 49673, 49674, 49680, 
49681, 49683, 49684, 49685, 49686, 49687, 49997, 50112, 50648, 50755, 50765, 
50780 


49491 (AD-A—106665/3) DOE’s alcohol fuels awards 
process resulted in questionable award selections and limited 
small business success. (General Accounting Office, Wash- 
ington, DC (USA). Energy and Minerals Div.). 21 Aug 
1981. 32p. NTIS, PC A03/MF AOl1. 

DOE made two rounds of awards for alcohol fuels feasibility 
studies and cooperative agreements. Certain events that occurred in 
the process DOE used to select awardees cast doubt over whether 
the best proposals were selected for award. In making selections, 
DOE frequently disregarded the technical evaluations of its propos- 
al evaluators and selected many lower ranking proposals instead of 
those ranked much higher. DOE made excessive and sometimes in- 
consistent use of nontechnical objectives, set forth in program 
policy factors, in overriding these technical evaluations. In addition, 
during one competition, a proposal evaluator having a minority 
viewpoint on the proposal evaluator team altered the team’s con- 
sensus ratings of cost and business management factors prior to 
award selections. To enhance the integrity of the process for select- 
ing awardees in future competitions, DOE needs to establish guide- 
lines spelling out the manner in which program policy factors 
should be applied in the selection process and setting forth a mech- 
anism for dealing with minority viewpoints during the evaluation 
process. 
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49492 (CONF-820202—9) Economic analysis of neutral- 
solvents production. Griffith, W.L.; Hulseman, R.A; 
Googin, J.M.; Compere, A.L. (Oak Ridge National Lab., 
TN (USA); Oak Ridge Y-12 Plant, TN (USA); Massachu- 
setts Inst. of Tech., Cambridge (USA). Dept. of Chemical 
Engineering). 1982. Contract W-7405-ENG-26. 23p. NTIS, 
PC A02/MF AOl1. Order Number DE82011508. 

From AICHE 1982 national winter meeting; Orlando, FL, 
USA (28 Feb 1982). 

Portions of this report are illegible. 

The products of neutral solvents fermentations, which can 
include 1-butanol, acetone, 2-propanol, and ethanol, form a strongly 
interacting partially water miscible multicomponent system. We de- 
veloped the parameters to permit modelling of this system's distilla- 
tion using Prausnitz’s modified UNIQUAC algorithm in the 
ASPEN simulation program. Separations energy and capital costs 
were then calculated. 


49493 (DOE/ET/20012—-T1) Permselective membrane 
control of algal and wood digesters for increased production 
and chemical recovery. Final technical report, June 15, 1977- 
September 30, 1978. Gregor, H.P. (Columbia Univ., New 
York (USA). Dept. of Chemical Engineering and Applied 
Chemistry). 1979. Contract AS02-77ET20012. 67p. NTIS, 
PC A04/MF AO1. Order Number DE82012926. 

Results of research conducted during the period from June 
1977 through September 1978 are reported. Data are presented 
under the following headings: ethanolic fuels from renewable 
sources in the solar age; membrane controlled digestion - anaerobic 
production of methane and organic acids; and membrane controlled 
digestion - effect of ultrafiltration on anaerobic digestion of glucose. 
Membrane technologies which are low in energy consumption and 
high in efficiency are described. The economics of the processes 
are described. 


49494 (DOE/RA/50299—1119-Exec.Summ.) Coal to 
methanol feasibility study: Beluga methanol project. Final 


report. (Cook Inlet Region, Inc./Placer Amex, Inc., San 
Francisco, CA (USA)). Sep 1981. Contract FG01- 
80RA50299. 188p. NTIS, PC A09/MF AO1. Order Number 
DE82005871. 

Portions of this report are illegible. 

Cook Inlet Region, Inc. and Placer Amex Inc. intend to de- 
velop a coal-to-methanol plant utilizing Winkler gasifiers and the 
ICI methanol synthesis process in the Beluga district on the west 
side of Cook Inlet, approximately 60 miles from Anchorage, 
Alaska. Low-sulfur, high-volatile, sub-bituminous coal reserves will 
be used to produce fuel grade methanol at a rate of 54,000 barrels 
per day. CIRI and Placer have completed a year-long analysis of 
the feasibility of this project. The most significant findings can be 
abstracted as follows: It is technical feasible to construct a 7500 
ton/day plant using commercially proven equipment and process 
technologies. The only departure from existing commercial applica- 
tions is the use of higher pressure (4-atmosphere) gasifiers. The final 
design includes one 10-atmosphere coal gasifier test unit. If, prior to 
ordering components of the plant, tests performed with gasifiers at 
10-atmosphere pressure verify anticipated results, a total of four ga- 
sifiers for 10-atmosphere operation will be installed rather than 
eight (8) gasification trains. The use of gasifiers at 10 atmospheres 
could reduce unit costs of the product by about $10/ton of metha- 
nol. The baseline environmental study indicates that air, water, and 
ecological impacts can be kept within state and federal regulatory 
limits. All basic resource inputs, including land, water, and coal, are 
available. There appears to be more than sufficient markets for the 
planned methanol production. The accompanying financial analysis 
shows a strong likelihood that the project will achieve positive cash 
flows. However, project returns resulting from the methanol prices 
used may not offer sufficient incentive to private investors due to 
the risks involved in a project of this magnitude. 


49495 (DOE/RA/50299—1119-Vol.1) Coal to methanol 
feasibility study: Beluga methanol project. Volume I. Techni- 
cal, Final report. (Cook Inlet Region, Inc./Placer Amex, 
Inc., San Francisco, CA (USA)). Sep 1981. Contract FGO1- 
80RA50299. 513p. NTIS, PC A22/MF A0O1. Order Number 
DE82005933. 
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Portions of this report are illegible. 

Cook Inlet Region, Inc. and Placer Amex Inc. propose to 
develop a commercial scale coal-to-methanol operation located 
close to coal deposits in Kenai Peninsula Borough, Alaska, on the 
west side of Cook Inlet. The plan of the sponsors provides for par- 
ticipation in the venture by additional equity partners and financial 
assistance from the US Synthetic Fuels Corporation. The overall 
concept envisions utilization of low sulfur, high volatile sub-bitumi- 
nous coal from Alasks’s Beluga coal field as feed for a process plant 
which will produce fuel grade methanol at the rate of 54,000 bar- 
rels per day, and distribution of the product to existing and poten- 
tial markets on the US West Coast. The Beluga Area is estimated 
to contain over one billion tons of coal recoverable by surface 
mining methods. For the purposes of the feasibility study, two 
areas, containing approxiinately 500 million tons of recoverable, 
low-sulfur coal, have been planned for surface mining. An extreme- 
ly low average sulfur content of less than 0.2% and a location adja- 
cent to deep coastal waters make the Beluga Area unique among 
known world coal deposits. It is proposed to extract a total of 8.5 
million tons of coal annually from the two mines. The process plant 
will be located on the west side of Cook Inlet at a point approxi- 
mately 60 miles southwest of Anchorage and 25 miles southeast of 
the coal mines. The principal processes involved in the production 
of methanol from coal are coal gasification, syngas upgrading and 
methanol synthesis. It is intended to use only commercially proven 
technology and equipment with demonstrated potential for further 
improvement in efficiency. 


49496 (DOE/RA/50299—1119-Vol.2) Coal to methanol 
feasibility study: Beluga methanol project. Volume II. Techni- 
cal. Final report. (Cook Inlet Region, Inc./Placer Amex, 
Inc., San Francisco, CA (USA)). Sep 1981. Contract FG01- 
80RA50299. 540p. NTIS, PC A23/MF AO1. Order Number 
DE82005901. 

Portions of this report are illegible. 

Volume II conatins the rationale for and conceptual design 
of the coal to methanol plant, and describes the feedstock, the se- 
lected processes, facilities, auxiliaries, utilities, buildings, equipment, 
plant operations and products. The text provides a general review 
of data on the methanol product, its utilization and production; the 
selection of processes, descriptions of the plant facilities, and an as- 
sessment of the technical viability of the Beluga Coal to Methanol 
Project as outlined in this Phase I Feasibility Study. 


49497 (DOE/RA/50299—1119-Vol.3) Coal to methanol 
feasibility study: Beluga methanol project. Volume III. Tech- 
nical, Final report. (Cook Inlet Region, Inc./Placer_Amex, 
Inc., San Francisco, CA (USA)). Sep 1981. Contract FG01- 
80RA50299. 414p. NTIS, PC A1l8/MF AO1. Order Number 
DE82006007. 

Portions of this report are illegible. 

Volume III contains reports on studies done entirely or par- 
tially by various study members and their subcontractors in the fol- 
lowing areas: geotechnical aspects of the project, railroad system, 
barge dock, bus system, construction camp, townsite and airstrip, 
and pipeline and marine transport. The study results are described 
to the extent of this Phase I Feasibility Study. 


49498 (DOE/RA/50299—1119-Vol.5) Coal to methanol 
feasibility study: Beluga methanol project. Volume V. Com- 
mercial, Final report. (Cook Inlet Region, Inc./Placer 
Amex, Inc., San Francisco, CA (USA)). Sep 1981. Contract 
FG01-80RA50299. 782p. NTIS, PC A99/MF AOl1. Order 
Number DE82006056. 

Portions of this report are illegible. 

Volume 5 contains those studies which address the commer- 
cial and financial aspects of the proposed methanol producing com- 
plex - the bottom line considerations bearing upon the economic 
viability of the project. They are: (1) Marketing: the quality and 
quantity of the Beluga output of methanol and by-products in rela- 
tion to existing and potential markets; definition of the project's nat- 
ural (5 Pacific states) market area; estimates of probable market 
demand in each end use classification; identification of specific 
prospective customers within the public utility market classification, 
and analysis of their present and projected fuel requirements; ansly- 
sis of competing fuels and prices; and the necessity for negotiation 
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of firm take-or-pay contracts prior to start of construction. (2) Esti- 
mates of capital costs, operating costs, and working capital require- 
ments; construction schedule. (3) Financial structure, financing 
scheme, drawn down schedule over the period of construction and 
startup; pro forma balance sheets and statement of operations over 
the life of the project; conclusions and recommendations. Volume 
V also contains a series of trade-off studies comparing the advan- 
tages and costs of various available alternative systems, processes, 
operating methods and practices, equipment selections and trans- 
portation systems, noting those which should be explored in greater 
depth during Phase II studies. 


49499 (LBL—14222) Process development studies for the 
enhanced recovery of cellulase in cellulose hydrolysis. Dove, 
G.B. III; Wilke, C.R.; Blanch, H.W. (Lawrence Berkeley 
Lab., CA (USA)). Aug 1981. Contract AC03-76SF00098. 
Sip. NTIS, PC A08/MF AOl. Order Number 
DE82018777. 

Thesis. 

The enzymatic hydrolysis of cellulose to a sugar solution 
(and subsequent fermentation to ethanol) results in a large loss of 
enzyme due to adsorption on solids. Alternatives were investigated 
to enhance the recovery of Rut-C-30 cellulase enzyme from a corn 
stover hydrolysis. Several nitrogenous salts were introduced to the 
hydrolysis to maximize the fraction of enzyme remaining in solu- 
tion. Addition of urea at a concentration of 1 M in the enzyme so- 
lution resulted in 65% retention of enzyme in the hydrolyzate. For 
subsequent fermentation of the hydrolyzate, it is necessary to con- 
centrate the sugar solution to 5 to 7 M urea. However, at urea con- 
centrations greater than 0.75 M, the yeast Saccharomyces cerevisiae 
employed in the fermentation exhibited greatly inhibited metabolic 
activities. Therefore, addition of urea to the hydrolysis is not feasi- 
ble. No economical means of removing the urea prior to fermenta- 
tion was found. Several other alternatives of recovering enzyme 
were investigated and compared with the present process of coun- 
tercurrent contacting of the solids. This method results in an esti- 
mated 27% recovery of the enzyme entering the hydrolysis (99% 
of the fraction of enzyme in the hydrolyzate). A solids wash with 
concentrated urea solution recovers an estimated 35% of the 
enzyme entering the hydrolysis from the solids alone. A total re- 
covery of 56% is estimated because losses are attributed to ultrafil- 
tration units employed to remove enzyme from solution. This alter- 
native is marginally uneconomical due to excessive consumption of 
urea. Replacing the ultrafiltration units with precipitation of 
enzyme by acetone results in greater costs. It is concluded that the 
most economical alternative is countercurrent contacting of the hy- 
drolyzate with fresh solids. 


49500 (NCEI—0038) Markets for methanol produced 
from North Carolina peat. McMullan, P.S. Jr.; Allen, C.C.; 
Harwood, H.J. (Research Triangle Inst., Research Triangle 
Park, NC (USA)). Dec 1981. 180p. (RTI—2192/00-01F). 
NTIS, PC A09/MF AO1. Order Number DE82902197. 

This report documents a study of markets for methanol syn- 
thesized from peat deposits in eastern North Carolina, focusing 
upon the output of one announcd plant. Peat Methanol Associates 
(PMA) has announced plans to construct a methanol plant with a 
64-million-gallon annual capacity by 1986. The North Carolina 
Energy Institute and PMA have supported this methanol marketing 
study. This study concludes that initial markets for North Carolina- 
produced methanol will be as octane boosters for unleaded gaso- 
line. Small percentages (2 to 4%) may be added directly to gasoline 
at the fuel pump. Larger percentages of methanol (up to 15%) will 
be blended with gasoline, along with higher carbon alcohols and 
corrosion inhibitors added to prevent water separation, vapor pres- 
sure, and corrosion problems. Extensive use of straight methanol in 
motor vehicles is not likely in the 1986 to 1990 period. Recommen- 
dations to PMA and the Energy Institute are based on these con- 
clusions. 


49501 (NE/SYNT—80/4) Production of ethanol from 
wood at Loevholmens Bruk. Olsson, L.A. (Studsvik Energi- 
teknik AB, Nykoeping (Sweden)). Sep 1980. 26p. (In Swed- 
ish). NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE82902169. 

A project for production of ethanol from wood is reported. 
The project describes a plant for production of ethanol of high 
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quality for industrial use as well as fuel and sodium sulphate as by- 
products. The plant is closely integrated with a kraft pulp mill 
which gives a direct and valuable use of both by-products. A sub- 
stantial part of purchased fuel oil and make-up chemicals in the 
pulp mill can thus be replaced by the by-products. In addition to 
this very substantial advantages can be found in other costs and en- 
vironmental protection. The report gives markets and prices valid 
for Scandinavia of all products produced. Energy balances are ana- 
lysed and comparisons are made with ethanol production from 
other raw materials, mainly agricultural crops. From an energy ef- 
fectiveness point of view ethanol production from wood is shown 
to be far superior to processes using sugar-beets, potatoes or grain. 
Investment costs, production costs and general project economy 
are given for two different plant sizes and compared with real costs 
for ethanol production in plants presently in operation in Scandina- 
via. The production costs per litre 99.9% ethanol in both plant sizes 
are clearly lower for wood compared with agricultural crops as 
grain, potatoes and molasses. 


49502 (SERI/TR—11290-1) Reformed alcohol fuels for 
combustion turbines: technical and economic feasibility as- 
sessment. Final subcontract report. Woodley, N.H.; Nord- 
man, D.A.; Legro, J.R.; Davies, D.G. (Solar Energy Re- 
search Inst., Golden, CO (USA)). Apr 1982. Contract 
AC02-77CH00178. 57p. NTIS, PC A04/MF AOl1. Order 
Number DE82013921. 

Portions of document are illegible. 

Likely problems and advantages of burning reformed alcohol 
fuels in combustion turbines are identified. It includes an analysis of 
the costs of converting new and existing combustion turbines for 
alcohol fuels and an economic comparison of various fuel options. 


49503 Distribution of ethanol-water mixtures to normal 
alkanes from c/sub 6/ to c/sub 16/. Roddy, J.W.; Coleman, 
C.F. (Oak Ridge Natl Lab, Tenn). Industrial and Engineer- 
ing Chemistry Fundamentals; 20: No. 3, 250-254(Aug 1981). 

Distribution measurements for ethanol (D/sub EtOH/) and 
water (D/sub HOH/) from aqueous ethanol solutions (0.02 to 10 
M) to several normal alkanes (C/sub 6/ to C/sub 16/) were made 
at 25/degree/C by a tracer counting technique. The coefficients to- 
gether with infrared spectral measurements in the frequency range 
of the OH stretching mode were analyzed in an attempt to eluci- 
date the bonding present in these systems. The D/sub EtOH/ 
values were all low, /less than equivalent to/0.02. They were essen- 
tially constant for each alkane over a wide concentration range, 
0.02 to approximately 5 M, then rose sharply at 7 and 10 M. The 
D/sub HOH/ values were much lower, but increased with increas- 
ing ethanol concentration, so that the ethanol/water separation 
factor dropped from approximately 4500 at 0.1 M to 20 M ethanol. 
Results of computer analysis of the solution data can be intepreted 
in terms of monomeric anhydrous ethanol and the formation a mon- 
ohydrate ELOH*HOH, and suggest the additional hydrate species 
(EtOH)/sub 3/*HOH. 22 refs. 


49504 Ethanol from hardwood by continuous acid hy- 
drolysis and fermentation. Muzzy, J.D.; Roberts, R.S.; Col- 
cord, A.R.; Bery, M.K. (Ga Inst of Technol, Atlanta). Pro- 
ceedings, Intersociety Energy Conversion Engineering Confer- 
ence; 1: 476-480(1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

To facilitate large scale production of ethanol from hard- 
wood a continuous process is being developed at Georgia Tech. 
Hardwood chips are the feedstock due to their lower cost. The 
chips are disintegrated by steam explosion using a Stake Technol- 
ogy continuous digester. The technical and economic factors lead- 
ing to this process design will be reviewed. The projected invest- 
ment and selling price for a 20 million gallon ethanol plant will be 
presented including the impact of byproduct recovery and credits. 
10 refs. 


49505 (DOE/R5/10219—1) Closed loop helical distilla- 
tion apparatus. Progress report. Gahimer, D.L. (Gahimer 
(David L.), Terre Haute, IN (USA)). [nd]. Contract FG02- 
80R510219. 12p. NTIS, PC A02/MF AOl. Order Number 
DE82010535. 
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The objectives of the project are to: design and construct a 
more efficient mash distillation unit; reduce physical size and mate- 
rial cost in distillation; use readily available material in the con- 
struction of distillation equipment; and improve the operation and 
maintenance of existing distillation columns. Progress accomplished 
during the quarter is summarized. (DMC) 


0903 Inorganic Hydrogen Compound Fuels 


REFER ALSO TO CITATION(S) 51034 
0904 Solid Waste And Wood Fuels 


REFER ALSO TO CITATION(S) 49557, 49559, 49634, 49649, 49657, 50763, 
51156 


49506 (NE/BIO—81/18) Basic studies of the drying and 
storage of chips. Progress report 2. Gustafsson, G. (Sveriges 
Lantbruksuniversitet, Lund. Inst. foer Lantbrukets Bygg- 
nadsteknik). Jan 1981. 91p. (In Swedish). NTIS (US Sales 
Only), PC A05/MF A01. Order Number DE82902309. 

This preliminary report gives a summary of the work per- 
formed during the fiscal year. The second stage of the project was 
concentrated upon the following items: drying tests on the model 
scale; methods of regulaion to reduce energy consumption; and 
new drying methods. An investigation on the influence of drying 
on the occurence of spores pursued some other lines such as: di- 
mensioning of facilities; model tests with ventilation; and fire pre- 
vention when storing solid fuels. The final report will describe the 
dimensioning of stores and the methods of drying. 
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REFER ALSO TO CITATION(S) 50636, 50659 


49507 (CONF-801203—, pp 9.17-9.18) Bulb turbine in- 
stallation for Idaho Falls. Paine, J.S. (City of Idaho Falls 
Electric Division, Idaho). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 


49508 (CONF-801203—, pp 9.19-9.20) Small scale hydro 
plant at an existing dam: the Goodyear Lake Generating Sta- 
tion. Stapenhorst, F.W.E. (F.W.E. Stapenhorst, Inc., Pointe- 
Claire, Quebec, Canada). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 


49509 (CONF-801203—, pp 9.3-9.4) Hydroelectric pro- 
gram at the Electric Power Research Institute. Ferreria, A.; 
Schneider, T.R. (Electric Power Research Inst., Palo Alto, 
CA). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The hydroelectric research program now being established 
at the Electric Power Research Institute will be directed at the full 
range of installation sizes. Further, this program is being established 
to provide a central resource for technology improvements and to 
assist the many utilities throughout the country now working to 
fully utilize the hydroelectric resource. The program is briefly sum- 
marized. Results from the first project initiated are now available. 
A simplified analytical procedure has been developed to provide 
utilities with a rapid and reliable first level screening methodology. 
These analytical procedures can be used to assess the economic and 
engineering potential at a site with sufficient confidence so as to 
categorize the site as meriting further detailed assessment, being 
placed in a contingency status or dismissed. 
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1301 Resources And Availability 
REFER ALSO TO CITATION(S) 49516 


49510 (CONF-801203—, pp 9.1-9.2) Hydroelectric as- 
sessments by Water and Power Resources Service. Jacobs, 
N.J. (Water and Power Resources Service, Denver, CO). 
1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The Water and Power Resources Service owns and operates 
50 hydro power plants with a total installed capacity of 11,000 MW 
in 17 western states and is studying the development of 33 potential 
hydroelectric sites. In addition, the Service is conducting a low- 
head (less than 20 m) hydro site evaluation and inventory. In the 
first phase of this program 46 sites at existing Service project facili- 
ties were identified as economically feasible. In the second phase 
general inventory was compiled of over 2600 hydro sites in the 
region. 100 of these were selected as potentially economically feasi- 
ble and are being evaluated. (LCL) 


49511 (NP—2750470) List of reports, etc. on hydroelec- 
tric power investigations in Greenland as of June 30, 1981. 
(Ministeriet for Groenland, Copenhagen (Denmark)). Jul 
1981. 9p. (In Danish). NTIS (US Sales Only), PC A02/MF 
A011. Order Number DE82750470. 

The investigations of hydroelectric power utilization in 
Greenland have been studied increasingly during the last years, and 
especially investigations of urban energy supply by hydroelectric 
power. The bibliography covers both public and private investiga- 
tions. 


49512 (PB—82-128919) Water, watts, and wilds: hydro- 
power and competing uses in New England. Final report 1977- 
1981. (New England River Basins Commission, Boston, MA 
(USA)). Aug 1981. 179p. NTIS, PC A09. 

The report documents the Commission’s three year hydro- 
power expansion study. The report addresses the feasibility of de- 
veloping hydropower facilities at existing dams and undeveloped 
sites throughout New England. Appendices A and B contain specif- 
ic information on the top 344 sites in New England. The report 
also identifies potential competing use issues which may arise from 
the competition between hydropower development and other uses 
of water resources and assesses the likelihood that such conflicts 
would arise from such competition. Finally, the report provides in- 
formation and data to facilitate either the avoidance or resolution of 
competing use conflicts. The report is accompanied by color maps 
depicting significant recreational and scenic rivers and significant 
fisheries in relation to potential hydro sites. 


1303 Plant Design And Operation 


REFER ALSO TO CITATION(S) 49520 


49513 (AD-A—106259/5) Operational simulation of a 
reservoir system with pumped storage. Technical paper. 
McMahon, G.F.; Bonner, V.R.; Eichert, B.S. (Hydrologic 
Engineering Center, Davis, CA (USA)). Feb 1979. 33p. 
NTIS, PC A03/MF AOl1. 

The Richard B. Russell Dam and Lake Project is presently 
under construction and is being placed in tandem between Hartwell 
and Clark Hill, two existing multipurpose hydropower plants on 
the Savannah River. System operational simulations were per- 
formed in support of a feasibility study for the installation of pump 
turbines at Russell, using a version of the Corps of Engineers HEC- 
5C computer program modified for system power and pumped stor- 
age. Information developed from the simulations include system hy- 
dropower production, pumping energy requirements, daily reser- 
voir pool fluctuations, and reservoir elevation statistics. This infor- 
mation was useful in judging the effects of the addition of pumped 
storage on system hydropower production and reservoir recreation 
useability, as well as in ascertaining efficient system operational 
methods. 
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49514 (AD-A—106705/7) Application of the HEC-5 hy- 
dropower routines. Training document. Bonner, V.R. (Hydro- 
logic Engineering Center, Davis, CA (USA)). Mar 1980. 
52p. NTIS, PC A04/MF AOl. 

This training document was written to assist users of com- 
puter program HEC-S, Simulation of Flood Control and Conserva- 
tion Systems in hydropower applications. This document supple- 
ments the program Users Manual, which is the basic documentation 
for the program. The chapters on hydropower application describe 
the data requirements, program operation, and program output for 
the HEC-5 hydropower routines. Hydropower applications cover 
power reservoirs, system power, pumped storage, fire energy opti- 
mization, and strategies for using the HEC 5 program. The Users 
Manual, available from the Hydrologic Engineering Center, pro- 
vides the input specifications. The conceptual model of a reservoir 
system is a branching network with a reservoir at the start of every 
branch. The reservoirs and nonreservoir control points are linked 
to each othr by routing criteria. The whole system cascades down- 
stream ad converges to a final control point. Reservoirs and control 
points are the only locations where flows, constraints, and demands 
are evaluated by the program. Diversions may be used to route 
flows to other locations in or out of the basin. 


49515 (CONF-801203—, pp 9.15-9.16) DOE Demonstra- 
tion Projects and Engineering Development. Hickman, W.W. 
(EG and G Idaho, Inc., Idaho Falls). 1980. NTIS, PC A99/ 
MF AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

This paper presents the activities of two phases of the De- 
partment of Energy’s (DOE) Small Hydroelectric Development 
Program; Demonstration Projects and Engineering Development. 
The objective of the DOE Small Hydroelectric Development Pro- 
gram is to provide appropriate assistance to the private and public 
sectors to accelerate the development and commercialization of hy- 
droelectric power at existing dams, that are amenable to retrofitting 
or adding of hydroelectric equipment. The Small Hydroelectric 
Program is defined as being applicable to those existing sites having 
a total potential power capacity of 30 MW or less. No hydraulic 
head limitation exists for the DOE program. 


49516 (TVA/ONR/WR—80/1) Operation of TVA reser- 
voirs. Annual 1979. (Tennessee Valley Authority, Knoxville 
(USA). Office of Natural Resources). Apr 1982. 201p. NTIS 
(US Sales Only). Order Number DE82903607. 

Portions of document are illegible. 

Data for 1979 on the operation of TVA reservoirs for flood 
control, power generation and navigational purposes are reported. 
The operation of TVA, ALCOA, and Cumberland Basin reservoirs 
that were scheduled daily by Reservoir Operations Branch person- 
nel during calendar year 1979 is described. These include all TVA 
reservoirs, eight reservoirs in the Cumberland River Basin owned 
by the US Army, Corps of Engineers, and six reservoirs in the Ten- 
nessee River Basin owned by ALCOA. In addition, storage and 
flow computations include Walters Reservoir, operated by Carolina 
Power and Light Company; and Woods Reservoir, operated by the 
US Air Force. Any reference in this report to all reservoirs in the 
Tennessee or Cumberland River Basins refer to these specific reser- 
voirs. Tabulated data are included on: reservation elevation and 


storage volume; turbine and gate discharges; and head water eleva- 
tion. (LCL) 


1304 Regulations And Licensing 


49517 (CONF-801203—, pp 9.5-9.7) Recent federal legis- 
lation to promote small scale hydroelectric projects. Brown, 
P.W. (Energy Law Inst., Concord, NH). 1980. NTIS, PC 
A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

In the last two years, small scale hydroelectric technology 
has, through new federal initiatives, found a place in the sun of re- 
newabie energy technology. This paper will discuss in some detail 
the various provisions of the Public Utility Regulatory Policies Act 
of 1978 (PURPA), the Crude Oil Windfall Profits Tax Act of 1980 
(COWPTA), and the Energy Security Act of 1980. These major 
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pieces of energy legislation contain important provisions which at- 
tempt and do in fact create incentives for small scale hydroelectric 
development in the United States. These pieces of legislation, in a 
variety of ways, attempt to deal with three basic obstacles to the 
development of small scale hydroelectric power. These obstacles 
are Or were a cumbersome, expensive and protracted licensing 
process at the federal level, an imbalance in the market power be- 
tween small scale hydroelectric developers and integrated electric 
utility systems and consequent difficulties in marketing the product 
of hydroelectric facilities, and a lack of financing incentive com- 
pounded by the capital intensive nature of small scale hydroelectric 
investments. This paper will discuss each of the provisions of the 
above cited legislation, cite the experience of the states and hydro- 
electric developers with such legislation and analyze implications of 
such legislation to hydroelectric development. 


49518 (CONF-801203—, pp 9.10-9.11) State legislative 
issues in small-scale hydropower. Wonstolen, K.A. (National 
Conference of State Legislatures, Denver, CO). 1980. 
NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The NCSL Small-Scale Hydroelectric Project seeks to assist 
the state legislatures in examining issues relating to small-scale hy- 
dropower and in developing policies to encourage efficient devel- 
opment of this promising domestic energy source. This assistance 
includes education, issue identification, policy analysis and sugges- 
tion of legislative options appropriate to a particular state. The pro- 
ject is designed to supplement the efforts of in-house legislative 
staff in this regard. The need for well-defined state policies is cru- 
cial with regard to both obstacles and incentives. Those areas 
which generally warrant legislative attention include licensing pro- 
cedures, power marketing, finance and taxation, and water law. 


This paper summarizes the issues of concern in each of these policy 
areas. 


49519 (DOE/R4/20004—T7) Developer's guide to small- 
scale hydroelectric development in the southeast. (Council of 
State Governments, Atlanta, GA (USA); Southern Legisla- 
tive Conference (USA); Southern States Energy Board, At- 
lantas GA (USA)). Jun 1982. Contract AC44-80R420004. 
133p. NTIS, PC AO7/MF AOl. Order Number 
DE82018722. 

Portions of document are illegible. 

This report is intended primarily to provide to small-scale 
hydroelectric developers precise information on the federal and 
state permitting processes in the eight states of Region IV of the 
US Department of Energy, i.e., Alabama, Florida, Georgia, Ken- 
tucky, Mississippi, North Carolina, South Carolina, and Tennessee. 
The procedures for each permit are described in the text and flow 
charts are provided at the end of each chapter. Information is also 
included on state financing and taxation incentives which may 
apply to small hydro and on the Public Utility Policies Act as it 
applies to small hydro. 


1305 Economics And Management 


REFER ALSO TO CITATION(S) 49515 


49520 (CONF-801203—, pp 9.21-9.22) Small scale hydro 
development in Alaska. Yould, E.P. (Alaska Power Authori- 
ty, Anchorage). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Within the plans of the Alaska Power Authority for lower- 
ing the cost of power statewide, are numerous projects for small 
scale hydro power development. The projects are listed and their 
overall economic benefits are considered. (LCL) 


49521 (CONF-801203—, pp 9.12-9.14) Hydropower and 
the developer. Hymer, A.E.; Russell, B.F. (Idaho National 
_—— Lab., Idaho Falls). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 
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The provisions in and utilization of the Small Hydropower 
Loan Program authorized by the Public Utility Regulatory Policies 
Act of 1978 for financing the development of power generating 
facilities at existing dams or conduit systems are discussed. (LCL) 


49522 (NP—2750389) Optimal timing and dimensioning 
of waterpower projects. Roedseth, A. (Oslo Univ. (Norway). 
Inst. of Economics). 3 Oct 1980. 35p. NTIS (US Sales 
Only), PC A03/MF AO01. Order Number DE82750389. 

Cost-benefit criteria for evaluating waterpower projects are 
derived from a simple model of the whole electricity production 
system. While criteria for correct timing can depend on the addi- 
tion to consumer's surplus only at the time of completion, criteria 
for dimensioning must depend on the whole future path of equilibri- 
um prices. It is shown that indivisibilities may make it optimal to 
develop projects with relatively high average costs before projects 
with lower average costs. This deviates from the Ricardian theory 
of exploitation of natural resources. The treatment of uncertain 
weather conditions is discussed, and in the appendix stochastic op- 
tional control is used to discuss the concept of water-values. 


1306 Environmental Aspects 


REFER ALSO TO CITATION(S) 49512, 51570, 51572 


49523 (FERC/EIS—0031/D) A.J. Wiley project, FERC 
No. 2845, Idaho draft environmental impact statement. (Fed- 
eral Energy Regulatory Commission, Washington, DC 
(USA). Office of Electric Power Regulation). Feb 1982. 
284p. NTIS, PC A13/MF AOl. Order Number 
DE82011697. 

Portions of this report are illegible. 

A proposal has been made by the Idaho Power Company 
(Applicant) of Boise, Idaho to construct a hydroelectric project 
with an installed generating capacity of 85.8 MW on the Snake 
River in Twin Falls and Gooding Counties, Idaho. The proposed 
project would consist of: Wiley Dam, a 680-foot long, 100-foot 
high earth filled embankment with an impervious core and rock 
surface containing a 175-foot wide concrete ogee spillway located 
on the north abutment controlled by three 45-foot wide and 35-foot 
high tainter gates; a reservoir, which would extend to the tailwaters 
of the existing Lower Salmon and Lower Malad Power Plants of 
FERC Projects Nos. 2061 and 2726, respectively, with a gross stor- 
age capacity of 24,000 acre-feet msl; and a surface area of 625 acres 
at elevation 2735 feet msl; a concrete intake structure within the 
dam, south of the spillway, forming a monolithic structure with; a 
reinforced concrete powerhouse located below the dam; a 13.8/ 
138-kV 3-phase transformer and switching structures adjacent to 
the powerhouse; and a 3-mile long transmission line connecting the 
proposed powerhouse to the Applicant's existing transmission line, 
south of the project site. Applicant states that the Bliss Bridge and 
adjacent portions of Shoestring Road would be inundated by the 
proposed project. Applicant proposes to build a new bridge at a 
point 1500 feet downstream of the proposed dam and reroute and 
reconstruct the inundated portions of the road. 


1307 Power Conversion Systems 


49524 (NE/AKVA—80/11) Direct generation of hydro- 
electric power from slowly flowing water. Bergstroem, A. 
(Studsvik Energiteknik AB, Nykoeping (Sweden)). Mar 
1980. 41p. NTIS (US Sales Only), PC A03/MF A0O1. Order 
Number DE82902167. 

Considerable resources of hydroelectric power exist in the 
form of slowly flowing water in streams, ocean currents, tides, end 
waves, which are not easily converted to electric power by existing 
methods. Against this background, a survey is made of possible 
generator principles which might be used for direct conversion (i.e., 
without turbines or other moving parts) of low- head hydroelectric 
power. A number of conceivable generator principles are suggest- 
ed, viz electrohydrodynamic (EHD), magnetohydrodynamic 
(MHD), dielectrohydrodynamic (DHD), 
dielectromagnetohydrodynamic (DMHD), and fluid wimshurst 
(FW) generators. In the survey, the properties of generators of 
these types are investigated both theoretically and experimentally, 
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and it is shown that essentially only generators of the FW type mo- 
tivate possible further consideration. A simplified theoretical de- 
scription of a FW generator is developed which agrees well with 
model experiments. A full-scale FW generator can be given a 
simple design without moving parts, it creates the electric field nec- 
essary for its function, and should require only a minimum of main- 
tenance. The results of the study suggest that FW generators might 
be able to convert hydroelectric power from low heads (of the 
order of decimeters) into tens of kilovolts of direct current with ef- 
ficiences of the order of 30 per cent or more. 
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49525 (DOE/NBM—2005488) Introduction to meteoro- 
logical measurements and data handling for solar energy ap- 
plications. Task IV. Development of an isolation handbook 
and instrument package. (International Energy Agency, 75 - 
Paris (France). Programme to Develop and Test Solar 
Heating and Cooling Systems). Jan 1980. 215p. NTIS, PC 
A10/MF AO1. Order Number DE82005488. 

The following are covered: the Sun and its radiation, solar 
radiation and atmospheric interaction, solar radiation measurement 
methods, spectral irradiance measurements of natural sources, the 
measurement of infrared radiation, the measurement of circumsolar 
radiation, some empirical properties of solar radiation and related 
parameters, duration of sunshine, and meteorological variables re- 
lated to solar energy. Included in appendices are manufacturers and 
distributors of solar radiation measuring instruments and an ap- 


proximate method for quality control of solar radiation instruments. 
(MHR) 


49526 (DOE/NBM—2018123) Tabernas Meteo data 
analysis based on evaluated data prepared by the SSPS-O.A. 
van Steenberghe, T.; van der Straeten, B. (Sandia National 
Labs., Livermore, CA (USA); Societe Belge pour 
l’Industrie Nucleaire, Brussels). 1980. Contract AC04- 
76DP00789. 68p. NTIS, PC A04/MF A0Ol. Order Number 
DE82018123. 

Portions of document are illegible. 

Meteorological data were taken by an automatic, unattended 
meteorological station near Tabernas (Almeria/Spain) at the site of 
the Small Solar Power System. Data included global, direct, and 
diffuse insolation; inside and outside temperature; and wind direc- 
tion and velocity. Data were sampled at 30 minute intervals and are 
presented graphically as monthly values from April 1978 to April 
1980. (LEW) 


49527 (SAND—82-0094) Correlations of insolation and 
wind data for SOLMET stations. Randall, D.E.; Grandjean, 
N.R. (Sandia National Labs., Albuquerque, NM (USA)). 
Apr 1982. Contract AC04-76DP00789. 112p. NTIS, PC 
A06/MF A0O1. Order Number DE82015490. 

Correlations of direct insolation and wind speed data based 
upon a 12-1/2-yr period are presented for 26 SOLMET stations dis- 
tributed over the contiguous United States. These correlations indi- 
cate that for three different solar collector tracking apertures, 97-1/ 
2% of the available direct insolation occurs at wind speeds of 15 
m/s (33.6 mph) or less for all 26 stations. Selected frequency distri- 
butions for these insolation, wind speed, and wind direction data 
spanning the 1952 to 1964 time frame are also presented. 


49528 (SOLAR/0010—82/04) April 1982 environmental 
data for sites in the National Solar Data Network. (Automa- 
tion Industries, Inc., Silver Spring, MD (USA). Vitro Labs. 
Div.). Apr 1982. Contract AC01-79CS30027. 127p. NTIS, 
PC A07/MF AOl1. Order Number DE82015995. 
Environmental information collected at the sites of the Na- 
tional Solar Data Network is presented in the form of tables for 
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each solar site. The sites are grouped into 12 zones, each of which 
consists of several adjacent states. The insolation table presents the 
total, diffuse, direct, maximum, and extraterrestrial radiation for the 
solar site. It also shows the ratio of total to extraterrestrial radiation 
as a percent. The temperature table gives the average, daytime, 
nighttime, maximum, minimum and inlet-water temperatures for the 
solar site. All of the passive and some of the active solar sites are 
equipped with wind sensors which provide information for two 
wind tables furnishing wind speed and direction. For some sites, a 
humidity table provides relative humidity values for the maximum 
and minimum humidity for each day. A technical discussion of the 
instruments and measurements used to obtain these data tables is in- 
cluded. (LEW) 


49529 (SOLAR/0010—82/06) Environmental data for 
sites in the National Solar Data Network, June 1982, (Auto- 
mation Industries, Inc., Silver Spring, MD (USA). Vitro 
Labs. Div.). Jun 1982. Contract AC01-79CS30027. 105p. 
NTIS, PC A06/MF A0O1. Order Number DE82019028. 
Environmental information collected at the sites of the Na- 
tional Solar Data Network is presented in the form of tables for 
each solar site. The sites are grouped into 12 zones, each of which 
consists of several adjacent states. The insolation table presents the 
total, diffuse, direct, maximum, and extraterrestrial radiation for the 
solar site. It also shows the ratio of total to extraterrestrial radiation 
as a percent. The temperature table gives the average, daytime, 
nighttime, maximum, minimum, and inlet-water temperatures for 
the solar site. All of the passive and some of the active solar sites 
are equipped with wind sensors which provide information for two 
wind tables furnishing wind speed and direction. For some sites, a 
humidity table provides relative humidity values for day and night. 
It also gives values for the maximum and minimum humidity for 
each day. A technical discussion of the instruments and meas- 
urements used to obtain these data tables is included. (LEW) 


49530 Simplified techniques to study components of solar 
radiation under haze and clouds. Wesely, M.L. (Radiological 
and Enviromental Research Division, Argonne National 
Laboratory, Argonne, IL 60439). Journal of Applied Meteo- 
rology; 21: No. 3, 373-422(Mar 1982). 

Estimates of the global (G), diffuse (D) and direct-beam (I) 
irradiances at the surface of the earth can be obtained with a single 
instrument, ‘dial’ radiometer. The dial assembly intermittently 
shades a solid-state sensor on a continual automatic basis. This is a 
very simple instrument that does not require mechanical adjust- 
ments of the shade. When corrections for imperfect cosine response 
and excessive shading of sky radiation are performed, measurements 
averaged over 1 h should be accurate well within +- 5%. Esti- 
mates of atmospheric turbidity or haziness can be expressed as an 
extinction coefficient, computed for I in reference to that obtained 
under cloudless clean skies for the same solar zenith angle. The 
uneven spectral response of silicon-cell and PAR (photosynthetical- 
ly active radiation) sensors should be considered when comparing 
estimates of G, D or I to measurments of these components by a 
wide-band sensor. Linear relationships seem adequate for a variety 
of cloud conditions. This allows the use of single dial silicon-cell 
radiometer, for example, to estimate quite accurately the values of 
G, D and I that would be seen by wide-band or PAR radiometers. 
An alternative, but less exact, means of obtaining estimates of 
hourly averages of D and I is to measure only G and use the ratio 
of G to that which would be obtained under clean, cloudless condi- 
tions as the sole determining factors. 


1403 Economics 


REFER ALSO TO CITATION(S) 49539, 49541, 49569, 49576, 49612, 49695, 
49696, 49697, 49717, 49798, 49800, 49833, 49881, 50669 


49531 (ANL/EES-TM—178) Technology assessment of 
solar-energy systems: an analysis of direct and indirect cost, 
air-pollutant emissions, employment, and input-energy re- 
quirements of solar-energy options. Buehring, J.; Habegger, 
L.; Smeltzer, K.; Davis, M.; Klein, Y.; Snider, M.; Drobny, 
J.; Dale, L.; Gasper, W. (Argonne National Lab., IL 
(USA)). Nov 1981. Contract W-31-109-ENG-38. 181p. 
NTIS, PC A09/MF AO1. Order Number DE82019774. 
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Portions of document are illegible. 

As part of the Technology Assessment of Solar Energy 
(TASE) program, solar technologies previously characterized by 
various national laboratories in terms of size, fuel requirements, pol- 
lutant output, and material and labor requirements were embedded, 
along with conventional technologies, into competing alternative 
energy systems scaled to produce 10?” Btu of useful output energy. 
The resulting systems were evaluated on the basis of total annua- 
lized cost, direct and indirect air pollutant emissions, employment, 
and input energy requirements. The impacts over the 20-year 
period from 1980 to 2000 from the deployment, by 2000, of an ad- 
ditional 0.1 Quad per year of useful energy from selected systems 
were calculated to illustrate the impacts of the rapid deployment of 
specific solar technologies. 


49532 (ANL/EES-TM—179) Technology assessment of 
solar energy systems: an analysis of differences in cost and 
direct and indirect air pollutant emissions, employment, and 
input energy requirements between two solar energy scenar- 
ios. Buehring, J.; Habegger, L.; Smeltzer, K.; Snider, M.; 
Drobny, J.; Gasper, W. (Argonne National Lab., IL 
(USA)). Nov 1981. Contract W-31-109-ENG-38. 48p. NTIS, 
PC A03/MF AO1. Order Number DE82019773. 

As part of the Technology Assessment of Solar Energy 
(TASE) program, a number of solar technologies were character- 
ized by various national laboratories in terms of size, fuel require- 
ments, pollutant output, and material and labor requirements for op- 
eration and maintenance and construction. Those solar technologies 
were embedded, along with conventional technologies, into alterna- 
tive energy systems to produce useful output energy. In this report 
the differences between two alternative solar scenarios, a 6-quad 
business as usual and a 14-quad maximum practical growth scenario 
were evaluated for total cost and direct and indirect employment, 
air pollutant emissions, and energy use. An input-output table was 
used to estimate the indirect effects. A number of sensitivity studies 
illustrate the importance of some of the assumptions and indicate 
how some of the adverse effects of solar energy development can 
be mitigated. In general, the 14-quad scenario, as defined for this 
study, is probably not a realistic picture of future US energy 
supply. The sensitivity studies suggest that other patterns of use of 
renewable energy sources will reduce the extent of adverse effects. 


49533 (CONF-801203—, pp 6.44-6.45) Innovative financ- 
ing for industrial applications of solar technology. Dickinson, 
W.C. (Lawrence Livermore National Lab., CA); Wilde, 
C.B. 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Two approaches for financing large area solar process heat 
installations are described which, with proper incentives, would be 
attractive to potential industrial end-users. The first approach uti- 
lizes a limited partnership structure in which a Solar Management 
Company (SMC) would serve as the general partner in forming a 
partnership to construct, operate, manage and own a solar installa- 
tion at an industrial site. The SMC would form a separate partner- 
ship to own each solar installation. The second approach is conven- 
tional lease financing. (LEW) 
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REFER ALSO TO CITATION(S) 49531, 49801, 49807, 49808, 49809, 50669, 
51803 


49534 (BDM/A—80-025-TR) Bates solar industrial proc- 
ess steam application environmental impact assessment. 
(Bates Container, Inc., Fort Worth, TX (USA)). 30 Jun 
1981. Contract FC03-79CS30312. 36p. NTIS, PC A03/MF 
AO1. Order Number DE82007220. 

Portions of document are illegible. 

It is planned to install 34,440 square feet of linear parabolic 
trough solar collectors at a new corrugator plant for making corru- 
gated boxes. The system is to operate in parallel with a fossil fuel 
boiler. An assessment is presented of the impacts of the solar 
energy system on the existing environment and to determine wheth- 
er or not a more detailed environmental impact statement is needed. 
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The environmental assessment is based on actual operational data 
obtained on the coliector, fluid, and heat transport system. A de- 
scription of the design of the solar energy system and its applica- 
tion is given. Also included is a discussion of the location of the 
new plant in Fort Worth, Texas, and of the surrounding environ- 
ment. Environmental impacts are discussed in detail, and alterna- 
tives to the solar industrial process steam retrofit application are of- 
fered. It is concluded that the overall benefits from the solar indus- 
trial process heat system outweigh any negative environmental fac- 
tors. Benefits include reduced fossil fuel demand, with attending re- 
ductions in air pollutants. The selection of a stable heat transfer 
fluid with low toxicity and biodegradable qualities minimizes envi- 
ronmental damage due to fluid spills, personal exposure, and degra- 
dation byproducts. The collector is found to be aesthetically attrac- 
tive with minimal hazards due to glare. (LEW) 


49535 (CONF-801203—, pp 12.3-12.4) Solar commercial- 
ization opportunities in the Northeast. Levy, L. (Northeast 
Solar Energy Center, Boston, MA). 1980. NTIS, PC A99/ 
MF AOI. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The Northeast’s above average dependence upon imported 
oil is presented. Results of calculations are given for the amount of 
hardware and material required to achieve a 20% solar contribution 
(including biomass, wind, photovoltaics, process heat, residential 
active and passive heating and cooling) by the year 2000. The ef- 
forts of the Northeast Solar Energy Center to achieve these goals 
are discussed. (LEW) 


49536 (CONF-801203—, pp 12.12-12.13) Solar tax in- 
centives, boom or bust. Wade, H.A. (Missouri Dept. of Nat- 
ural Resources, Jefferson City). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Several problems of solar tax incentives are discussed in 
regard to the Way they relate to the rest of the socio-economic 
process. These problems include the fact that the real value of the 
credit is far less than the face value, the existence of non-economic 
barriers not addressed by the credit, high prices of solar equipment 
due to increaded demand generated by the credit, and the possibil- 
ity of the credit being abruptly withdrawn. Experiences in a few 
states are briefly discussed. (LEW) 


49537 (CONF-801203—, pp 6.43) Role of quality assur- 
ance and standards in developing solar thermal commercial- 
ization technology. Cobb, H.R.W.; Nuss, G. (Solar Energy 
Research Inst., Golden, CO). 1980. NTIS, PC A99/MF 
AOl. 


From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 


49538 (DOE/CS/34281—3) Manual for solar specialists. 
(Council of American Building Officials, Falls Church, 
VA). Jul 1982. Contract AC01-78CS34281. 110p. NTIS, PC 
A06/MF AO1. Order Number DE82019119. 

Portions of document are illegible. 

The objective of the manual is to meet the specific training 
needs of code enforcement personnel in connection with the exami- 
nation of plans for and the inspection of solar energy installations. 
There is a brief historical review and discussion of geographical de- 
pendence of solar feasibility. The fundamentals of solar energy are 
presented to establish the quantity of solar energy which can be an- 
ticipated in a particular geographic location. The active, passive, 
and hybrid solar systems are described, telling how insolation is 
collected, stored, and distributed by various means. The physical 
and theoretical components of solar systems are related to specific 
code enforcement techniques. Also, the recommended requirements 
to code officials for solar heating, cooling, and hot water systems 
are reviewed and discussed. (LEW) 
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49539 (EMD—82-60) Probable impacts of budget reduc- 
tions on the development and use of photovoltaic-energy sys- 
tems. Peach, J.D. (General Accounting Office, Washington, 
DC (USA). Energy and Minerals Div.). 26 Mar 1982. 23p. 
General Accounting Office, P.O. Box 6015, Gaithersburg, 
MD 290760. 

Federal expenditures for the development of photovoltaic 
energy systems have been substantially reduced. Funding for the 
federal photovoltaic program for fiscal year 1982 is $74 million, ap- 
proximately one-half of the previous year’s level. At the funding 
levels existing prior to the fiscal year 1982 budget reductions, the 
1988 photovoltaic energy systems cost and production goals man- 
dated by the Solar Photovoltaic Energy Research, Development, 
and Demonstration Act of 1978 had little likelihood of being 
reached. With these budget reductions, however, achievement of 
these goals is even more unlikely. Additionally, the budget reduc- 
tions may also have an adverse impact on US leadership in photo- 
voltaic energy technology and on the ability of small businesses in 
the industry to survive. Nevertheless, the outlook for the wide- 
spread use of photovoltaic energy in this century appears favorable. 
The industry is expected to endure despite reduced federal support, 
and continue its development of this technology. 


49540 (GPO—73-785) DOE's role in the solar energy in- 
dustry, and possible anticompetitive trends. Hearing before 
the Subcommittee on Antitrust, Monopoly and Business 
Rights of the Committee on the Judiciary, 96th Congress, 2nd 
session, 14 November 1980. (Committee on the Judiciary 
(U.S. Senate), Washington, DC). 1981. 107p. Subcommittee 
on Antitrust, Monopoly and Business Rights. 

The concerns of small business in the solar energy field are 
discussed. The acquisitions of small companies by larger energy-in- 
tense companies was reviewed. Possible Federal regulations for the 
solar energy industry are considered and the overall solar energy 
policy for the nation is addressed. 


49541 (PNL—4316) Economic and legal aspects of utility 
consortiums for heliostat purchase. Cole, R.J.; Sommers, P.; 
Sheppard, W.J.; Nesse, R.J. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Jul 1982. Contract AC06-76RL01830. 
80p. NTIS, PC AO05/MF A0O1. Order Number DE82019512. 

A preliminary exploration is given of the legal and economic 
considerations surrounding the formation and operation of some 
form of utility-sponsored collective buying arrangement for helios- 
tats. Particular attention is focused on considerations of federal anti- 
trust law surrounding collective buying and other joint operations 
by electric utilities. Attention is also given to considerations sug- 
gested by the economic theory of monopsony (markets with a 
single buyer) and oligopsony (markets with a small number of 
buyers). The advantages and disadvantages of such arrangements 
are examined from the viewpoints of the buyer and the seller. 
(LEW) 


49542 (SERI/CP—635-340-Vol.2, pp 229-239) Progress 
on the development of international testing practices for wind 
energy conversion systems. Trenka, A.R. (Rockwell Interna- 
tional, Golden, CO). 1981. NTIS, PC A99/MF AO1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

It is the purpose of the proposed Annex on Wind Energy 
Conversion Systems to the International Energy Agency to address 
the development of internationally agreed upon test and report 
practices for characterizing wind energy conversion systems. The 
Annex will pursue the effort to define and refine consensus test and 
report practices in performance testing, determination of cost of 
energy produced, fatigue evaluation testing, acoustic testing, elec- 
tromagnetic interference testing, safety and reliability testing, and 
quality of power testing. The procedure for developing a practice 
on a given topic is outlined. The status of recommended practices 
nearing agreement is given. (LEW) 
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49543 (UCLA—12/1372) Environmental assessment of 
the US Department of Energy's solar-thermal-technology pro- 
gram. Lindberg, R.G.; Daniels, J.I.; Hastings, J.; Phinney, S. 
(eds.). (California Univ., Los Angeles (USA). Lab. of Bio- 
medical and Environmental Sciences). Jun 1982. Contract 
ACO03-76SF00012. 225p. NTIS, PC A1l0/MF AOl1. Order 
Number DE82019852. 

Portions of document are illegible. 

Potential environmental, health, and safety impacts associat- 
ed with the production and use of solar thermal energy systems 
(STES) appear in most cases to be negligible, easily mitigated, or 
site-specific. Occupational health and safety hazards do not differ 
greatly from those in common industrial practice. Public health 
issues appear to be limited to concern about accidental or misman- 
aged off-site releases of heat-transfer/storage fluids, or solid waste 
from solar ponds, and the possible nuisance of misdirected solar 
glare. Potential ecological and micrometeorological impacts relate 
to land requirements of large-scale systems in undeveloped areas, 
but tend to be site-specific. Uncertainties exist regarding the effect 
of large-scale loss of habitat on surrounding ecosystems, and the 
presence of the facility on the behavior of nearby wildlife. Second- 
ary impacts are associated with processing, manufacture, and trans- 
port of components and subsystems. These are judged minor. In the 
short term, when analyzed as a replacement for conventional fossil- 
fuel systems, STES improve environmental quality by reducing air 
pollutants; in the long term, STES improve environmental quality 
by reducing CO, emissions and by minimizing mining, drilling, 
transport of fuel, and solid waste storage. Solar thermal systems 
appear no more land-intensive than conventional coal-fired systems. 
For some industrial applications in metropolitan areas, land require- 
ments are likely to impose a constraint. When suitable locations are 
available, the primary siting constraint will be institutional barriers 
associated with land use, zoning, sun rights, and utility interfaces. 
Available water is a common constraint to any development in the 
arid west. Depending on the system used and the type of energy 
produced, STT water requirements can be similar or much less 
than those of comparable fossil-fueled systems. Reasonable manage- 
ment procedures can mitigate the potential for water quality degra- 
dation. 


49544 (UCLA—12/1373) Environmental effects of solar- 
thermal-power systems. Systematic status of the Mojave 
ground squirrel, Spermophilus mohavensis (subgenus Xero- 
spermophilus). Hafner, D.J.; Yates, T.L. (California Univ., 
Los Angeles (USA). Lab. of Biomedical and Environmental 
Sciences; New Mexico Univ., Albuquerque (USA)). Jun 
1982. Contract AC03-76SF00012. 19p. NTIS, PC A02/MF 
AO1. Order Number DE82018254. 

The Mojave ground squirrel, Spermophilus mohavensis, is 
listed as a rare species by the California Fish and Game Commis- 
sion. Its well-being has emerged as an environmental concern asso- 
ciated with deployment of solar thermal power systems in western 
parts of the Mojave Desert. The more common round-tailed 
ground squirrel, Spermophilus tereticaudus, also occurs in the 
Mojave Desert, and this species closely resembles S. mohavensis. In 
some areas it may be extremely difficult, on the basis of external 
characters, to identify the species present. The systematic status of 
the sibling species Spermophilus mohavensis and S. tereticaudus 
(subgenus Xerosphermophilus) was investigated throughout the 
range of the subgenus, based on allozymic and chromosomal data. 
Hybridization of the two species was detected only at a single dis- 
turbed site, while allelic introgression was confined to an estimated 
60 km reach of the Mojave River wash. In the absence of an analy- 
sis of a zone of natural sympatry, the two taxa are retained as full 
biological species. The population of ground squirrels just east of 
Solar One, the 10 MWe pilot solar thermal power plant, is com- 
posed of individuals referable to S. tereticaudus based on both allo- 
zymic and chromosomal criteria. 


49545 Photovoltaic energy technologies: examining public 
and occupational health risks. Moskowitz, P.D. (Brookhaven 
National Lab., Upton, NY); Hamilton, L.D.; Morris, S.C.; 
Novak, K.M. Solar Cells; 5: 1-18(1981). Contract AC02- 
76CHO00016. 

Health risks of photovoltaic energy systems arise from 
mining, processing and refining of raw materials and from fabrica- 
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tion, installation, operation and disposal of devices used to convert 
sunlight into electrical energy. Using an accounting approach, 
public and occupational health risks of four different photovoltaic 
cell alternatives are estimated quantitatively by examining system- 
atically all steps in representative energy cycles. Detailed estimates 
of occupational mortality and morbidity from physical and chemi- 
cal hazards are given. Health risks in fabrication facilities are given 
special attention. Results suggest that most occupational mortality 
and morbidity are probably due to risks normally encountered in 
day-to-day operation of any industrial operation. Exposures to 
chemicals could create health costs but these will probably be con- 
trolled. Estimates of impacts on the general public from byproducts 
emitted in the photovoltaic energy cycle are explored. Public 
health hazards from exposure to arsenic or cadmium emitted in the 
photovoltaic energy cycle appear to impose only minimal risk. 
Health hazards related to silicon exposure cannot be assessed quan- 
titatively because of lack of toxicologic information. 


49546 National passive solar conference, 4th, Kansas 
City, MO, October 3-5, 1979, proceedings. Volume 4, Franta, 
G. Newark, DE; International Solar Energy Society (1981). 
7192p. (CONF-791022—). 

From 4. national passive solar energy conference; Kansas 
City, KS, USA (3 Oct 1979). 

Papers concern recent experience in the research, develop- 
ment and application of passive solar technology. Specific topics in- 
clude the legislative barriers and incentives to passive solar systems, 
coupled thermal and lighting simulations for evaluating daylighting 
design effectiveness, passive solar applications in inner city housing, 
radiative cooling in a desert climate, salinity gradient solar ponds, 
the retrofit of a masonry home for passive space heating, the per- 
formances of active and passive solar domestic hot water systems, 
builder experience with passive solar home construction, the use of 
solar energy installations on farm buildings, and a method of deter- 
mining the thermal performance of passive storage walls. 
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REFER ALSO TO CITATION(S) 49462, 49469, 49470, 49490, 49492, 49499, 
49502, 49504, 49505, 49506, 49545, 49695, 49696, 49718, 49997, 50549, 50633, 
50648, 50658, 50671, 50672, 50697, 50710, 50716, 50755, 50763, 50765, 50778, 
50780, 50794, 50798, 51521, 51610, 51703, 51706, 51713, 51714, 51715, 51717, 
51719, 51720, 51721, 51813 


49547 (ANL/EES-TM—167) Fodder beets as a feedstock 
for alcohol production. Barney, W. (Argonne National Lab., 
IL (USA)). Sep 1981. Contract W-31-109-ENG-38. 5ip. 
NTIS, PC A04/MF AO1. Order Number DE82013709. 

Portions of document are illegible. 

Fodder beets have been shown to be an attractive feedstock 
for alcohol production, yielding sufficient sugar to produce ap- 
proximately 1000 gallons of alcohol per acre. Resistance to diseases 
found in a given region would have to be evaluated. Storage tests 
have demonstrated that beets can be stored long enough to make 
them of interest as a feedstock for alcohol production. Further test- 
ing is required to evaluate techniques for reducing sugar losses due 
to sprouting, respiration, and molding. 


49548 (ATR—82(2835)-2nd) Photodriven processes for 
production of hydrogen by water splitting (a review). Mathur, 
P.N. (Aerospace Corp., El Segundo, CA (USA)). 9 Feb 
1982. Contract AI03-81SF11578. 15p. NTIS, PC A02/MF 
A01. Order Number DE82014624. 

An overview is given of each of three processes for dissoci- 
ating water by visible light by incorporating reactions using photo- 
sensitizers. These processes are: photochemical processes using pho- 
tocatalysts such as compound salts and photosynthetic dyes; photo- 
biochemical processes using natural or synthetic plant chlorophyll, 
algae, or bacteria; and photoelectrochemical processes using semi- 
conductor photocatalysts such as TiO electrodes. (LEW) 
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49549 (CNEN-RT/FARE-SIN—(82)1) Preliminary inves- 
tigation on the use of plant culture for energy purposes. Brun- 
etti, N.; Coppola, E. (Comitato Nazionale per l’'Energia Nu- 
cleare, Casaccia (Italy). Dipartimento Fonti Alternative 
Rinnovabili e Risparmio Energetico). 1982. 29p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE829051 14. 

Portions of document are illegible. 

The economic development potentials for some species of 
energy crops are discussed. Such plants are or may become impor- 
tant sources of oils, rubber or chemicals in many countries. Prelimi- 
nary results of an experimental work, carried out at the CNEN, on 
Euphorbia species are also reported. 


49550 (CONF-801203—, pp 2.19-2.20) Biomass systems: 
a strategic overview. Levine, L.S. (Dept. of Energy, Wash- 
ington, DC). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 


49551 (CONF-801203—, pp 2.94-2.101) Photovoltaic 
overview. Goldsmith, J.V. (Solarex Corp., Rockville, MD). 
1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

A brief historical review of the discovery of the photovol- 
taic effect and the invention of the solar cell is followed by a de- 
scription of various types of photovoltaic systems and their uses. 
Photovoltaics is overviewed as a large-scale energy source, and a 
brief discussion of its cost reduction potential is presented. (LEW) 


49552 (CONF-801203—, pp 3.1-3.2) Advanced biomass 
concepts. Smith, C.S. (Solar Energy Research Inst., Golden, 
CO). 1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Biomass is considered as a supply or a converter of solar 
energy, with selected conversion options and some opportunities 
for its use or application. The conversion of biomass to useful 
energy compounds and petrochemicals is discussed briefly. (MHR) 


49553 (CONF-801203—, pp 3.3-3.4) Technology assess- 
ment of terrestrial biomass energy systems. Johnson, R.C. 
= Corp., McLean, VA). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Four specific systems for the production, conversion, and 
end-use of energy from biomass were chosen for detailed assess- 
ment. They are: residential heating with wood; the use of wood for 
industrial steam and cogenerated electricity; the large-scale produc- 
tion and use of gasohol from corn; and methanol transportation fuel 
from wood from intensive silvicultural farms. (MHR) 


49554 (CONF-801203—, pp 3.5-3.6) Gasohol in the 
transportation sector: today and in the future. Jolly, J.P. 
(Texaco Inc., White Plains, NY). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Gasohol is discussed including per cent of the market, mar- 


keting experience, emission data, energy balance, and current sup- 
plies. (MHR) 


49555 (CONF-801203—, pp 3.7-3.8) Ethanol production 
from terrestrial biomass. Edeskuty, F.J.; Thayer, G.R. (Los 
Alamos Scientific Lab., NM). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The biomass sources, energy balance, capital cost, and life- 
cycle cost of ethanol production from terrestrial biomass are dis- 
cussed. (MHR) 
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49556 (CONF-801203—, pp 3.9-3.10) Long-term econom- 
ic prospects and markets for residential use of biomass. 
Bezdek, R.H. (Treasury Dept., Washington, DC). 1980. 
NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The economic and marketing prospects in the US through 
the year 2000 are reviewed, focusing on the residential market. The 
market is analyzed in two categories: wood combustion technol- 
ogies and synthetic fuels from biomass. 


49557 (CONF-801203—, pp 3.11-3.12) Presently expand- 
ing residential use of wood fuel in New England. Hills, F.A. 
(Northeast Solar Energy Center, Boston, MA). 1980. NTIS, 
PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The energy problems of the six New England states and the 
rapid expansion of home heating with wood are reviewed. The en- 
vironmental concerns and need for regional planning are discussed 
briefly. (MHR) 


49558 (CONF-801203—, pp 3.13-3.14) Health and envi- 
ronmental effects of residential wood heat. Travis, C.C.; 
Meyer, H.R.; Dudney, C.S. (Oak Ridge National Lab., TN). 
1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Recent characterizations of emissions from fireplaces and 
wood stoves are presented and discussed. The increased thermal ef- 
ficiency of air-tight stoves is contrasted with enhanced emissions of 
carbon monoxide and polycyclic organic materials (POM). POM 
emissions from residential wood combustion appear to be much 
larger per unit of available heat than any other residential heat 
source. 


49559 (CONF-801203—, pp 3.18-3.19) Use of biomass 
for electrical generation and cogeneration: Bonneville Power 
Administration's experience. Munro, S. (Bonneville Power 
Administration, Portland, OR). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Utility regulations, fuel availability, energy farms, energy 
transport, and feasibility studies are reviewed. (MHR) 


49560 (CONF-801203—, pp 3.20-3.21) Biomass use for 
island utilities. Negroni, J. (Electric Power Authority, San 
Juan, Puerto Rico). 1980. NTIS, PC A99/MF AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The effect of increasing oil prices on the economy of Puerto 
Rico is described. The following possibilities for replacement of im- 
ported oil are discussed: garbage and refuse incineration for the 
production of electricity and partial conversion of the sugar indus- 
try into energy production. (MHR) 


49561 (CONF-801203—, pp 3.22-3.23) Promoting bio- 
mass conversion to energy in California. Silvey, J.F. (Envir- 
osphere Co., Newport Beach, CA). 1980. NTIS, PC A99/ 
MF AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The legislature enacted the State Agricultural and Forestry 
Residue Utilization Act and mandated a biomass energy promotion- 
al program undertaken by the California Energy Commission. The 
activities undertaken and the problems that occurred are listed 
briefly. (MHR) 


49562 (CONF-801203—, pp 3.28-3.29) Developing Ha- 
waiian energy plantation. Allen, J.E. (C. Brewer and Com- 
pany, Ltd., Honolulu, HI). 1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI; USA (7 Dec 1980). 
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Various options for the sugar industry and its byproducts 
and residues are discussed, including improved combustion methods 
for bagasse, ethanol production from molasses, eucalyptus tree plan- 
tations, and treatment of bagasse for animal feed. (MHR) 


49563 (CONF-801203—, pp 3.30-3.31) Latex-producing 
plants as a source of high energy liquid fuels. Otvos, J.W.; 
Nemethy, E.K.; Calvin, M. (Univ. of California, Berkeley). 
1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The feasibility of Euphorbia lathyrus as an energy farm can- 
didate is explored. The following aspects are covered briefly: culti- 
vation, extraction, and conversion to hydrocarbon fuels. (MHR) 


49564 (CONF-801203—, pp 3.32-3.33) Terrestrial energy 
farms. Inman, R.E. (Solar Energy Research Inst., Golden, 
CO). 1980. NTIS, PC A99/MF A0Ol1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

A brief overview of the concept of terrestrial energy farm- 
ing, defined as the cultivation of a crop for use as an energy feed- 
stock, is presented. (MCW) 


49565 (CONF-801203—, pp 3.34-3.35) Genetic engineer- 
ing for greater energy efficiency in sugarcane. Tew, T.L. 
(Hawaiian Sugar Planters’ Association, Aiea). 1980. NTIS, 
PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

At least 50% of the increased sugar cane yields since the 
early 1920's is estimated to be genetically based. The following ge- 
netic aspects are discussed: selection criteria, exotic germplasm, and 
non-conventional genetic engineering methods. (MHR) 


49566 (CONF-801203—, pp 3.36-3.37) Marine biomass 
energy systems for the production of methane. Flowers, A.; 
Frank, J.R. (Gas Research Inst., Chicago, IL). 1980. NTIS, 
PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The technical and economic feasibility of a system for the 
production of methane (or substitute natural gas) from giant Cali- 
fornia kelp, (Macrocystis pyrifera), grown on man-made structures 
in the ocean, was exposed. A major milestone was attained by 
proving that kelp can reproduce itself and grow in the open ocean 
when fertilized with upwelled water. 


49567 (CONF-801203—, pp 3.38-3.39) Tropical grasses. 
Alexander, A.G.; Garcia, M.; Allison, W. (UPR Center for 
Energy and Environment Research, Rio Piedras, Puerto 
Rico). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Tropical grasses from Saccharum and allied genera are being 
studied in Puerto Rico as intensively-produced sources of boiler 
fuel and molasses. Progress is reported on: maximization of 
sugarcane’s total biomass rather than sucrose; year-round fuels pro- 
duction through the utilization of alternative tropical grasses during 
sugarcane’s off season; and mechanized production technologies for 
fibrous, thin-stemmed tropical grasses to be managed as solar dried 
fuels and feedstocks. (MHR) 


49568 (CONF-801203—, pp 5.1-5.2) History, structure 
and goals of the national program. Forney, R.G. (Jet Propul- 
sion Lab., Pasadena, CA); Maycock, P.D. 1980. NTIS, PC 
A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The objectives of the Photovoltaics Program are to meet 
specific price goals and to resolve relevant technical, institutional, 
legal, environmental, and social issues. The program strategy in- 
volves advanced research and technology development, real-world 
testing, and commercialization. ‘. he program budget over FY 1979- 
1981 is summarized. (LEW) 
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49569 (CONF-801203—-, pp 5.3) Small business view of 
the state of the photovoltaics industry. McGinnis, R.W. 
(Photowatt International, Inc., Tempe, AZ). 1980. NTIS, 
PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 


49570 (CONF-801203—, pp 5.7-5.8) Commercial issues 
and priorities for advanced material systems. Blieden, H.R. 
(ARCO Ventures Co., Los Angeles, CA). 1980. NTIS, PC 
A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The advanced materials technology in photovoltaics owing 
to the earlier evolution of the semiconductor industry is discussed, 
and the material options are summarized. The criteria of material 
availability, reliability, efficiency and costs are defined. (LEW) 


49571 (CONF-801203—, pp 5.9-5.10) Thin-film polycrys- 
talline silicon: progress and problems. Surek, T. (Solar 
Energy Research Inst., Golden, CO). 1980. NTIS, PC A99/ 
MF AOI. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Progress in polycrystalline silicon solar cell research in the 
areas of thin-film material and cell development, and in the basic 
understanding of the effects of grain boundaries and the passivation 
of these effects is reviewed. Methods of growing crystal sheets and 
films are described. Studies are also mentioned in the characteriza- 
tion of polycrystalline silicon and correlation to cell performance, 
theoretical modelling of the photovoltaic mechanisms in various 
cell structures, and reduction of deleterious effects of grain bound- 
aries. Current work concerning scalability and reproducibility of 
promising approaches is also mentioned. (LEW) 


49572 (CONF-801203—, pp 5.11-5.12) Cadmium sulfide 
solar cells: progress and problems. Meakin, J.D. (Univ. of 
Delaware, Newark). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Research and development on CdS solar cells, particularly 
those having CueS or (CdZn)S heterojunctions, is reviewed. Issues 
of efficiency and stability are addressed. Commercialization efforts 
in America and elsewhere are described. (LEW) 


49573 (CONF-801203—, pp 5.13) Amorphous silicon: 
progress and problems. Williams, B.F. (RCA Labs., Prince- 
ton, NJ). 1980. NTIS, PC A99/MF A0O1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 


49574 (CONF-801203—, pp 5.14-5.15) Promising new 
photovoltaic materials. Bube, R.H. (Stanford Univ., CA). 
1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Major achievements of recent years on solar cells based on 
CdTe are summarized. Included are the cell structures and electri- 
cal properties obtained by various authors. The development of 
ZnsPe2, its material properties and electrical characteristics in a cell 
are also discussed. (LEW) 


49575 (CONF-801203—, pp 5.16-5.17) Progress and 
problems in the development of advanced solar cell materials. 
Feucht, D.L. (Solar Energy Research Inst., Golden, CO). 
1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The status of advanced photovoltaic materials research is re- 
viewed briefly. Thin film and cast polycrystalline cells, amorphous 
silicon, copper sulfide and cadmium sulfide cells, thin film gallium 
arsenide, zinc phosphide, indium phosphide, and cadmium telluride 
cells, photovoltaic electrochemical cells, and concentrator cell ma- 
terial systems are briefly discussed. (LEW) 
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49576 (CONF-801203—, pp 5.18-5.19) Silicon solar cell 
manufacturing: status and future possibilities. Bickler, D.B. 
(Jet Propulsion Lab., Pasadena, CA). 1980. NTIS, PC A99/ 
MF AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The state-of-the-art of photovoltaic module manufacturing 
and efforts to reduce the cost of manufacturing are briefly re- 
viewed. The 1980 state-of-the-art is compared with projected se- 
quences costing $2.80/W and $1.90/W. (LEW) 


49577 (CONF-801203—, pp 5.24-5.25) Photovoltaic con- 
sensus standards. Bishop, C.J. (Solar Energy Research Inst., 
Golden, CO). 1980. NTIS, PC A99/MF A0O1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 


49578 (CONF-801203—, pp 6.39-6.40) Thermochemical 
energy conversion and transport: development of concepts. 
McCrary, J.H. (New Mexico State Univ., Las Cruces). 
1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Research to study the usefulness of CO2+CHs, SOs, NHs, 
and H,0+CH, for thermochemical conversion, transport and stor- 
age is reviewed. (LEW) 


49579 (DOE/AF/92009—2) Small continuous ethanol 
plant for farm. Final report. Sweany, R.S. (SEE CODE- 
9512358 Sweany (Ralph S.), Crothersville, IN (USA)). 27 
Apr 1982. Contract FG02-81AF92009. 37p. D. Order 
Number DE82014675. 

Portions of document are illegible. 

This project was designed to provide the farmer with suffi- 
cient information to build his own continuous production ethanol 
plant. The plant description, schematic drawing, operation sum- 
mary, and plant fabrication details are presented. (MHR) 


49580 (DOE/CE—0033) Photovoltaic energy systems. 
Program summary. (Solar Energy Research Inst., Golden, 
CO (USA); Jet Propulsion Lab., Pasadena, CA (USA)). Jan 
1982. Contract AC02-77CH00178;AI07-76ET20356. 348p. 
NTIS, PC A15/MF A0O1. Order Number DE82017568. 

The ongoing research, development, and demonstration ef- 
forts of the Photovoltaics Program are highlighted and each of the 
US Department of Energy’s current photovoltaics projects initiated 
or renewed during fiscal year 1981 is described, including its title, 
directing organization, project engineer, contractor, principal inves- 
tigator, contract period, funding, and objectives. The Photovoltaics 
Program is briefly summarized, including the history and organiza- 
tion and highlights of the research and development and of plan- 
ning, assessment, and integration. Also summarized is the Federal 
Photovoltaic Utilization Program. An exhaustive bibliography is in- 
cluded. (LEW) 


49581 (DOE/CS/15077—T3) High-frequency furnace. 
Third quarterly report ending June 30, 1982. Zumbrunnen, 
A.D. (Zumbrunnen (Allen D.), Salt Lake City, UT (USA)). 
1982. Contract FG01-81CS15077. 9p. NTIS, PC A02/MF 
AO01l. Order Number DE82017239. 

The purpose of the work reported is to investigate a heating 
technique which holds potential for achieving crucibleless melting. 
A high frequency current is caused to flow on the surface of a mass 
of metal as a result of skin effect and proximity effect. By control- 
ling the power input and heat losses from the billet it is anticipated 
that it will be possible to form and maintain in its top surface a 
molten pool which will be contained in a solid outer layer of the 
metal. Principal effort reported has been in the design of the fur- 
nace containment vessel and the selection of a supplier for the high 
frequency power supply. Load matching, circuit tuning, and the 
equivalent circuit of the power supply are specified. The contain- 
ment vessel requires a containment envelope that can be vacuum 
purged and back filled with inert gas to avoid oxidation of the 
work piece. (LEW) 
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49582 (DOE/ER/02837—7) Stereoelectronic properties 
of aggregated chlorophyll systems. Progress report, for con- 
tract period January 1, 1982 through December 31, 1982. 
Maggiora, G.M. (Kansas Univ., Lawrence (USA)). Jun 
1982. Contract AC02-76ER02837. 33p. NTIS, PC A03/MF 
AO1. Order Number DE82018871. 

During the first six months of the current contract year sub- 
stantial progress has been made in a number of areas. Quantum me- 
chanical characterization of the low-lying electronic states of chlo- 
rophyll and velated photosynthetic pigments is now essentially com- 
pleted. Both the singlet and triplet states of neutral species and the 
doublet states of their 7-cation and 7z-anion radicals were investi- 
gated. Properties described include state and excitation energies, os- 
cillator strengths, polarizations, charge and spin densities. Analo- 
gous quantum mechanical studies designed to elucidate the relation- 
ship of dimer geometry to electronic structure and properties ir 
porphine-porphine homodimers have also been completed, and the 
results are being analyzed. Similar studies are in progress on the re- 
lated magnesium porphine-porphine heterodimers. Evidence of low: 
lying charge-transfer (CT) states has been found in the Soret regior 
of these dimers. The CT states, however, are too high in energy tc 
be of importance as possible precursor states to photoinduced elec- 
tron transfer. However, since these calculations were carried out on 
insolated molecules, the effect of increased solvent polarity on the 
location of the highly-polar CT states relative to the considerably 
less polar ‘(zr, m*) states being investigated. Preliminary work on 
the development and characterization of a point-bond-charge model 
for predicting diagonal and off-diagonal quadratic force constants 
has been completed, and numerical tests of the model are in prog- 
ress. 


49583 (DOE/ER/05528—36) Solar-induced organic pho- 
tochemistry at semiconductor surfaces. Progress report on re- 
search conducted in 1980-1982. Fox, M.A. (Texas Univ., 
Austin (USA). Dept. of Chemistry). 11 Jan 1982. Contract 
AS05-77ER05528. 21p. NTIS, PC A02/MF A0Ol. Order 
Number DE82010542. 

Several new approaches to the photocatalysis of organic 
transformations at semiconductor surfaces have been studied. Elec- 
trodes modified by covalent attachment of arenes and highly ab- 
sorptive carbanions have been synthesized and their utility in pho- 
togalvanic cells has been determined. Tenfold improvement in pho- 
tocurrent production in photogalvanic operation has been achieved. 
Transients produced in this manner are being studied by Fourier 
transform infrared spectroscopy, by Resonance Raman spectros- 
copy and by coulostatic laser flash photolysis. The response of 
band properties to solvent and chemical modification has been de- 
termined. Several oxocarbon anions have been shown to be useful 
photocatalysts for electron exchange at semiconductor electrodes, 
the observed currents being dependent on the structure and oxida- 
tion potential of the anion. Electrodes with cyclooctatetraene de- 
rivative modifications have been examined in non-aqueous solution, 
while the oxocarbon sensitizers have been employed with aqueous 
electrolytes. Photocatalysis at semiconductor surfaces of two major 
types have been discovered: photosynthetic mediated oxidative cou- 
pling of anions and photocatalytic olefin oxidations. Mechanistic 
details for thes: reactions are under active study. The use of highly 
colored anions as redox photocatalysts has been established and 
their utility in organic electrochemistry is being examined. Redox 
photochromism results upon visible ligh excitation of polycyclic he- 
teroatom-containing aromatic compound. Photoexcitation initiates 
reduction to a species which, with catalytic turnovers of greater 
than 500, serves to reduce cleanly a variety of dissolved oxidants. 
Thermal reversion regenerates the photocatalyst. 


49584 (DOE/ET/23039—4) Synthesis, evaluation and 
defect compensation of tetrahedral glasses as possible solar 
cell materials. Final report, February 1, 1979-April 30, 1980. 
Rauh, R.D.; Rose, T.L.; Scoville, A.N. (EIC Corp., 
Newton, MA (USA)). Apr 1980. Contract AC03- 
79ET23039. 52p. NTIS, PC A04/MF AO1. Order Number 
DE82007333. 

The work reported was directed towards evaluation of new 
amorphous compounds for application in solar cells. The ternary 
A/sup II/B/sup IV/C2/sup V/ chalcopyrite systems were selected 
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because of their inexpensive constituent elements and tetrahedral 
geometry. Polycrystalline samples of the ternary arsenides with Cd 
and Zn as the group II element and Ge, Si, Sn as the group IV 
element were synthesized. Thin films were deposited by vacuum 
evaporation of the bulk ternary arsenides. The stoichiometries of 
the films were irreproducible and were usually deficient in the 
lower vapor pressure group IV element. Films made by evaporat- 
ing polycrystalline ZnAsz, which also has a tetrahedral bonding 
structure, had stoichiometries generally in the range from ZnsAsz 
to ZnAs2. The former compound is formed by the decomposition 
of ZnAs2 to ZnsAs2 and Ass. The intermediate stoichiometries are 
thought to be mixtures of the decomposition products. Preliminary 
results from annealing of the films indicate that heat treatment pro- 
duces the stoichiometries expected for one of the two forms of zinc 
arsenide. The as-deposited films are amorphous when the substrate 
temperature is kept below 100°C. The a-ZnAs/sub x/ films were 
characterized. EDAX and Auger analysis showed that films were 
homogeneous in the plane of the substrate, but that some variation 
occurred in the depth profile of the films. This change in composi- 
tion is consistent with the sample decomposition which occurs 
during the evaporation. The as-prepared films were p-type with 
room temperature resistivities on the order of 10?-10*{-cm. Optical 
absorption measurements gave optical band gap values of 1.2 eV 
for a-ZnsAsz and 1.5 eV for a-ZnAse. The ZnAs/sub x/ films were 
photoconductive. 


49585 (DOE/ET/23051—1) Final report: DOE contract 
DE-AS05-79ET23051 (contains all quarterly reports). 
(Auburn Univ., AL (USA). Dept. of Chemical Engineer- 
ing). 31 Jul 1980. Contract AS05-79ET23051. 168p. NTIS, 
PC A08/MF AO1. Order Number DE82009534. 

Portions of document are illegible. 

The initial investigation of acid hydrolysis of hemicellulose 
has been primarily concerned with preliminary process develop- 
ment and the basic understanding of the reaction sequence. Kinetic 
data were collected on batch autoclave reactors to obtain an under- 
standing of the complex hydrolysis and decomposition reactions. 
The essential process aspects were investigated in terms of obtain- 
ing high yields of fermentable sugars from batch autoclaves at low 
sugar concentrations. New technology was developed in which 
both high yield and high concentrations of desired product can be 
obtained in a single process unit. Using a chromatographic percola- 
tion reactor (a fixed-bed flow-through configuration) 90% yield and 
6% concentration of sugar product were obtained. If further con- 
centration of sugars is desired, this can be accomplished by mem- 
brane concentration methods (e.g., reverse osmosis). The advan- 
tages to using the chromatographic percolation reactor as opposed 
to a batch (autoclave) reactor are presented. 


49586 (DOE/ET/23197—T4) Semicrystalline casting 
process development and verification. Phase 1 final/quarterly 
progress report No. 4, March 19, 1981-June 19, 1981. (Semix, 
Inc., Gaithersburg, MD (USA)). 1981. Contract FCO01- 
80ET23197. 8lp. NTIS, PC AO5/MF AOil. Order Number 
DE82002655. 

Crystallization of 17 kg bricks with significantly lowered 
labor, energy and direct material inputs per kilogram of silicon than 
those to produce 4.2 kg bricks has been accomplished. Progress has 
been made toward full automation of the crystallization process 
through controller and computer hook-up to prototype ubiquitons 
crystallization process (UCP) equipment. Experimental evidence 
shows that prototype UCP systems can increase throughput with- 
out sacrificing the quality of the material. Ability of semicrystalline 
sheet to be processed into solar cells with average conversion effi- 
ciencies of 14.2% has been proven. Significant progress has been 
made in wafering toward increased yield and higher throughput 
through slicing large area wafers (12 cm x 16 cm have been demon- 
strated), slicing thinner wafers and reducing cutting times. 


49587 (DOE/JPL/955402—81/1) Design, fabrication, 
test, qualification and price analysis of third generation 
’ design solar cell modules. Part 1. Intermediate load module. 
Final report. (Jet Propulsion Lab., Pasadena, CA (USA); 
ARCO Solar, Inc., Chatsworth, CA (USA)). Sep 1981. 
Contract NAS-7-100-955402. 29p. NTIS, PC A03/MF AO1l. 
Order Number DE82011232. 
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Portions of document are illegible. 

An updated program plan is presented for the design, fabri- 
cation, test, and qualification of the third generation design interme- 
diate load solar cell module. This updated program plan and narra- 
tive reflects the design and development work done and progress 
made in establishing a viable design for these modules. Design al- 
terations from the preproduction plan are discussed based on expe- 
rience gained during the preproduction phase of the program. The 
interface control drawing and module assembly drawings are in- 
cluded. 


49588 (DOE/JPL/955909—82/6) Module Experimental 
Process System Development Unit (MEPSDU). Summary 
technical report, November 26, 1980-February 10, 1982. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA). Ad- 
vanced Energy Systems Div.). 1982. Contract NAS-7-100- 
955909. 114p. NTIS, PC A06/MF A0Ol. Order Number 
DE82019580. 

Portions of document are illegible. 

Technical progress made on the MEPSDU from initiation of 
the project in November, 1980 until a stop work order in February, 
1982 is summarized. Progress includes selection of input sheet mate- 
rial, solar cell module design, performance evaluation and environ- 
mental testing, and process sequence design. The design of the 
MEPSDU is described and work dealing with automation of the in- 
terconnection of cells into modules is discussed. Results of econom- 
ic analysis are presented. (LEW) 


49589 (DOE/JPL/956045—82/5) Silicon production- 
process evaluations. Final report, May 18, 1981-July 30, 
1982, (Texas Research and Engineering Inst.,, Inc., Port 
Neches (USA)). 30 Jul 1982. Contract NAS-7-100-956045. 
176p. NTIS, PC A09/MF AOl. Order Number 
DE82018094. 

Portions of document are illegible. 

Chemical engineering analyses involving the preliminary 
processss design of a plant (1000 metric tons/year capacity) to pro- 
duce silicon via the technology under consideration were accom- 
plished for two cases of the Hemlock Semiconductor Corporation 
process. Major activities in the chemical engineering analyses in- 
cluded base case conditions, reaction chemistry, process flowsheet, 
material balance, energy balance, property data, equipment design, 
major equipment list, production labor and forward for economic 
analysis. The process design package provided detailed data for 
raw materials, utilities, major proces equipment and production 
labor requirements necessary for polysilicon production in each 
process. Using detailed data from the process design package, cost 
analyses for a 1000 metric tons/year silicon plant were accom- 
plished for the processes under consideration. Primary results issu- 
ing from the cost analyses included plant capital investment and 
product cost. The product cost represents all cost associated with 
producing silicon including direct manufacturing cost, indirect man- 
ufacturing cost, plant overhead and general expenses. The sales 
price includes a profit for the company measured in terms of DCF 
(discounted cash flow) rate of return after taxes on the capital in- 
vestment that the company spent in going into the business. These 
cost and profitability results for both cases of the HSC process indi- 
cate that this new technology shows promise for producing silicon 
at appreciable lower cost and comprises an alternate process capa- 
ble of providing a less costly silicon material for solar cells. 


49590 (DOE/R5/10214—2) Renewable replacements for 
petrochemicals, Final report, January 1981-February 1982. 
(Sangamon State Univ., Springfield, IL (USA)). 1982. Con- 
tract FG02-80R510214. 6lp. NTIS, PC A04/MF AOl. 
Order Number DE82018893. 

Portions of document are illegible. 

The purpose of this project was to investigate the compo- 
nents in extracts of members of the plant genus Solidago, the gold- 
enrods. Special attention is given to the hydrocarbon fraction ex- 
tracted, as its components (volatile low molecular weight com- 
pounds and cis-polyisoprene, or natural rubber) or substitutes for 
them are currently derived in large part from petroleum. Another 
extract fraction is a mixture of oils, polyphenols, and some other 
relatively polar low molecular weight compounds. Attempts were 
made to separate the components in the two extract fractions for 
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structure studies. Separatory techniques used were thin-layer chro- 
matography, gel permeation chromatography, low pressure frac- 
tional distillation, and other chromatographic and partitioning 
methods. 


49591 (DOE/R5/10229—2) Midwest appropriate technol- 
ogy small grants program. Grand Traverse Community Alco- 
hol Project. (Grand Traverse County, Traverse City, MI 
(USA)). 1982. Contract FG02-80R510229. 62p. NTIS, PC 
A04/MF AO1. Order Number DE82009835. 

Portions of document are illegible. 

Following the project introduction, overview and technical 
information, the following supportive documents are included: The 
Utilization of Cellucolytic LG-63 for Use in Butanol Production; 
The Evaluation of Various Clostridial Strains for Inoculant Devel- 
opment, Evaluation of Clostridium Acetylbutylicum for Solvent 
Production, and a Power Grade n-Butanol/Acetone Recovery 
System. Also included are newspaper articles and a flow sheet. 
(MHR) 


49592 (DOE/RA/50376—1-Vol.1) Fuel alcohol plant 
feasibility study for Sodak Resources, Ltd., Plankinton, South 
Dakota. (Sodak Resources Ltd., Plankinton, SD (USA); 
DeWild-Grant-Reckert and Associates Co., Sioux Falls, SD 
(USA); Stanley Consultants, Muscatine, IA (USA); Synergic 
Resources Corp., Bala-Cynwyd, PA (USA)). Apr 1981. 
Contract FG07-80RA50376. 506p. NTIS, PC A22/MF AOl1. 
Order Number DE82010656. 

The present day processes and also new processes being de- 
veloped to produce ethanol from grain and other sources are de- 
scribed. The emphasis is placed on data relating to known oper- 
ations and research presently underway. Also included is a brief 
history of ethanol and its use as a fuel and as a chemical feedstock. 
A brief narrative on the government's involvement in the produc- 
tion of ethanol is also included. The following areas are addressed 
as they relate to the feasibility of constructing and operating a large 
scale fuel alcohol plant: raw materials and products, environmental 
impact assessment, health and safety, socioeconomic impacts, raw 
material resource assessment, and siting consideration. 


49593 (DOE/RA/50378—T1) Biomass alternative-fuels 
program. Final report. Feasibility study for alternative-fuels 
production: fluidized-bed gasification of rice hulls. Executive 
summary. (American Rice, Inc., Houston, TX). Mar 1982. 
Contract FG07-80RA50378. 197p. NTIS, PC A09/MF AO1. 
Order Number DE82018739. 

Portions of document are illegible. 

This study examines the feasibility of constructing an alter- 
nate fuel production facility using a rice hull fuel currently being 
generated at the American Rice, Inc. (ARI) processing facility in 
Houston, Texas. The demands for energy at the existing plant 
closely match the potential energy outputs which can be produced 
from the quantities of alternate fuels available. It was found that 
fluidized-bed gasification of the rice hulls which produces a low 
Btu gaseous fuel and a char by-product has the greatest potential 
for meeting the energy demands of ARI. The char by-product pro- 
duced is potentially a marketable item, although no market has 
been developed to date. The low Btu gaseous fuel can be used to 
produce various forms of useable energy. The proposed plant, to be 
located within the ARI facility, would consume 340 tons a day of 
rice hulls, the projected average daily output of the existing facility. 
It would produce 5.17 megawatts of electric power; 30,000 pounds 
per hour of process steam and 84 tons a day of char. This output 
would completely fulfill ARI’s steam and electricity demands with 
an additional 1.9 megawatts of electricity available for sale to the 
local power company. The estimated total installed cost of the pro- 
posed plant is $8,787,000. The estimated return on investment is 
36.8%, assuming natural gas costs and char marketing revenue pre- 
dictions hold true. 


49594 (EUR—7017-EN) Gallium arsenide solar cells. 
Burgess, J.W.; Nicklin, R.; Debney, B.T.; Knight, J.R. 
(Plessey Co. Ltd., Towcester (UK). Allen Clark Research 
Centre). 1982. 125p. Commission of the European Commu- 
nities, Directorate-General for Information Market and In- 
novation, Jean Monnet Building, Luxembourg. 
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A vapour phase epitaxy reactor has been designed and con- 
structed for the preparation of p and n doped layers of GaAs and 
Ga/sub 1-x/Al/sub x/As, using the alkyl process. Single layers 
have been grown for characterization purposes and multilayer 
structures for solar cell fabrication. Device structures have primar- 
ily been of the well documented window or heteroface p-Ga/sub 1- 
x/Al/sub x/As/p-GaAs/n-GaAs type, with aluminium content in 
the window layer varying from 0.30 to 0.80. Detailed assessment of 
the epitaxial layers and interfaces has been carried out using optical 
techniques, S.E.M., T.F.M., microprobe and contact resistance pro- 
filing. Carrier and p-n junction properties have been tested on a 
routine basis and results have compared favourably with reported 
data. A technology for the fabrication of solar cells has been estab- 
lished and small (3 x 3 mm?) test cells prepared for routine assess- 
ment of photoresponse. A batch of 1 cm? area solar cells has been 
fabricated, packaged and their performance evaluated against stand- 
ard cells in terms of spectral response and current/voltage charac- 
teristics. Progress on the preparation of epitaxial Ga/sub 1-x/Al/ 
sub x/As multilayers, solar cell fabrication and device testing is re- 
ported. Two alternative multilayer designs are investigated with a 
view to reducing internal resistance which was limiting early 
device performance. Techniques used for materials assessment are 
summarized and work on further developments of cell packaging 
and heat-singking is outlined. Device results on 3 x 3 mm? and 1 
cm? area solar cells are reported in detail. Solar cell performance 
has been tested at temperatures of 350°C and concentrations reach- 
ing 1300 suns, with no resulting degradation. Power conversion ef- 
ficiencies up to 17.3% have been achieved. A preferred modular 
design for incorporation of the cells into photovoltaic power sys- 
tems is formulated. 


49595 (EUR—7568-EN) Influence of cations on photo- 
chemistry fluorescence and stacking of photosynthetic mem- 
branes, Forti, G.; Jennings, R.C.; Garlaschi, F.M.; De Bene- 
detti, E.; Gerola, P.D. (Milan Univ. (Italy)). 1981. 14p. 
Commission of the European Communities, Directorate- 
General for Information Market and Innovation, Jean 
Monnet Building, Luxembourg. 

A systematic study of the structure and function properties 
of thylakoid membranes was done, including the nature of the 
cation-induced membrane stacking, and its relation to photochemi- 
cal efficiency and fluorescence yield. The aim was to understand 
the mechanism of grana stacking, the factors involved in it and the 
still unknown benefits of it in terms of photochemical activity and 
efficiency; the distributin of the chlorophyll-protein complexes and 
of the electron transport catalysts on the membranes, their location 
in the stacked or unstacked regions of the membranes; the interac- 
tions of electron transport catalysts in the stacked and, respectively, 
unstacked regions of the membranes and the influence of these in- 
teractions on the over-all pattern of photo-synthetic electron trans- 
port. Finally, the structure of the chlorophyll-protein complexes, 
and the role of the individual components of the complexes on their 
stability and properties were studied. 


49596 (EUR—7679-EN) Study of primary reactions of 
photosynthesis in green plants by rapid-flash absorption spec- 
troscopy. Mathis, P.; Conjeaud, H.; Reinman, S.; Van Best, 
J. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. de Biologie). 1982. 48p. Commission 
of the European Communities, Directorate-General for In- 
formation Market and Innovation, Jean Monnet Building, 
Luxembourg. 

Portions of document are illegible. 

The method of flash absorption spectroscopy was applied to 
improve our understanding of the primary processes of photosyn- 
thesis in green plants. Part of our effort has been devoted to the 
realization of new ensembles of photodetectors (silicium photo- 
diodes) and amplifiers. The photochemistry of the PS-1 reaction 
center leads to the reduction of strong reductants, which are ar- 
ranged as a chain of carriers. The sequence of electron acceptors, 
has been studied. At physiological temperatures we have shown 
that two acceptors (A:, Az) are more primary than the species P- 
430. We showed that P-430 has a 2-e~ capacity. The kinetics of re- 
action have also been studied at low temperature. Az is probably 
the species named X, known from low-temperature EPR experi- 
ments. A; is still chemically unknown. The PS-2 reaction center is 
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directly responsible for the photsynthetic oxygen evolution. We 
studied a few properties of P-680 (photoactive chlorophyll a com- 
plex) and its immediate donor D: which is connected to the oxygen 
evolving complex. The kinetic behaviour of P~ 680* has been 
conveniently studied by following absorption changes at 820 nm. In 
physiological conditions, D,; reduces P~ 680* in less than a microse- 
cond (30 ns after dark-adaptation). Inhibition of 02 evolution leads 
to a much slower, pH-dependent, reduction of P~ 680* either by Di: 
(2-40 ps) or by electron return from the primary plastoquinone PQ: 
(150 ps). D: has a one-electron capacity. Measurements of the elec- 
trochromism of carotenoids led us to conclude that P-680 and D, 
are located at the internal side of thylakoid membrane. 


49597 (EUR—7685-EN) Methane production by anaero- 
bic digestion of algae. Nyns, E.J.; Naveau, H.P. (Louvain 
Univ. (Belgium)). 1982. 406p. (In English and French). 
Commission of the European Communities, Directorate- 
General for Information Market and Innovation, Jean 
Monnet Building, Luxembourg. 

Portions of document are illegible. 

This report contains three parts: the operational report, a sci- 
entific report, and a detailed technical report. The operational 
report states the objectives and the meaning of the results in the 
scope of the objectives. The scientific report states in a synthetic 
way the main results. Seven papers are appended to the scientific 
report: four in English, three in French. The detailed technical 
report presents in an analytical way the experiments which led to 
the results. This part is entirely in French. Separate abstracts were 
prepared for the four English papers. 


49598 (EUR—7685-EN, pp 52-63) Yields and rates of 
methane production by pilot-scale bioconversion of a typical 
waste; panch manure and a typical energy crop: fresh-water 
macro-algae. Asinari di San Marzano, C.M.; Binot, R.; Fri- 
piat, J.L.; Naveau, H.P.; Nyns, E.J. (Univ. of Louvain, Bel- 
gium). 1982. Commission of the European Communities, Di- 
rectorate-General for Information Market and Innovation, 
Jean Monnet Building, Luxembourg. 

In Methane production by anaerobic digestion of algae. , 

Biomethanation is an industrial process by which an organic 
matter is bioconverted into methane. To characterize the process, a 
number of parameters referring to the loads, the mean residence 
times, the rates and the yields will first be defined. Using cattle 
panch manure and fresh-water filamentous macro-algae as methano- 
genic substrates, a number of steady states of digestion have been 
fully characterized. From these results, it will be shown how guide- 
lines for the dimensionning, the design and the operation of larger- 
scale methanogenic digesters and for the optimization and for 
curing failures of the biomethanation process can be obtained. 


49599 (EUR—7685-EN, pp 64-67) Fluorimetric monitor- 
ing of methanogenesis in anaerobic digestors. Delafonitaine, 
M.J.; Naveau, H.P.; Nyns, E.J. (Univ. of Louvain, Bel- 
gium). 1982. Commission of the European Communities, Di- 
rectorate-General for Information Market and Innovation, 
Jean Monnet Building, Luxembourg. 

In Methane production by anaerobic digestion of algae. 

A new parameter, Q/sub CH4/(F420), is proposed to deter- 
mine the potential methanogenic activity in the mixed microbial 
communities of anaerobic digestors. It is based on the particular 
fluorimetric properties of F420, a coenzyme common to and specific 
for methanogenic bacteria. 


49600 (EUR—7685-EN, pp 68-82) Improved biomethan- 
ation systems to face waste variety and new findings in micro- 
biology or biochemistry, amongst alternative technologies for 
energy recovery. Asinari di San Marzano, C.M.; Binot, R.; 
de Bruyn, M.; Delafontaine, M.; Fripiat, J.L.; Ibrahim, A.1.; 
Naveau, H.P.; Nyns, E.J. (Univ. of Louvain, Belgium). 
1982. Commission of the European Communities, Director- 
ate-General for Information Market and Innovation, Jean 
Monnet Building, Luxembourg. 

In Methane production by anaerobic digestion of algae. 

The biological process of methanogenesis is described. The 
technologies of biomethanation are reviewed and the principal 
types of anaerobic digesters are summarized. Integrated systems in- 
cluding anaerobic energy-yielding technologies are included. 
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49601 (EUR—7685-EN, pp 83-88) Differentiation be- 
tween acetate and higher volatile acids in the modeling of the 
anaerobic biomethanation process. Sinechal, X.J.; Installe, 
M.J.; Nyns, E.J. (Univ. of Louvain, Belgium). 1982. Com- 
mission of the European Communities, Directorate-General 
for Information Market and Innovation, Jean Monnet Build- 
ing, Luxembourg. 

In Methane production by anaerobic digestion of algae. 

A model is presented for the single-stage completely-mixed 
anaerobic digestion of complex substrates containing no voltaic 
acids. In the model, volatile acids produced by the acidogenic bac- 
teria are no longer considered together. Acetate is assumed to be 
representative of the substrate and propionate and butyrate act only 
as inhibitors for the methanogenic bacteria. 


49602 (INER—0395) Annual report on the research and 
development of silicon-photovoltaics technology, 1 July 1980- 
30 June 1981. Jao, S.S.; Cheng, C.; Kuo, C.T.; Juen, C.Y.; 
Tseng, H.H.; Tzeng, Y.C.; Chou, S.M.; Chang, H.H. (Insti- 
tute of Nuclear Energy Research, Lung-Tan (Taiwan)). 
1981. 160p. NTIS (US Sales Only), PC A08/MF AOl. 
Order Number DE82901212. 

Portions of document are illegible. 

The major results and achievements obtained on Research 
and Development of Silicon Photovoltaics Technology during the 
year from July 1, 1980 to June 30, 1981 by the solar energy group 
of Nuclear Instrumentation Division are reported. The important 
activities are: (1) overview of photovoltaics technology, (2) produc- 
tion of silicon photovoltaic modules, (3) solar cell fabrication tech- 
nology, (4) module encapsulation technology, (5) photovoltaic 
power system, and (6) chemical vapor deposition technology. 


49603 (LBL—13957) Review of biomass-liquefaction ef- 
forts. Ergun, S. (Lawrence Berkeley Lab., CA (USA)). Dec 
1981. Contract W-7405-ENG-48. 84p. NTIS, PC A05/MF 
A01. Order Number DE82013862. 

Portions of document are illegible. 

The following programs are discussed: structure and chemis- 
try of wood and wood components; studies undertaken at the 
Bureau of Mines; assessments of program by ERDA; check-out, 
commissioning, and operation of the Albany Biomass Liquefaction 
Test Facility by Bechtel Corporation; operation of Albany Biomass 
Liquefaction Test Facility by Rust Engineering Company; recent 
assessments of liquefaction program; and prospects of oil from 
wood: observations and recommendations. (MHR) 


49604 (LBL—14595) Research and development activities 
on direct liquefaction technology. Davis, H.; Figueroa, C.; 
Schaleger, L. (Lawrence Berkeley Lab., CA (USA)). Jun 
1982. Contract AC03-76SF00098. 32p. (CONF-820685—1). 
NTIS, PC A03/MF AO1. Order Number DE82018535. 

From 14. biomass thermochemical conversion contractor's 
meeting; Arlington, VA, USA (23 Jun 1982). 

Two strong possibilities for better processes, based on using 
product biomass oil as a solvolytic agent are described. The solvo- 
lysis solution or quasi-solution of biomass in recycle oil is treated 
with reducing gas and steam as in the present processes or, alter- 
nately, hydrocracked. In either case, major gains can be foreseen. 
Product upgrading by hydrogenation would be a natural add-on to 
either system. First promising steps towards developing the new 
process are described, along with activities in further understanding 
the old processes, and current improvements in characterizing the 
oil and water-soluble products. A statistical study of Rust 
Engineering's final PDU run, TR-12, was made and is discussed. 
This throws considerable light on the stoichiometry of the liquefac- 
tion process. 


49605 (LBL—14648) Fermentation of xylose by bacillus 
macerans. Delfino, T.A.; Blanch, H.W.; Wilke, C.R. (Law- 
rence Berkeley Lab., CA (USA)). Sep 1981. Contract 
AC03-76SF00098. 95p. NTIS, PC A0O5/MF AOl. Order 
Number DE82018729. 

Thesis. 

Plant stems, leaves, wood and most other sources of cellu- 
lose contain hemicelluloses. When cellulose from these sources is 
enzymatically hydrolyzed, hemicelluloses are also hydrolyzed by 
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the action of xylanase. The hydrolysis of hemicelluloses yields pen- 
toses, primarily xylose, and some hexoses. Bacillus macerans is ca- 
pable of fermenting pentoses to ethanol. The ability of B. macerans 
to ferment pentoses to ethanol was examined. The organism was 
grown in a continuous flow stirred-tank fermenter. In continuous 
culture at steady state, ethanol and acetic acid were produced, 
whereas in batch culture and during transients in continuous cul- 
ture, ethanol, acetic acid and acetone were produced. The organism 
was found to have a relatively high maximum specific growth rate. 
This maximum specific growth rate was observed to be higher than 
previously reported for B. macerans organisms. It was found that 
B. macerans had difficulty attaining and maintaining a steady state 
when grown in continuous culture. 


49606 (MP—962) Alternative fuel for the early 1980's: 
gasohol. Lessley, B.V.; Strand, LE. Jr. (SAFE, Inc. (USA)). 
Oct 1980. 13p. NTIS, PC A02/MF AOl. Order Number 
DE82902020. 

The following alcohol and gasohol cost considerations are 
discussed: costs of alcohol production by process, feedstock costs, 
by-product credits, plant size, and excise tax effects. (MHR) 


49607 (NE/BIO—81/7) Utilization of wood for energy 
production. A study of the present situation and existing ob- 
stacles. Loenner, G. (Studsvik Energiteknik AB, Nykoeping 
(Sweden)). Jan 1981. 146p. (In Swedish). NTIS (US Sales 
Only), PC A07/MF A0O1. Order Number DE82902306. 

The study includes the following phases: systematization of 
possible systems for the supply of forest energy; mapping and de- 
scription of existing know-how, methods and technology for var- 
ious supply systems; and analysis of the potential of various systems 
in the energy supply for Sweden. - Analysis of development obsta- 
cles for the various systems and proposal of resources needed to 
remove these obstacles. For large scale forestry on short range (<5 
years) the forest energy systems must be adapted to the present 
dominating methods for industrial wood, the bucked log methods. 
Of interest are full tree or unlimbed logs systems with chipping at 
landing or at the mill. In a longer perspective the unlimbed logs 
systems with central processing and chipping at the terminal or at 
the mill are the most promising. For small scale forestry the un- 
limbed logs systems with processing at landing or close to the burn- 
ing facilities are the most interesting systems. The state of develop- 
ment concerning drying has been judged so that, it is necessary that 
an economic technique for active thermal drying is available in 
order to handle all storage problems that will occure. Certain de- 
velopment projects are important to carry out. These are: - instru- 
ment for moisture measurement - investigations of certain basic re- 
lations; and practical scaling tests in connection with pilot terminal 
tests. Short range and long range projects are suggested concerning 
technical development. The conclusion is that it should be possible 
to utilize about 20 million m®* solid of the forest energy in the coun- 
try in the first half of the 1990's. The government funds needed for 
research, development and demonstration for the 3-year period 
1981/84 are 35-50 million SEK for R and D and 25-30 million SEK 
for demonstrations. 


49608 (NE/BIO—81/24) Irrigation with wastewater - ap- 
plications in biomass cultivation systems. Part I. A survey of 
systems. Hasselgren, K. (Studsvik Energiteknik AB, Ny- 
koeping (Sweden)). Dec 1980. 51p. (In Swedish). NTIS (US 


Sales Only), 
DE82902182. 

Irrigation by means of wastewater is discussed. The follow- 
ing factors must be analysed: the composition, the pretreatment and 
the transport of wastewater, the irrigation methods, the environ- 
mental and economical effects. The nutritive and organic substances 
are positive constituents. The separation of sludge can be consid- 
ered as adequate pretreatment of the waste water. During the 
winter-season storing of water can take place in natural reservoirs. 
Some negative environmental effects should be mentioned, namely 
the existence of heavy metals, organic poisons and the leakage of 
nitrates and pathopenes. The attitude of the municipalities in posi- 
tive and irrigation on trial has been started. A survey of waste 
water production in the areas which are suitable to grow energy 
forest has been made. The use of waste water is calculated to give 
low production cost. 


PC A0Q4/MF AOl. Order Number 
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49609 (NP—2901213) Studies on sugarcane as an energy 
crop for Punjab. (Punjab Agricultural Univ., Ludhiana 
(India)). 1980. 25p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE82901213. 

Portions of document are illegible. 

The energy costs and returns in the production of sugar cane 
and its conversion to alcohol have been estimated from the data 
collected from one sugar mill and one brewery in the State of 
Punjab. With the incorporation of machinery improvements and 
energy conservation practices, a significant change in energy bal- 
ance is shown. (MHR) 


49610 (NP—2901978) Soybean oil as a renewable fuel. 
Noon, R.; Hochstetler, T. (Kansas Energy Office, Topeka 
(USA)). Jul 1980. 12p. NTIS, PC A02/MF AOl. Order 
Number DE82901978. 

In comparison with farm production of ethanol, soybean oil 
is easier to process, has better adaptability for diesel powered 
equipment and produces a better animal feed by-product. Addition- 
ally, the energy balance of soybean oil production is greatly superi- 
or to the overall energy balance of ethanol production. However, 
important long-term engine performance data is presently lacking 
to establish the viability of soybean oil for extended use. 


49611 (NP—2903749) Pseudocyclic electron transfer in 
photosynthesis. Steiger, H.M. (Bayreuth Univ. (Germany, 
F.R.). Fakultaet fuer Biologie, Chemie, Geowissenschaften). 
2 Dec 1980. 170p. (In German). NTIS (US Sales Only), PC 
A08/MF AO1. Order Number DE82903749. 

Thesis. 

The relevance of the linear electron transport to oxygen 
(pseudocyclic electron transport; photosynthetic oxygen reduction) 
for photosynthesis in intact chloroplasts was investigated. For this 
reaction the oxygen concentration inside the chloroplast is impor- 
tant. Therefore the partial pressure of the oxygen present inside 
photosynthesizing chloroplasts was determined. 


49612 (NP—2906201) Photovoltaics: solar electricity 
from photovoltaic conversion. A Nebraska energy resource 
status report. Macke, D.W. (Nebraska Legislative Research 
Office, Lincoln (USA)). 1981. 33p. NTIS, PC A03/MF 
AOl. Order Number DE82906201. 

Portions of document are illegible. 

A brief review is given of how solar photovoltaics work, 
then the electrical power use in Nebraska is summarized. Photovol- 
taic opportunities and target market areas are identified and the 
market future is briefly discussed. Market areas include residential, 
farmstead, parks, communication, and irrigation. Photovoltaic eco- 
nomics are briefly examined. Data are quoted on: typical power re- 
quired by various electric motors, average yearly solar energy for 
various US locations, cost of utility generated electricity required 
to operate electric motors, cost per watt, efficiency, and cost per sq 
ft for currently available single crystal silicon cell and a thin film 
cell, estimated area required for a 5% and 10% efficient system, 
major cost elements of a photovoltaic system, cost of various sys- 
tems, and cost of a two-day battery storage capability. The federal 
programs in the photovoltaic area are outlined and some industry 
activities are presented. (LEW) 


49613 (ORNL/TM—7919) Technical analysis of the use 
of biomass for energy production. Spiewak, I.; Nichols, J.P.; 
Alvic, D.; Delene, J.G.; Fitzgerald, B.H.; Hightower, J.R.; 
Klepper, O.H.; Krummel, J.R.; Mills, J.B. (Oak Ridge Na- 
tional Lab., TN (USA)). Aug 1982. Contract W-7405-ENG- 
26. 107p. NTIS, PC A06/MF AOl. Order Number 
DE82019854. 

Results of a technical and economic evaluation of the use of 
biomass for energy production are presented. Estimates are made of 
the current and projected production and uses of biomass in the 
forms of wood, crop residues, grass and herbage, special crops, and 
animal wastes in various sectors of the US energy market. These 
studies indicate that because of its higher-value uses, bulkiness, dif- 
fuseness, and high water content, biomass is generally not competi- 
tive with conventional energy sources and is expected to have only 
limited application for energy production in the major market sec- 





14 SOLAR ENERGY 
1405 Solar Energy Conversion 


tors - including the commercial sector, manufacturing, transporta- 
tion, and electric utilities. The use of biomass for energy production 
is increasing in the forest-products industry, in farm applications, 
and in home heating because it is readily available to those users. 


49614 (PNL-SA—10172) Catalytic generation of metha- 
nol synthesis gas from wood. Mudge, L.K.; Baker, E.G,; 
Mitchell, D.H. (Pacific Northwest Lab., Richland, WA 
(USA)). 1982. Contract AC06-76RL01830. 17p. (CONF- 
820324—3). Dep.. Order Number DE82012855. 

From Biomass-to-methanol specialists workshop; Durango, 
CO, USA (3 Mar 1982). 

Portions of document are illegible. 

Experimental investigations include laboratory scale and 
process development unit (PDU) scale studies. In the laboratory 
scale studies, wood chips of approximately 3 mm (1/8 in.) in size 
are continuously fed to a 5 cm (2 in.) inside diameter by 35 cm (14 
in.) reactor. Gasification products pass through a fixed catalyst bed, 
25 mm (1 in.) inside diameter by 75 mm (3 in.) at the base of the 
reactor. The resulting gas mixture is cooled to remove condensa- 
bles, passed through a wet test meter, sampled, and analyzed in a 
gas chromatograph. In PDU operations wood was processed at a 
rate of about 25 kg (55 Ib)/h on a dry basis. Wood chips with about 
5 wt % moisture were continuously fed submerged into a bed of 
catalyst and char which was fluidized with superheated steam. A 
schematic of the gasifier and a PNL flow schematic are shown. 
The fluid bed section of the gasifier is about 20 cm (7.75 in.) inside 
diameter by 120 cm (4 ft) in depth. Overal gasifier height is 3 m (10 
ft). Energy for the endothermic reactions is provided by electrical 
heaters surrounding and submerged in the fluid bed. Of course on a 
large scale, heat would be provided by other means, such as high 
temperature heat exchangers or circulating solids. 


49615 (SAND—81-2379C) Low cost modular designs for 
photovoltaic array fields. Post, H.N.; Carmichael, D.C.; 
Castle, J.A. (Sandia National Labs., Albuquerque, NM 
(USA); Battelle Columbus Labs., OH (USA); Hughes Air- 


craft Co., Los Angeles, CA (USA)). 1982. Contract AC04- 
76DP00789. 5p. (CONF-820555—2). NTIS, PC A02/MF 
A01. Order Number DE82015255. 

From 4. phootovoltaic solar energy conference; Stresa, Italy 
(10 May 1982). 

Portions of document are illegible. 

Described are the design and development of optimized, 
modular array fields for photovoltaic (PV) systems. Design criteria 
and performance requirements have been defined and evaluated for 
specific array subsystems. These subsystems include support struc- 
tures, foundations, intermodule connection, field wiring, lightning 
protection, system grounding, site preparation, and monitoring and 
control. Fully integrated flat-panel array-field designs, optimized 
for lowest life-cycle costs, have been developed for systems ranging 
in size from 20 to 500 kW/sub p/. These designs are applicable for 
near-term implementation (1982 to 1983) and reduce the array-field 
balance-of-system (BOS) costs to a fraction of previous costs. Key 


features, subsystem requirements, and projected costs are presented 
and discussed. 


49616 (SAND—81-7010) Manufacturing cost analysis of 
1980 vintage photovoltaic arrays. Chan, J. (Sandia National 
Labs., Albuquerque, NM (USA); General Electric Co., 
Philadelphia, PA (USA). Advanced Energy Programs 
Dept.). Apr 1982. Contract AC04-76DP00789. 173p. NTIS, 
PC A08/MF A0O1. Order Number DE82015993. 

Portions of document are illegible. 

Three 1980 vintage concentrator hardware designs were ana- 
lyzed to determine their production and installation cost potential 
based on a 10°m?/year production rate. The three designs were: E- 
Systems’ second-generation linear Fresnel, Sandia's TR-80 point- 
Focus Fresnel, and Sandia's sheet metal parabolic trough. The 
study was done to help DOE verify the achievement of its PV con- 
centrator technology readiness goal of $2.80/Wp. A preliminary 
conceptual manufacturing facility was designed for the linear Fres- 
nel array. The design includes floor plans indicating equipment and 
manufacturing layout, process/assembly flow sequence, equipment 
costs and sizes, and the manpower required to meet the 10°m?/year 
production output. 
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49617 (SAND—82-0239) Photovoltaic concentrator tech- 
nology project. (Sandia National Labs., Albuquerque, NM 
(USA)). Jan 1982. Contract AC04-76DP00789. 289p. 
(CONF-820114—). D. Order Number DE82010947. 

From 8. photovoltaic concentrator project integration meet- 
ing; Albuquerque, NM, USA (27 Jan 1982). 

Portions of document are illegible. MN only. 

Proceedings are presented for a meeting on photovoltaic 
concentrator technology held at Albuquerque, NM, in January 
1982. The meeting covered research on photovoltaic concentrators 
and their components, including concentrator cells, cell assemblies 
and receivers, fresnel lenses, concentrator modules, tracking struc- 
tures and control systems, and complete concentrator arrays. Ab- 
stracts and summaries of presentations made at the meeting and 
status reports for current research contracts in this area are given. 


49618 (SAND—82-7035C) Manufacturing cost analysis 
of 1980 vintage photovoltaic arrays. Chan, T.S.; Hodge, R. 
(Sandia National Labs., Albuquerque, NM (USA); Genera! 
Electric Co., Philadelphia, PA (USA). Advanced Energy 
Programs Dept.). 1982. Contract AC04-76DP00789. 8p. 
(CONF-820906—2). NTIS, PC A02/MF AOl. Order 
Number DE82009027. 

From 16. IEEE photovoltaics specialists conference; San 
Diego, CA, USA (28 Sep 1982). 

Portions of document are illegible. 

The manufacturing costs are compare for flat plate solar cell 
arrays and three types of photovoltaic concentrators: l-axis trough, 
linear Fresnel, and point focus Fresnel. The array installed cost/an- 
nualized peak watt is compared for these, including cases of 50% 
thermal utilization for the l-axis trough and linear Fresnel concen- 
trators. The direct manufacturing cost for each major component of 
the linear Fresnel design is tabulated, and installation costs are sum- 
marized for all three concentrators and flat plate solar cells. Total 
installed costs for the four array types are summarized along with 
the array annualized peak power output. (LEW) 


49619 (SERI/PR—0-9010-4) Amorphous boron-silicon- 
hydrogen alloys for thin-film heterojunction solar cells. Final 
report, 1 June 1980-31 May 1981. Moore, A.R.; Carlson, 
D.E.; Smith, R.W. (Solar Energy Research Inst., Golden, 
CO (USA); RCA Labs., Princeton, NJ (USA)). Jul 1981. 
Contract AC02-77CH00178. 28p. NTIS, PC A03/MF AO1. 
Order Number DE82016854. 

Amorphous boron-silicon-hydrogen (a-B:Si:H) films have 
been grown in de proximity glow discharges in atmospheres con- 
taining BeHs, SiH, and He. The films are p-type and exhibit con- 
ductivities as high as ~ 3 x 10°* 2"! cm™1. The conductivity of a- 
B:Si:H films increases with substrate temperature and annealing 
temperature for temperatures up to 500°C (highest investigated). 
However, increasing the conductivity causes the optical gap to de- 
crease. Amorphous boron-silicon-hydrogen alloys have been used 
to make heterojunction contacts to hydrogenated amorphous silicon 
(a-Si:H) films. The best conversion efficiency for these heterojunc- 
tion devices is ~ 1.65% as compared to ~ 5.5% for a-Si:H p-i-n 
devices made in the same system with similar deposition conditions. 
The performance of a-B:Si:H/a-Si:H heterojunction cells appears to 
be limited mainly by a large density of interface states that act as 
trapping and recombination centers. Also investigated is another p- 
type, wide bandgap material, namely, microcrystalline silicon- 
carbon-hydrogen (m-Si:C:H). Three techniques to make m-Si:C:H 
films were explored: glow-discharge deposition, thermal annealing 
of a-Si:C:H films, and laser annealing of a-Si:C:H films. While re- 
sults indicate that laser annealing is the most promising approach, 


the formation of microblisters prevented us from fabricating de- 
vices. 


49620 (SERI/PR—0-9372-5) Amorphous-silicon solar 
cells. Final report, 1 October 1980-31 December 1981. Carl- 
son, D.E.; Crandall, R.S.; Dresner, J.; Goldstein, B.; Hanak, 
J.J.; Moore, A.R.; Redfield, D.; Schade, H.E.; Weakliem, 
H.A. (Solar Energy Research Inst., Golden, CO (USA); 
RCA Labs., Princeton, NJ (USA)). Mar 1982. Contract 
AC02-77CH00178. 15lp. NTIS, PC A08/MF AOl. Order 
Number DE82018612. 
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An analysis of the transport in p-i-n cells indicates that back 
diffusion of carriers can account for approximately half of the ob- 
served losses in the collection efficiency at short wavelengths. 
Auger electron spectroscopy has been used to show that a-Si:H 
films become continuous after 40 to 50 A of growth. High conduc- 
tivity films have been produced in both dc and rf discharges and 
consist of a mixture of microcrystalline and amorphous phases in 
both cases. The surface photovoltage method has been used to 
measure hole diffusion lengths in undoped a-Si:H as large as 1.1 um 
(while exposed to 0.1-AM1I illumination). The Hall mobility in p- 
type a-Si:H films can exhibit either a positive or negative sign de- 
pending on boron doping level and measurement temperature; 
values as large as 0.2 cm?V~‘s~! have been observed at room tem- 
perature. We have fabricated p-i-n solar cells using microcrystalline 
p-layers, and these cells have exhibited conversion efficiencies as 
high as 6.6% and open-circuit voltages as high as 920 mV. With a- 
(Si,C):H p layers, open-circuit voltages as large as 933 mV have 
been observed. Photovoltage profiling of p-i-n cells has shown that 
most of the open-circuit voltage is generated by the p/i interface 
and that unstable cells possess a zero-field region near the center of 
the i layer. Contact studies have shown that the contribution of the 
TCO/p interface to the series resistance is usually negligible, but 
the n/Ti-Al interface may contribute 1 to 10 2 cm? 


49621 (SERI/PR—255-1457) Alcohol-Fuels Program 
Membrane-Research Subtask: annual progress report, FY 
1981. Schissel, P. (Solar Energy Research Inst., Golden, CO 
(USA)). Jul 1982. Contract AC02-77CH00178. 34p. NTIS, 
PC A03/MF AO1. Order Number DE82019335. 

Ethanol for motor fuel must be dried beyond the azeotrope, 
and using distillation as the drying process adds appreciably to 
energy and dollar costs of the product. Membrane separations offer 
means that have the potential to decrease these drying costs. The 
objectives, milestones, R and D program planning, research pro- 
gram activities, and scientific staff are described. 


49622 (SERI/PR—622-1321) Electrochemistry applied to 
biomass. Progress report, October 1980-September 1981. 
Chum, H.L. (ed.). (Solar Energy Research Inst., Golden, 
CO (USA)). Apr 1982. Contract AC02-77CH00178. 42p. 
NTIS, PC A03/MF A0O1. Order Number DE82013324. 

The electrochemical conversion of biomass-derived com- 
pounds, obtained through thermochemical pretreatments, into valu- 
able organic chemicals, petrochemical substitutes, and energy-inten- 
sive chemicals is investigated. A hardwood-derived lignin obtained 
from ethanol extraction of the explosively depressurized aspen has 
been investigated. We have partially characterized this lignin mate- 
rial, and have also submitted it to electrolyses under controlled po- 
tential. The electrolytic conditions employed so far affect mainly 
the carbonyl groups of the ethanol-extracted steam-exploded aspen 
lignin. We have some evidence of demethoxylation and changed 
phenolic content after electrolysis. During product isolation, frac- 
tionation of the lignin occurs. The material with decreased meth- 
oxyl content may be suitable to replace phenol in phenol-formalde- 
hyde-type resins. We are continuing these electrochemical and 
chemical investigations. Gel-permeation chromatography is being 
used to separate and characterize the several lignin fractions. In ad- 
dition, we are carrying out electrolyses under more powerful re- 
ducing conditions which may lead to the cleavage of the main 
bonds in the lignin molecule (the 8-0-4 ether linkages) producing 
monomeric and dimeric phenolic compounds. The electrochemistry 
and photoelectrochemistry of levulinic (4-oxo-pentanoic) acid, the 
major product of controlled degradation of cellulose by acids, have 
been investigated. This acid can be viewed as a major product of 
biomass thermochemical pretreatment or as a by-product of acid 
hydrolysis to fermentable sugars. Since this acid can be present in 
waste streams of biomass processing, we investigated the 
photoelectrochemical reactions of this acid on slurries composed of 
semiconductor/metal particles. The semiconductor investigated was 
undoped n-TiOz, as anatase, anatase-rutile mixture, or rutile. 
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49623 (SERI/PR—8062-1-T15) ZnsP2 as an improved se- 
miconductor for photovoltaic solar cells. Thirteenth quarterly 
report, September 1, 1981-November 30, 1981. Bhushan, M.; 
Meakin, J.D.; Pawlikowski, J.M. (Solar Energy Research 
Inst., Golden, CO (USA); Delaware Univ., Newark (USA). 
Inst. of Energy Conversion). Feb 1982. Contract AC02- 
77CH00178. 44p. NTIS, PC A02/MF AO1. Order Number 
DE82014367. 

Portions of document are illegible. 

Efforts to produce bulk n-type ZnsP2 by incorporating Mg 
as an impurity have so far resulted in high resistivity p-type materi- 
al. On the basis of the capacitance voltage characteristics of Mg 
diffused ZnsP2 devices, a model in which Mg compensates the ac- 
ceptor levels, creating a thin insulating region near the surface, was 
developed. In order to test the validity of this model, the thickness 
of the Mg diffused layer was measured by first heating a Mg/ZnsP2 
device to produce ~ 50 ym thick Mg diffused layer and then meas- 
uring the device characteristics after successively removing a few 
pm of the surface at a time. This experiment confirmed the results 
reported earlier on the basis on n/p junction formation. A study of 
the native oxide of ZnsP2 produced by thermal oxidation was con- 
ducted for the development of MIS solar cells. The oxidized sur- 
face was composed of ZnO and P2O; and was found to contain 
excess zinc. The as-grown oxide layer in ZnsP2 was electrically 
conducting and, therefore, not suitable for MIS cells. MIS cells 
produced by plasma oxidation of ZnsP2 had V/sub oc/ ~ 0.5 Volts 
and Jo ~ 10-* Amp/cm2. A software package to store, sort and re- 
trieve the data generated by the production and testing of ZnsP2 
thin-film cells was developed. ZnSe/ZnsP2 heterojunction devices 
prepared by vacuum evaporation of ZnSe had a maximum V/sub 
oc/ of 0.36 Volts and J/sub sc/ in the range of 0.1 and 0.7 mA/ 
cm?. The resistivity of ZnSe films was lowered by annealing in the 
presence of zinc vapor at 400°C. Al doping in ZnSe gave very 
leaky diodes and a lower V/sub oc/. Optical absorption meas- 
urements were made on thin ZnSe films deposited on glass by 
vacuum evaporation and close-spaced vapor transport. 


49624 (SERI/PR—8143-1-T9) Development of copper 
sulfide/cadmium sulfide thin-film solar cells. Tenth technical 
progress report, 1 October 1981-31 December 1981. Szedon, 
J.R. (Westinghouse Electric Corp., Pittsburgh, PA (USA). 
Research and Development Center). 23 Apr 1982. Contract 
AC02-77CH00178. 24p. NTIS, PC A02/MF AOl. Order 
Number DE82015472. 

Three new stress/evaluation tubes have been assembled for 
use in aging and testing Cu2S/CdS cells in a controlled, flowing gas 
ambient. One of the tubes can be accommodated in a controlled hu- 
midity cabinet, which will allow acquisition of information on the 
temperature and humidity acceleration of degradation involving 
short-circuit current and diode opposing current in CueS/CdS cells. 
Evidence has been found which supports a structural origin for the 
deep-donor tunneling states which can control opposing current in 
these cells. An improved gas-handling system has been assembled 
to provide a high-humidity environment for aging cells at room 
temperature. 


49625 (SERI/PR—8309-1-T7) Cadmium  sulfide-copper 
sulfide heterojunction cell research. Quarterly report, June 1- 
August 31, 1981. Birkmire, R.W.; Hall, R.B.; Phillips, J.E. 
(Solar Energy Research Inst., Golden, CO (USA); Dela- 
ware Univ., Newark (USA). Inst. of Energy Conversion). 
Feb 1982. Contract AC02-77CH00178. 55p. NTIS, PC A04/ 
MF AOl1. Order Number DE82008760. 

The localization and elimination of shunting defects in Cu2S/ 
CdS cells is reported. Cells free of such defects are shown to be 
voltage stable under prolonged exposure at open-circuit voltage. 
An attempt to eliminate shunting defects by interposing an insulat- 
ing layer between the CdS and the ohmic back contact is reported. 
Further development of an alternate cell design utilizing a transpar- 
ent substrate is reported and practical difficulties in producing such 
cells are described. Production of large grain CdS substrates for use 
in detailed studies of the CueS layer has been only partially success- 
ful. Zinc contents in Cd/sub 1-x/Zn/sub x/S higher than about 
20% are necessary in order to further improve the open-circuit 
voltage and conversion efficiency of CusS based cells. Growth re- 
sults for such films utilizing both compound sources and a three 
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element source system are described. The three element source 
system has now been calibrated for both zinc and cadmium. Inho- 
mogeneities in Cd/sub 1-x/Zn/sub x/S silms produced from various 
compound source designs are discussed. 


49626 (SERI/PR—9330-1-T6) Preparation and properties 
of evaporated CdTe films compared with single-crystal CdTe. 
Progress report no. 6, February 1, 1982-April 30, 1982. Bube, 
R.H. (Solar Energy Research Inst., Golden, CO (USA); 
Stanford Univ., CA (USA). Dept. of Materials Science and 
Engineering). 1982. Contract AC02-77CH00178. 50p. NTIS, 
PC A03/MF AO1. Order Number DE82017062. 

Portions of document are illegible. 

Films of n-type CdTe:In have been deposited by hot-wall 
vacuum evaporation (HWVE) on 7059 glass substrates, BaF2 single 
crystal substrates, metal (Pt, Cr, Mo, Al) coated glass substrates, 
and single crystal p-type CdTe substrates. Films deposited on 7059 
glass show typically a dark resistivity of 2 x 105 ohm-cm and a light 
resistivity of 3 x 10? ohm-cm. With increasing In source tempera- 
ture, the resistivity decreases, but actually increases slightly again if 
the T/sub In/ is raised above 600°C. Photoexcitation increases the 
electron density but does not affect the electron mobility. It appears 
that the grains are depleted in the dark. Films deposited on BaF? 
show dark resistivity of about 5 ohm-cm and light resistivity of 
about 2 ohm-cm, corresponding to electron densities of about 3 x 
107° cm7* and electron mobilities of about 30 cm?/V-sec. For 
doping levels abpove 10'* cm™* photoexcitation increases the mobil- 
ity, but not the electron density; it appears that the grains are not 
depleted in the dark in this case. Cr coated 7059 glass makes an 
ohmic contact to n-type CdTe films. A Schottky diode formed with 
a 100A thick Au layer showed V/sub oc/ = 0.46 V, J/sub sc/ = 9 
mA/cm? and a solar efficiency of about 2%. An n/p homojunction 
device was made by HWVE deposition of a 1.5 ym thick n-type 
CdTe layer on a p-type CdTe single crystal substrate. Values of V/ 
sub oc/ = 0.73 V and J/sub sc/ = 0.24 mA/cm? were obtained. 
Grain boundary investigations showed the additive quality of two 
independent grain boundaries when measured in series, and tested 
the effects of passivation by Au, Cu, Li and He in p-type CdTe 
grain boundaries, and In in n-type CdTe grain boundaries. Marked 
decreases in grain boundary resistance were observed after Li diffu- 
sion and He diffusion in p-type CdTe. 


49627 (SERI/TP—233-1500) Solar energy conversion: 
photoelectrochemical and electrochemical studies of organic 
conducting polymer-coated electrodes in aqueous electrolyte. 
Frank, A.J.; Cooper, J.; Noufi, R.; Turner, J.A.; Nozik, A.J. 
(Solar Energy Research Inst., Golden, CO (USA)). Jan 
1982. Contract AC02-77CH00178. 9p. (CONF-811013—19). 
NTIS, PC A02/MF AO1. Order Number DE82010172. 

From Electrochemical Society conference; Denver, CO, 
USA (11 Oct 1981). 

An electrically conducting polymer (polypyrrole) is em- 
ployed in the stabilization of polycrystalline and single-crystal n- 
type Si electrodes in an electrochemical photovoltaic cell. The 
polymer adheres to the polycrystalline n-type Si more strongly than 
to the single-crystal material. The high capacitance of the polymer 
is an important factor in determining the ability of the polymer to 
stabilize the semiconductor. Polypyrrole in conjuction with a noble 
metal catalyst protects a tantalum electrode against an insulating 
oxide formation in an aqueous electrolyte under conditions of 
oxygen evolution. 


49628 (SERI/TP—234-1455) Synthesis gas from biomass: 
operating data on a 1-ton/day oxygen gasifier. Reed, T.B.; 
Graboski, M.; Markson, M. (Solar Energy Research Inst., 
Golden, CO (USA); Colorado School of Mines, Golden 
(USA)). Feb 1982. Contract AC02-77CH00178. 20p. 
(CONF-820324—1). NTIS, PC A02/MF AOl. Order 
Number DE82008185. 

From Biomass-to-methanol specialists workshop; Durango, 
CO, USA (3 Mar 1982). 

Portions of document are illegible. 

A 1 ton/day (900 kg/day), downdraft, oxygen biomass gasi- 
fier has been built and operated on wood chips and densified bio- 
mass for one year. The gasifier, which is a modification of the small 
gasifiers widely used in the past, has an extended char bed and 
staged oxygen injection designed to crack all the pyrolysis tars to 
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eliminate downstream gas cleanup requirements. The gasifier is fed 
continuously, which allows high temperature combustion of the 
tars above the pyrolysis section. This in turn provides heat for the 
pyrolysis reaction. Actual feed rates varied up to 62 lb/h (28 kg/h), 
or 314 Ib/ft? h (1533 kg/m? h) with measured oxygen/fuel ratios 
varying between 0.42 and 0.44. A typical gas has a composition of 
48% CO, 15% CO, 32% He, 3% Neo, and 2% CHy. Organic con- 
tent in the gas quench water is typically 0.02% to 0.1% of the feed. 
Heat losses through the insulation and grate are typically 6% to 
8% of the throughput energy in the 6-in. (150-mm)-diameter bed. 
The downdraft gasifier produces a gas close to that predicted by 
the equilibrium between C, Hz, CO, CO2, and H2O at temperatures 
between 700° and 900°C and is therefore particularly suited to pro- 
ducing synthesis gas for synthetic fuels. Two liters of methanol 
were synthesized from the gas using the liquid-phase process. The 
gas was found to be similar to synthesis gas from coal and present- 
ed no difficulty in synthesis. 


49629 (SERI/TP—234-1524) Direct observation of pyro- 
lysis behavior of carbonaceous solids in a hot steam-argon en- 
vironment. Milne, T.A.; Soltys, M.N. (Solar Energy Re- 
search Inst., Golden, CO (USA)). Feb 1982. Contract 
AC02-77CH00178. 27p. (CONF-820403—2). NTIS, PC 
A03/MF A0O1. Order Number DE82008482. 

From Spring meeting of the Western States Section of the 
Combustion Institute; Salt Lake City, UT, USA (12 Apr 1982). 

Portions of document are illegible. 

A unique flame-pyrolysis, direct-sampling mass spectrometer 
system has been applied to the observation of the primary and sec- 
ondary pyrolysis of wood and its constituents. The system consists 
of a flat-flame burner which generates a hot column of steam- 
argon, into which samples to be pyrolyzed are introduced or sus- 
pended. A free-jet, molecular-beam, mass spectrometric sampling 
system is positioned relative to the pyrolyzing surface so that pri- 
mary products can be observed as well as their secondary cracking 
in hot gases. Typical primary pyrolysis product slates from cellu- 
lose, lignin, hemicellulose, wood, oil shale and coal will be shown, 
as well as the secondary cracking of cellulose products to olefins. 
The effect of potassium ions and sample dimension on primary pyr- 
olysis of cellulose will be shown to illustrate the kind of real-time 
pyrolysis behavior that can readily be observed with our tech- 
niques. 


49630 (SERI/TP—234-1601) Oxygen production for bio- 
mass gasification. Reed, T.B. (Solar Energy Research Inst., 
Golden, CO (USA)). Apr 1982. Contract AC02-77CH00178. 
4p. (CONF-820324—5). NTIS, PC A02/MF AOl. Order 
Number DE82016798. 

From Biomass-to-methanol specialists workshop; Durango, 
CO, USA (3 Mar 1982). 

A short review of oxygen technology and possible future im- 
provements are presented. 


49631 (SERI/TR—8041-3-T2) Low-angle _ silicon-sheet 
growth. Final technical report, July 1, 1980-June 30, 1981. 
Locher, J.W.: Bates, H.E. (Energy Materials Corp., South 
Lancaster, MA (USA)). 1 Sep 1981. Contract AC02- 
77CH00178. 74p. NTIS, PC A04/MF A0O1. Order Number 
DE82014304. 

Portions of document are illegible. 

During this period, 48 experimental crystal growth runs 
were performed to optimize the LASS growth process. Continuous 
growth of a 9.02 meter long ribbon at an average rate of 20cm/min 
was achieved. This ribbon was 2.5cm wide on the average. Wider 
ribbon was produced at faster growth rates. The best overall result 
was a 3.9 meter long ribbon that was 3.6cm wide and grown at an 
average speed of 40cm/min. Solar cell fabrication resulted in 40 
cells made and 38 tested. The best efficiency (AM1) achieved was 
10.95% with an average of ~ 9.9% for 8 advanced process cells. 
The relationship between pull speed and ribbon thickness was stud- 
ied. The experimental data was found to fit a theoretical model de- 
rived from first principles. It has been observed that the LASS 
ribbon exhibits fairly pronounced surface topography. It has 
become an ongoing effort to attempt to dictate, via process varia- 
bles, this topography. Currently, ribbon is grown in a highly den- 
dritic mode. Two other modes of growth have been observed 
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which are flat dendritic and cellular. Metallographic observation of 
grown ribbon has shown that the ribbon cross sectional crystal 
structure exhibits quantities of twins that usually emanate from sur- 
face dendrite peaks. Dislocation densities average about 10°cm™? 
High angle grain boundaries and short parallel twin areas abound in 
sections of ribbon that are comprised of random dendrites. X-ray 
results show that the ribbon usually grows in a [210] direction with 
the gross surface normal inclined at 24° from a [1 anti 1 0] direc- 
tion. 


49632 (SERI/TR—8062-1-T16) ZnsP? as an improved se- 
miconductor for photovoltaic solar cells. Final report, Septem- 
ber 1, 1978-March 31, 1982. (Solar Energy Research Inst., 
Golden, CO (USA); Delaware Univ., Newark (USA). Inst. 
of Energy Conversion). Apr 1982. Contract AC02- 
77CH00178. 31p. NTIS, PC A03/MF AOl1. Order Number 
DE82016406. 

The main emphasis was placed on the development of solar 
cells based on ZnsP2. Polycrystalline boules of ZnsP2 with grain 
size of the order of a few mm were doped with Ag to reduce the 
resistivity to 1 t0 Q-cm. Single crystals of ZnsP? were prepared by 
using a seed crystal. Thin polycrystalline films of ZnsP2 were de- 
posited by close-spaced vapor transport on a variety of substrates. 
Schottky barrier devices, = 1 cm? in area, were prepared by depos- 
iting a thin film of Mg. A maximum total area conversion efficiency 
of = 6% on bulk ZnsP2 wafers and 4.3% on a thin film cell were 
achieved. An n/p junction was created as a result of Mg diffusion 
by heating Mg-ZnsP» cells at 100°C in air. The diffusion coefficient 
of Mg was determined. The activation energy of thermal diffusion 
of Mg atoms was found to be small (= 0.4 eV), indicating that the 
Mg atoms occupy interstitial sites in the ZnsP2 lattice. A survey of 
semiconductor materials and their properties was made to select a 
suitable heterojunction partner for Zn3P2/. Heterojunction devices 
were prepared by depositing thin n-type films of ZnO by rf sputter- 
ing and ZnS, CdS and ZnSe by vacuum evaporation. An active 
area conversion efficiency of ~ 2% was achieved on a ZnO/ZnsP2 
heterojunction. A detailed analysis of the capacitance measurement 
showed that the V/sub oc/ was limited by a high density of inter- 
face states. The V/sub oc/ was higher for ZnSe-ZnsP2 heterojunc- 
tions but the light generated current was considerably lower. Ex- 
periments were conducted in synthesizing CdsP2 and solid solutions 
of the type (Zn/sub 1-x/Cd/sub x/)sP2 with (0 S x = 1) and opti- 
cal absorption measurements were made. 


49633 (SERI/TR—9219-T2) Sputtered-amorphous-silicon 
solar cells. Final technical report, July 22, 1980-July 22, 
1981. Moustakas, T.D.; Tiedje, T.; Wronski, C.R.; Morel, 
D.L. (Solar Energy Research Inst., Golden, CO (USA); 
Exxon Research and Engineering Co., Linden, NJ (USA). 
Advanced Energy Systems Labs.). 1981. Contract AC02- 
77CH00178. 12p. NTIS, PC A02/MF AOl1. Order Number 
DE82012235. 

The electronic bombardment has been identified as the pa- 
rameter which controls the amorphous si film’s microstructure. Uti- 
lizing this finding, material with good electronic properties has 
been produced. Also, a kinetic model has been developed for the 
hydrogen incorporation and methods to manipulate the hydrogen 
bonding configuration. Factors are identified, besides the hydrogen 
content, which influence the optical gap. Material was produced 
with the lowest density of states in the gap reported in the litera- 
ture and the dangling bond was identified as the important defect 
for carrier recombination. The correlation between optical gap bar- 
rier height and collection width suggest that films with gaps larger 
than 1.8 eV may lead to devices with higher efficiency. Finally, the 
effect of phosphorous and boron contamination as well as compen- 
sation effects have been demonstrated. P-I-N solar cells with effi- 
ciency of 4% have been obtained. These results suggest that reac- 
tive sputtering would lead to solar cell structure with efficiency 
equivalent to those of glow discharge. 


49634 (SP-RAPP—1981-19) Testing of the effectivity of 
wood fired stoves and fire places including the results from 10 
tests. Sundstroem, L.; Soensteroed, G. . Laboratoriet foer 
VVS-Teknik. (Statens Provningsanstalt, Boraes (Sweden)). 
1981. 75p. (In Swedish). NTIS (US Sales Only), PC A04/ 
MF AO1. Order Number DE82902179. 
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A testing method to quantity the energy efficiency of wood 
fires heating devices is described. The different products such as 
stoves and fire-places have been compared with one another con- 


cerning the design, controlling equipment and the tendency to 
smoke. 


49635 (TVA—2902188) Factors affecting the production 
rates of chain saws. Koger, J.L. (Tennessee Valley Authori- 
ty, Norris (USA). Div. of Land and Forest Resources). Jun 
1980. 38p. NTIS, PC A03/MF AOl. Order Number 
DE82902188. 

Regression equations are presented in English and metric 
units for predicting felling and bucking times to produce sawlogs. 
Variables found to affect production rates significantly were cross 
sectional areas, tree length, number and size of limbs, distance be- 
tween trees, ground slope, and underbrush density. 


49636 (TVA—2902388) Factors affecting the construction 
and cost of logging roads. Koger, J.L. (Tennessee Valley 
Authority, Norris (USA)). Dec 1978. 134p. NTIS, PC A07/ 
MF AOl1. Order Number DE82902388. 

Factors affecting road construction, construction time, and 
construction cost are discussed and related to the logging oper- 
ation. A regression equation is presented for predicting construction 
times and costs for low-volume logging roads. Variables found to 
affect construction times significantly were road length, cleared 
width, earthwork volumes, road slope, and equipment horsepower. 
Equations and tables for road construction times and costs are 
given for varying conditions. 


49637 (TVA—2902407) Guide to 1975 wood residue vol- 
umes in the 125 Tennessee Valley counties. Perry, J.D.; 
Gregory, R.P. (Tennessee Valley Authority, Norris (USA). 
Div. of Forestry, Fisheries and Wildlife Development). Dec 
1976. 6lp. NTIS, PC A04/MF A0Ol. Order Number 
DE82902407. 

A survey conducted by the Division of Forestry, Fisheries, 
and Wildlife Development showed that wood-using industries gen- 
erated 3.4 million tons of industrial wood residue in the Tennessee 
Valley in 1975. Sawmills produced 1.8 million tons; pulp and paper 
mills, 0.7 million tons; the furniture industries, 0.3 million tons; and 
miscellaneous industries, 0.6 million tons. This report details the 
type, condition, and amount of wood and bark residues produced. 
The information is designed for use by firms planning expansion or 
new developments which will utilize residues as a raw material. 


49638 (TVA/ONR/LFR—81/5) Production and use of 
industrial wood and bark residues in the Tennessee Valley, 
1979 (with additional totals for the state of Tennessee). 
Brooks, R.T. Jr.; Perry, J.D.; Byrne, S.J. (Tennessee Valley 
Authority, Norris (USA). Div. of Land and Forest Re- 
sources). Apr 1981. 126p. NTIS, PC A0O7/MF AO1. Order 
Number DE82902189. 

Forest products industries in the Tennessee Valley produced 
4.6 million tons of industrial wood and bark residues in 1979. Sev- 
enty-seven percent of these residues were utilized, chiefly for pulp 
and industrial fuel. This report highlights changes in the production 
and use of plant byproducts since 1975. Detailed information is pre- 
sented by industry and county on the type, condition, amount, and 
use of residues produced. The information is designed for use by 
firms planning expansions or new developments using wood and 
bark residues as a raw material. 


49639 Evidence for hot-electron injection across p-GaP/ 
electrolyte junctions. Turner, J.A.; Nozik, A.J. (Photocon- 
version Research Branch, Solar Energy Research Institute, 
Golden, Colorado 80401). Applied Physics Letters; 41: No. 1, 
101-103(1 Jul 1982). Contract AC02-77CH00178. 

Evidence has been obtained for hot-electron injection from 
illuminated p-GaP photocathodes into nonaqueous electrolyte con- 
taining anthracene as the electron acceptor. The position of the 
conduction-band edge at the electrolyte interface has been un- 
equivocally established from Mott— Schottky plots in the dark and 
under illumination; no band-edge movement occurs during the ex- 
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periment. The observed supraband-edge reduction of anthracene 
occurs with a hot-electron energy of 0.9 eV. 


49640 Depth dependence of trapped holes in thin-film 
CdS/Cu2S solar cells determined from photoinduced transient 
capacitance. Manthey, W.J. (Institute of Energy Conversion, 
University of Delaware, Newark, Delaware 19711). Journal 
of Applied Physics; 53: No. 6, 4255-4261(Jun 1982). 

Trapping of light-generated holes in copper-doped CdS is 
important to the operation of the thin-film CdS/CueS solar cell. 
Consequently, there is interest in determining the distribution of the 
hole traps both in energy and in x, the depth from the junction. Ca- 
pacitance transients are a useful probe of the depth dependence of 
trapped hole density, p/sub T/ (x), since capacitance can be related 
by electrostatic theory to depletion layer width and charge density. 
It is shown from variation of capacitance in 1-cm? thin-film CdS/ 
CueS solar cells, prepared at the Institute of Energy Conversion 
with temperature, heat-treatment time, infrared quenching, and illu- 
mination intensity, that the observed photocapacitance is character- 
istic of copper impurity centers in CdS. Measurements of photoca- 
pacitance decay in these cells following abrupt shutoff of intense 
blue light show a time dependence different from that predicted by 
the usual theoretical treatment of p—n junctions. This starts from 
the assumption of a uniform fixed-charge density and leads to a pre- 
diction that C?-C?/sub infinity/ decays exponentially with time, 
where C/sub infinity/ is the dark capacitance. The theoretical rela- 
tions have been rederived using a p/sub T/ varying as exp(-x/d), 
where d is a distance characteristic of the depth dependence. The 
resulting expressions predict that p/sub T/ should vary as C~*/sub 
infinity/ -C~?. It is shown that this relation is closely satisfied by 
the measured photocapacitance transient data for temperatures from 
77.5 K to ~190 K, for times up to several tens of seconds, and for 
shorter times at higher temperatures. It is pointed out that some 
other dependence which confines the trapped hole density near the 
junction could equally well be used to fit the data. Possibilities for 
the physical origin of this depth dependence are discussed. 


49641 Kinetic investigation of wood pyrolysis. Thurner, 
F.; Mann, U. (Tex Tech Univ, Lubbock, USA). Industrial 
and Engineering Chemistry Process Design and Development; 
20: No. 3, 482-488(Jul 1981). 

The kinetics of wood pyrolysis into gas, tar, and char was 
investigated in the range of 300 to 400/degree/C at atmospheric 
pressure. An experimental system which facilitates the monitoring 
of the actual sample temperature, collection of gas and tar, and 
measurement of the sample weight loss as a function of time was 
developed. It has been found that, in the range investigated, wood 
decomposition into gas, tar, and char can be described by three par- 
allel first-order reactions as suggested by F. Shafizadeh and P.P.S. 
Chin. The activation energies for these reactions are 88.6, 112.7 and 
106.5 kJ/mol, respectively and their frequency factors defined on a 
mass basis are 8.61*10/sup 5/, 2.47*10/sup 8/, and 4.43*10/sup 7/ 
min/sup -1/. 12 refs. 


49642 Passive cooling measurements for a concentrating 
photovoltaic array. Deaver, F.K.; Edenburn, M.W. (Univ of 
Ark, Fayetteville, USA). American Society of Mechanical 
Engineers, [Paper]; No. 81-WA/Sol-10, vp(1981). 

Solar cells in a concentrating photovoltaic array absorb heat 
that must be removed. One method is to use a finned aluminum 
heat exchanger whose modeling requires estimating the coefficient 
of heat transfer from fins to surroundings; transfer depends on such 
parameters as wind speed and direction, and exchanger design. A 
transient analytical model has been constructed and applied to ex- 
perimental data. 2 refs. 


49643 Advances in photovoltaics RandD - an overview. 
Kazmerski, L.L. (Sol Energy Res Inst, Golden, Colo, 
USA). Proceedings, Intersociety Energy Conversion Engineer- 
ing Conference; 2: 1637-1641(1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

A summary status of the advanced photovoltaics research 
and development is presented. These technologies cover two broad 
areas: (1) Thin-film intermediate efficiency (>10%) solar cells for 
flat plate applications, and (2) Single-crystal, high-efficiency 
(> 30%) solar cells for concentrators. Major progress is highlighted 
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for polycrystalline and amorphous silicon, cadmium sulfide, gallium 
arsenide, emerging materials, and spectrum-splitting and multiple 
junction concentrators. 35 refs. 


49644 Texas instruments solar energy system develop- 
ment. Johnson, E.L. (Tex Instrum Inc, Dallas, USA). Pro- 
ceedings, Intersociety Energy Conversion Engineering Confer- 
ence; 1: 798-804(1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

A new system concept is described which combines the 
energy conversion and storage functions. Small silicon solar cells 
are immersed in an electrolyte, and the current generated by the 
cells is used directly to electrolyze a halogen acid, such as HBr. 
The hydrogen and bromine produced can be stored separately until 
needed and then recombined in a fuel cell to produce electrical 
energy on demand. 


49645 Light-shade adaptation and assimilation numbers. 
Falkowski, P.G. (Brookhaven National Lab., Upton, NY). 
Journal of Plankton Research; 3: No. 2, 203-216(1981). 

The photobiological and ecological derivations of the assimi- 
lation number concept are explored. Based on theoretical calcula- 
tions, a maximum assimilation number of about 25 pg C . hr~? is 
calculated. This number is estimated from photosynthetic turnover 
times and the number of photosynthetic units. The variations in this 
number are primarily due to the effects of nutrients, temperature, 
cell size and light history. The interactions of these variables is dis- 
cussed with emphasis on light history and the physiological adapt- 
ability of marine phytoplankton. An equation is presented to esti- 
mate light-utilization indices for photosynthesis in the euphotic 
zone. This index is estimated as 0.43 g C . g chlorophyll™!. ein™?. 
m~? in New York Bight. 


49646 Fluorescence lifetimes of in vivo chlorophyll stud- 
ied in chloroplasts and algae. Haehnel, W.; Nairn, J.A.; 
Sauer, K. (Univ. of California, Berkeley). Journal of Lumi- 
nescence; 24/25: 795-798(1981). Contract W-7405-ENG-48. 

Fluorescence lifetimes of in vivo chlorophyll a in isolated 
chloroplasts and green algae have been investigated by single 
photon counting with picosecond time resolution. The fluorescence 
decay showed three exponential components in all species. Inactiva- 
tion of the reaction centers 11 caused almost exclusively a 20-fold 
increase in the yield of the slowest component (T = 2.2 ns). We 
conclude that this variable part of the fluroescence is mainly con- 
trolled by a rate-limiting charge recombination in the reaction cen- 
ters but that it indicates also energy transfer between photosynthet- 
ic units. 


49647 Environmental effects on electron transfer from 
chlorophyll triplet to quinone: role of dielectric constant, vis- 
cosity and quinone structure in cellulose acetate films. Ched- 
dar, G.; Tollin, G. (Univ. of Arizona, Tucson). Photobioche- 
mistry and Photobiophysics; 2: 255-262(1981). 

The effects of environmental parameters on chlorophyll tri- 
plet quenching and electron transfer to quinones have been investi- 
gated in a system consisting of donor and acceptor incorporated 
into a cellulose acetate film which was subsequently exposed to sol- 
vent. Triplet quenching by a diffusional mechanism was found to 
occur in the dry film, with steric effects being a major determinant 
of quencher effectiveness. No formation of separated radicals was 
found under these conditons, probably because the high viscosity 
prevented separation of the initially formed radical-ion pair. When 
the film was subsequently exposed to water, triplet quenching 
became more effective and separated radical production occurred. 
This is attributed to effects of decreased microviscosity and in- 
creased dielectric constant. Both steric effects and quinone redox 
potential were found to influence radical yields. Rate constants for 
reverse electron transfer were independent of quinone redox poten- 
tial. When solvents other than pure water were used, radical yields 
were observed to increase with the dielectric constant. This is as- 
cribed to an increase in the ease of separation of the radical-ion 
pair. 
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49648 A simulation model of the effects of vertical 
mixing on primary productivity. Falkowski, P.G.; Wirick, 
C.D. (Brookhaven National Lab., Upton, NY). Marine Biol- 
ogy (Berlin); 65: 69-75(1981). Contract AC02-76CH00016. 

A random walk simulation model was developed to explore 
the effects of variations in light regimes due to vertical mixing on 
primary productivity. Cells were allowed to light-shade adapt on 
some time scale by altering chl:carbon ratios in response was ad- 
justed according to variations in chl:carbon ratios by either varying 
the initial slopes of photosynthesis-irradiance curves, or varying 
photosynthetic capacities. The model suggests that despite physio- 
logical adaption to light, vertical mixing may have litle effect on 
the integrated water column primary productivity. It is suggested 
that if photoinhibition does not have a pronounced effect, the aver- 
age distribution of primary production in a water column is not re- 
lated to variations in light regimes arising from turbulent diffusion 
processes. 


49649 Implications of selected wood use scenarios for the 
production of energy and industrial materials. Soltes, E.J.; 
Massey, J.G.; Murphey, W.K. (Texas A & M Univ., College 
Station). Biotechnology and Bioengineering Symposium; No. 
11, 3-16(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

Perspectives for wood availability, utilization, and conver- 
sion are developed towards desirable government policies which 
encourage an increase in our forest growing stock, as well as a 
more efficient use of the harvestable resource. Several scenarios are 
then highlighted, which impact on the availability and use of wood 
for other than traditional markets. It is seen that major programs 
related to use of biomass for energy will impact on wood availabil- 
ity, and that policies concerning pricing and allocation of fossil 
fuels can create a market for wood fuel or create competition be- 
tween wood and coal as fuels, with possible shifts in wood harvests. 


49650 Economics of wood resource supply. Deal, E.L. 
(North Carolina State Univ., Raleigh). Biotechnology and 
Bioengineering Symposium; No. 11, 17-27(1981). (CONF- 
810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

The economics of using wood for energy and chemical feed- 
stocks is discussed from the wood supplier's perspective. A brief 
review of the sources of wood and the expected supplies from each 
is included. The quantity of standing timber available for new mar- 
kets is often overstated when considering the current economics 
and technology level of harvesting and delivery. Problems and con- 
sequences associated with attracting capital to the harvesting and 
delivery system are presented and a discussion of wood inventory 
problems are included. The general conclusion is that wood is 
available but, as with all raw materials, thought must be given to 
sources, delivery, and inventory. 


49651 Evaluation of pretreatments for enzymatic conver- 
sion of agricultural residues. Fan, L.T.; Gharpuray, M.M.; 
Lee, Y.H. (Kansas State Univ., Manhattan). Biotechnology 
and Bioengineering Symposium; No. 11, 29-45(1981). (CONF- 
810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

The effectiveness of various physical and chemical pretreat- 
ments on the enzymatic digestibility of wheat straw was evaluated. 
Structural features, including crystallinity and lignin content, were 
measured after pretreatments. Several promising pretreatments 
were identified. In general, chemical pretreatments were more ef- 
fective than physical pretreatments. Although the hydrolysis rate 
was dependent appreciably on the crystallinity index, lignin content 
of the substrate appeared predominant. The hydrolysis rate in- 
creased with an increase in the degree of delignification only up to 
50%; it remained unchanged thereafter. Scanning electron micro- 
scopic observations were used to facilitate further insight into struc- 
* tural modification of the substrate. A preliminary cost analysis was 
conducted. 
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49652 Partial acid hydrolysis of poplar wood as a pre- 
treatment for enzymatic hydrolysis. Knappert, D.; Grethlein, 
H.; Converse, A. (Dartmouth Coll., Hanover, NH). Biotech- 
nology and Bioengineering Symposium; No. 11, 67-77(1981). 
(CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

Partial acid hydrolysis was studied as a pretreatment to en- 
hance glucose yields from enzymatic hydrolysis of poplar. The pre- 
treatments were carried out in a continuous flow reactor at tem- 
peratures ranging from 162 to 222°C, acid concentrations ranging 
from 0 to 1.5%, and treatment times from 3.6 to 12.7 s. The pre- 
treated slurries were hydrolyzed with Trichoderma reesei C30 cel- 
lulase at 50°C and a pH of 4.8 for 48 h. Increased yields of glucose 
were achieved when poplar was pretreated at temperatures higher 
than 180°C. By increasing the cellobiase activity of the cellulase 
with the addition of NOVO cellobiase, in some cases 100% of the 
potential glucose content of the substrate was converted to glucose 
after only 24 h of enzymatic hydrolysis. 


49653 Inland saltwater as a medium for the production of 
biomass. Brune, D.E. (Univ. of California, Davis); Reach, 
C.D.; O'Connor, J.T. Biotechnology and Bioengineering Sym- 
posium; No. 11, 79-93(1981). (CONF-810554—). : 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

A study was undertaken to determine if waste brine waters 
originating from inland salt seeps and crude oil production could be 
used to sustain the growth of marine organisms. In spite of a chemi- 
cal composition significantly different from seawater controls, a 
central Missouri brine supported the rapid and dense growth of 
marine algae, which, in turn, was found to promote the normal 
growth of the brine shrimp Artemia. Additional experiments with 
oil-field brines indicated that the ability of waste brines to sustain 
algae-shrimp growth is site specific. The experimental results indi- 
cate that oil-field brines and inland salt waters can serve as media 
for the production of marine plants and animals. 


49654 Effect of feedlot manure collection techniques on 
ultimate methane yield. Williams, D.W. (Brown and Cald- 
well Consulting Engineers, Walnut Creek, CA); Hills, D.J. 
Biotechnology and Bioengineering Symposium; No. 11, 95- 
100(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

Beef cattle manure collected from unpaved dirt feedlots has 
a significantly reduced energy production potential due to low or- 
ganic content and dirt contamination. In laboratory batch fermen- 
tors beef feedlot manure of various ages was digested. The study 
showed that compared with fresh manure gas production at 100%, 
aged manure produced between 16 and 73% of the gas per kilo- 
gram of volatile solids added. More than one-half of the nitrogen 
was lost after the manure had aged three months. The resulting 
economic advantage of fresh manure over aged manure for energy 
and nitrogen recovery would be from $26 to $61/head/y. 


49655 Two-stage acid hydrolysis of biomass. Ackerson, 
M. (Phillips Petroleum Co., Bartlesville, OK); Ziobro, M.; 
Gaddy, J.L. Biotechnology and Bioengineering Symposium; 
No. 11, 103-112(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

Biological conversion of biomass into fuels and chemicals re- 
quires hydrolysis of the polysaccharide fraction into monomeric 
sugars. This hydrolysis can be accomplished enzymatically or with 
mineral acids. A two-step dilute and concentrated acid hydrolysis 
process has been developed that utilizes mild conditions and nomi- 
nal quantities of acid. The use of two stages minimizes the decom- 
position of pentoses while allowing the high yields possible from 
use of concentrated acid. This process is described and the design 
and economics presented for conversion of corn stover. Acid recy- 
cle in the prehydrolysis step results in a 250% increase in the sugar 
concentration. The use of acid recycle would reduce the invest- 
ment and operating cost for this process by about 20%. 
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49656 Characterization and methane fermentation of 
soluble products from staged autohydrolysis of wood. Baugh, 
K.D.; Bachmann, A.; Everhart, T.; McCarty, P.L. (Stanford 
Univ., CA). Biotechnology and Bioengineering Symposium; 
No. 11, 113-124(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May i981). : 

Staged autohydrolysis of wood at 175 to 225°C without 
chemical addition results in polysaccharide solubilization. The first 
stage at 175°C solubilized hemicellulose, and subsequent stages at 
200 to 225°C solubilized cellulose, but carbohydrate decomposition 
also occurred, yielding furan compounds. Over 70% of the wood 
carbohydrates were solubilized in this three-stage treatment. The 
anaerobic bioconvertibility of the autohydrolysis soluble product 
was evaluated with both batch assays and continuously fed anaero- 
bic filter treatment, and both gave comparable results of 76% bio- 
convertibility to methane of three-stage autohydrolysis soluble 
product chemical oxygen demand (COD), or 26% bioconversion 
efficiency referenced to the original wood COD against 2% bio- 
conversion without pretreatment. 


49657 Biomass pyrolysis - towards an understanding of 
its versatility and potentials. Soltes, E.J.; Wiley, A.T.; Lin, 
S.C.K. (Texas A & M Univ., College Station). Biotechnology 
and Bioengineering Symposium; No. 11, 125-136(1981). 
(CONF-810554—). ; 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

The thermal conversion of lignocellulosics, whether by pyr- 
olysis, gasification, or combustion, is a complex process which first 
produces char, tar, and gases as primary products. In pyrolysis, re- 
action conditions can be selected so that tars can be recovered. It is 
argued that the fundamental virtue of biomass pyrolysis is its use as 
a tarification process and that the key to commercial implementa- 
tion is the identification of economically competitive technology 
for the production of higher-valued, upgraded, tar products. Ave- 
nues to high yields of tar from lignocellulosics, the composition of 
such tars, and progress in the derivation of adhesives and internal 
combustion engine fuels are highlighted. 


49658 Biomass gasification for production of gaseous and 
liquid fuels. Reed, T.B.; Milne, T.; Diebold, J.; Desrosiers, 
R. (Solar Energy Research Inst., Golden, CO). Biotechnol- 
ogy and Bioengineering Symposium; No. 11, 137-150(1981). 
(CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

A 50-kg/h fast-pyrolysis reactor is now being built at Solar 
Energy Research Institute (SERI) for fast-pyrolysis-high-olefin re- 
search. A molecular beam quadrupole mass spectrometer has also 
been built at SERI to sample the initial products of pyrolysis and 
determine the rate of subsequent degradation reactions. A small- 
scale updraft gasifier has been built at SERI to permit accurate 
measurement of temperature and sampling of gases at each level in 
the gasifier. The values measured experimentally agree quite well 
with values predicted from the known properties of biomass. 
Downdraft gasifiers consume most of the pyrolysis oils by cracking 
them on a hot char bed. This gas then can be used to operate spark 
or diesel engines, and possibly turbines, for power generation. This 
same principle has been used at SERI to design and build a pressur- 
ized downdraft oxygen gasifier for producing clean synthesis gas 
for making methanol, ammonia, or other fuels. To date, 13 runs 
have been made on the gasifier and results are reported. 


49659 Chemistry and stoichiometry of wood liquefaction. 
Davis, H.G.; Kloden, D.J.; Schaleger, L.L. (Lawrence 
Berkeley Lab., CA). Biotechnology and Bioengineering Sym- 

posium; No. 11, 151-169(1981). (CONF-810554—). 
From 3. symposium on biotechnology in energy production 

and conservation; Gatlinburg, TN, USA (12 May 1981). 
approximate stoichiometry of liquefaction, from data of 
two process development unit runs and a laboratory run, is wood 
(100 g) + CO (0.1 to 0.4 mol) — COz (0.5 to 1.0 mol) + H2O (0.4 
to 0.8 mol) + Product (55 to 64 g). Product includes wood oil, 
water-soluble organics, and residues. Water is formed by decompo- 
sition, CO2 by decomposition and reduction of wood oxygen by 
CO. Aqueous products include many carboxylic acids plus a rough- 
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ly equal percentage of nonacids. The wood oil is divided into a 
neutral fraction and three phenolic fractions of varying molecular 
weight. Some specific compounds found in water and oil phases are 
listed. 


49660 Hydrocarbon feedstocks from algae hydrogenation. 
Chin, L.Y.; Engel, A.J. (Pennsylvania State Univ., Universi- 
ty Park). Biotechnology and Bioengineering Symposium; No. 
11, 171-186(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

A hydrogenation process for converting algae (Chlorella 
pyrenoidosa) to liquid products was developed. The hydrogenation 
was carried out in a batch autoclave at temperatures between 340 
and 430 K and hydrogen pressures between 1 and 150 atm in the 
presence of a catalyst and a solvent. Yields of up to 50% oil in the 
Cis-Cos range resulted, and by-products of ammonium carbonate 
and hydrocarbon gases were obtained. A kinetic model fitting the 
data quite well indicated that an asphaltenic substance was a reac- 
tion intermediate under all processing conditions. 


49661 Description and utilization of product from direct 
liquefaction of biomass. Elliott, D.C. (Pacific Northwest 
Lab., Richland, WA). Biotechnology and Bioengineering Sym- 


posium; No. 11, 187-198(1981). (CONF-810554—). 


From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

Technical feasibility of a process to convert wood chips 
thermochemically to oil in a recycle oil slurry has been demonstrat- 
ed on a | ton/day scale. The process is described as well as a simi- 
lar water slurry process also under development. Details of the 
analysis of the product are given including elemental analysis, heat- 
ing value, and distillation range. Component identification by gas 
chromatography-mass spectrometry is presented. Comparison of the 
oil products with commercial fuel oils is made. Potential uses of the 
product as a chemical feedstock are highlighted. 


49662 Catalytic conversion of solar thermal produced 
pyrolysis gases to liquid fuels. Hanley, T.R. (Rose-Hulman 
Inst. of Tech., Terre Haute, IN); Benham, C.B. Biotechnol- 
ogy and Bioengineering Symposium; No. 11, 199-209(1981). 
(CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

The conversion of a simulated pyrolysis gas and synthesis 
gas using a Fischer-Tropsch catalyst system in a fluidized-bed reac- 
tor is investigated. Liquid fuels were produced between 550 and 
660°F (288 and 349°C) for the simulated pyrolysis gas feed. An 
analysis of both liquid and gaseous product streams is performed. 
This investigation indicates a need for more extensive research with 
respect to hydrogen-to-carbon-monoxide usage ratios and with re- 
spect to the role of alkenes in fuel production. 


49663 Evaluation of residual char from the gasification of 
solid wastes as a substitute for powdered activated carbon. 
Davis, D.A. (Brown and Caldwell Consulting Engineers, 
Pasadena, CA); Vigil, S.A.; Tchobanoglous, G. Biotechnol- 
ogy and Bioengineering Symposium; No. 11, 211-224(1981). 
(CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

Adsorptive properties of residual chars from the gasification 
of solid wastes were evaluated and compared with those of com- 
mercially available activated carbon. Char samples were obtained 
from a laboratory-scale downdraft gasifier in which various types 
of solid wastes were gasified including sludge/paper mixtures, mu- 
nicipal solid waste, and agricultural and forestry residues. In addi- 
tion, wastewater treatment process design tests were performed to 
determine the chars’ settleability and the rate of adsorption of TOC 
(total organic carbon). Some of the chars had adsorptive capacities 
for TOC comparable to that of commercial activated carbons. 
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49664 Development of a process for production of liquid 
fuels from biomass. Levy, P.F.; Sanderson, J.E.; Wise, D.L. 
(Dynatech R/D Co., Cambridge, MA). Biotechnology and 
Bioengineering Symposium; No. 11, 239-248(1981). (CONF- 
810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

A process is being developed for the production of liquid 
alkane fuels from biomass. The process consists of three steps: (1) 
anaerobic, suppressed methane fermentation of biomass to organic 
acids; (2) selective liquid-liquid extraction of butyric, valeric, and 
caproic acids; and (3) electrolytic oxidation of the acid salts to an 
alkane fuel and hydrogen. This article focuses on current develop- 
mental work. A variety of substrates was tested to determine their 
rate and efficiency of conversion to organic acids. Low pH and ele- 
vated organic acid levels were found to favor fermentation to 
higher acids. Optimal conditions for the electrolytic oxidation have 
been sought. A favorable energy balance (product energy/process 
energy) of 3.0/1.0 has been estimated for the complete process. 


49665 Culture studies on the conversion of cornstover to 
methane. Foutch, G.L. (Oklahoma State Univ., Stillwater); 
Gaddy, J.L. Biotechnology and Bioengineering Symposium; 
No. 11, 249-262(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

The kinetics for the anaerobic fermentation of cornstover to 
methane were studied over a period of four years at retention times 
varying between 20 and 100 days. A first-order reaction rate con- 
stant of 0.045/day was determined. The maximum carbon conver- 
sion was 78%. Clostridium butyricum was placed in the digester to 
compete for the sugars produced from the enzymatic hydrolysis of 
the stover. The improved rate constant was 0.053/day. This ob- 
served improvement in the rate constant is reasonable in light of 
the discussed mechanism. 


49666 Ethanol production from xylose by enzymic iso- 
merization and yeast fermentation. Chiang, L.C.; Hsiao, 
H.Y.; Ueng, P.P.; Chen, L.F.; Tsao, G.T. (Purdue Univ., 
West Lafayette, IN). Biotechnology and Bioengineering Sym- 
posium; No. 11, 263-274(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

Repetitive enzymic isomerization of xylose followed by yeast 
fermentation of xylulose, and simultaneous enzymic isomerization 
and yeast fermentation were proven to be methods capable of con- 
verting xylose to ethanol. The fermentation product, ethanol, xyli- 
tol, or glycerol, has little inhibitory or deactivation effect on the 
activity of isomerase. In a comparison of the ability of yeasts to fer- 
ment xylulose to ethanol, Schizosaccharomyces pombe was found 
to be superior to industrial bakers’ yeast. Under optimal conditions 
(pH 6, temperature 30°C), a final ethanol concentration of 6.3 wt.% 
was obtained from simulated hemicellulose hydrolysate using a si- 
multaneous fermentation process. The ethanol yield was over 80% 
of the theoretical value. 


49667 Microbial conversions of lignin to useful chemicals 
using a lignin-degrading Streptomyces. Crawford, D.L. 
(Univ. of Idaho, Moscow). Biotechnology and Bioengineering 
Symposium; No. 11, 275-291(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

The lignocellulose-decomposing abilities of an actinomycete, 
Streptomyces viridosporus T7A, were studied in relation to the po- 
tential utilization of this strain for the bioconversion of lignin to 
useful chemicals. Both carbohydrate and lignin components were 
degraded. The grass and corn lignocelluloses were degraded much 
more extensively than the spruce and maple lignocelluloses; there- 
fore the former were considered preferable as substrates for biocon- 
version. Both inoculated and control culture supernatants contained 
solvent extractible, phenolic, lignin-derived compounds with recov- 
eries ranging between 3.1 and 12.2% of the initial lignin substrate. 
Lignin fragments that were identified included p-hydroxybenzoic 
acid, vanillic acid, protocatechuic acid, p-coumaric acid, syringic 
acid, ferulic acid, and the ketol [1-hydroxy-3-(4-hydroxy-3-methox- 
yphenyl)-2-propanone]. The potential for using S. viridosporus in 
lignin to chemical bioconversions was discussed. 
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49668 Factors affecting alcohol fermentation of wood 
acid hydrolysate. Azhar, A.F.; Bery, M.K.; Colcord, A.R.; 
Roberts, R.S.; Corbitt, G.V. (Georgia Inst. of Tech., Atlan- 
ta). Biotechnology and Bioengineering Symposium; No. 11, 
293-300(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

The inhibitory effects of ethanol and furfural on the growth 
of Saccharomyces cerevisiae and ethanol production, at different 
glucose and furfural concentrations, were examined. The data col- 


lected during the fermentation of glucose with no furfural present 


in the medium fitted the model system proposed by Aiba et al. Fur- 
fural disappeared rapidly from the medium at the early stages of 
fermentation, followed by a constant rate which continued through- 
out the experiment. The initial furfural concentration of 3 g/L de- 
creased the cell multiplication and the fermentation rate to 59 and 
33%, respectively. The furfural concentration in this medium 
reached 60% of its initial value after 27.5 h. 


49669 Kinetics of acid-phase fermentation in anaerobic 
digestion. Ghosh, S. (Inst. of Gas Tech., Chicago, IL). Bio- 
technology and Bioengineering Symposium; No. 11, 301- 
313(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

Acid-phase fermentation is a key step in biomass-to-methane 
conversion by anaerobic digestion, and it assumes special impor- 
tance owing to its capability to produce various organic acids (in- 
dustrial intermediates) that could be feeds for hydrocarbon fuel 
production. This research was concerned with: (1) acidogenic fer- 
mentation of a simple and a complex substrate; (2) the development 
of kinetic models describing product formation rate and efficiency 
as functions of common process control variables and kinetic con- 
stants; and (3) the determination of kinetic constants for glucose 
and sludge digestion. The benefits of organism and substrate con- 
centration and recycling are emphasized. 


49670 Fermentation of xylulose to ethanol using xylose 
isomerase and yeasts. Jeffries, T.W. (Forest Products Lab., 
Madison, WI). Biotechnology and Bioengineering Symposium; 
No. 11, 315-324(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

In a survey of 35 organisms, predominantly yeasts, about 
40% were capable of fermenting xylulose to ethanol. Two species, 
Candida tropicalis and Schizosaccharomyces pombe, did so at good 
rates and without an initial lag. Saccharomyces cerevisiae strains 
that fermented glucose rapidly fermented xylulose at a slower rate. 
Ten yeasts and three strains of the bacterium Zymomonas mobilis 
were weak or negative for xylulose, even though they fermented 
glucose under the conditions employed. C. tropicalis was able to 
form 1.0 M ethanol from 1.0 M xylose if the fermentation broth 
was recycled over immobilized xylose isomerase. 


49671 Cellulase production by the anaerobic digestion 
process. Khan, A.W.; van den Berg, L. (National Research 
Council of Canada, Ottawa, Ontario). Biotechnology and 
Bioengineering Symposium; No. 11, 325-331(1981). (CONF- 
810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

An anaerobic digestion process is described for the produc- 
tion of cellulolytic enzymes using a methanogenic cellulose-enrich- 
ment culture. After a heat treatment designed to destroy all but 
spore-forming bacteria, this culture produced cellulase from a vari- 
ety of cellulosic materials as well as from cellobiose. The enzyme 
system contained endo- and exoglucanase, acted on filter paper, and 
showed cellobiase and xylanase activities. It was stable at 2°C 
under aerobic conditions and showed a pH optimum at 5 and a 
temperature optimum at 50°C. Endoglucanase and filter paper ac- 
tivities were mostly exogenic, whereas cellobiase and xylanase ac- 
tivities were cell associated. The cellulolytic activity produced by 
this mixed culture was comparable to that of commercially availa- 
ble fungal preparations, and the process could be useful as an alter- 
nate source for these enzymes. 
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49672 Simulation of the continuous fermentation of 
manioc hydrolysate. Bonomi, A. (Promon Engenharia S.A., 
Sao Paulo, Brazil); Aboutboul, H.; Schmidell, W. Biotech- 
nology and Bioengineering Symposium; No. 11, 333-357(1981). 
(CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

The simulation of the continuous fermentation of manioc hy- 
drolysate utilizing a yeast strain of Saccharomyces cerevisiae isolat- 
ed from the commercial pressed yeast largely employed in Brazilian 
distilleries is described. The model used in the simulation is derived 
from batch experimental runs. In order to assess the economical 
competitiveness of the continuous fermentation, some additional 
concepts, such as cell recycle, and two fermentors connected in 
series with and without feed division of fresh substrate, are ana- 
lyzed and compared. 


49673 Solid-state fermentation of wheat straw with Chae- 
tomium cellulolyticum and Trichoderma lignorum. Viesturs, 
U.E. (Inst. of Microbiology, Riga, USSR); Apsite, A.F.; 
Laukevics, J.J.; Ose, V.P.; Bekers, M.J.; Tengerdy, R.P. 
Biotechnology and Bioengineering Symposium; No. 11, 359- 
369(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

A novel solid-state fermentation process has been developed 
for converting wheat straw into protein-enriched ruminant feed 
with a mixed culture of Chaetomium cellulolyticum or Tricho- 
derma lignorum and Candida lipolytica. Fermentations were con- 
ducted in 3-L horizontal stirred fermentors for 7 days at 30°C. The 
straw fermented with the mixed cultures contained 16 to 18% pro- 
tein, compared to 12 to 14% in straw fermented with either mold 
alone. Cellulose degradation in the fermented straw was 33%; its in 
vitro rumen digestibility was 50%. 


49674 Energy recovery from alcohol stillage using anaer- 
obic filters. Dahab, M.F.; Young, J.C. (Iowa State Univ., 
Ames). Biotechnology and Bioengineering Symposium; No. 11, 
381-397(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

Ethanol production from grains requires substantial quanti- 
ties of water. Much of the water used in this fermentation process 
becomes mixed with grain solids and the product stillage must be 
treated before disposal. The anaerobic filter process offers the ad- 
vantages of both efficient waste stillage treatment and energy re- 
covery as methane gas. A pilot-scale anaerobic filter (0.5 m in di- 
ameter and 2.0 m high) was used to treat a synthesized stillage. 
This anaerobic filter proved quite effective. Treatment efficiencies 
as high as 90% were observed when operating at a chemical 
oxygen demand (COD) loading rate of 2.0 kg/m® day and influent 
COD concentration of 3000 mg/L. This research is continuing and 
COD loading rates as high as 8.0 kg/m day and influent concen- 
tration as high as 12,000 mg/L are planned. 


49675 Anaerobic digestion and heat pumps: potential for 
energy recovery in a waste stream. Schwartz, L.J.; DeBaere, 
L.A.; Lanz, R.W. (Univ. of Wisconsin, Green Bay). Biotech- 
nology and Bioengineering Symposium; No. 11, 463-479(1981). 
(CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

Anaerobic filter and sludge blanket reactors loaded at < 30 
g COD/L/d with thermally conditioned sludge decant liquors from 
a 3.5 x 107 gal/d wastewater treatment plant resulted in a 50 to 
68% chemical oxygen demand (COD) removal and production of 
0.33 to 0.43 L CHs/g COD removed. COD removal and gas pro- 
duction were greater at 35°C but there was relatively little per- 
formance difference between the two reactor designs except for 
greater solids loss from the sludge blanket reactor. A combination 
of anaerobic digestion and heat pumps applied to this decant liquor 


stream was calculated to provide as much as 25% savings in energy 
costs. 
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49676 Methane production and effluent quality from fer- 
mentation of beef cattle manure and molasses. Hashimoto, 
A.G. (Dept. of Agriculture, Clay Center, NE). Biotechnol- 
ogy and Bioengineering Symposium; No. 11, 481-492(1981). 
(CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

The effect of mixing molasses and beef cattle manure on 
methane (CH) production and effluent quality was evaluated. The 
manure and molasses were mixed so that they contributed varying 
percentages in the mixture, as follows: 100% manure (100:0); 75% 
manure and 25% molasses (75:25); and 50% manure and 50% mo- 
lasses (50:50). At similar hydraulic retention time (HRT) and vola- 
tile solids (VS) loading rates, fermentors receiving the 50:50, 75.25, 
and 100:0 mixtures produced the highest, middle, and lowest volu- 
metric CH, production rates (m*CH,/m®* fermentor day), respec- 
tively. Kinetic evaluation showed that increased CH, production 
rates of molasses containing substrates were due only to higher ulti- 
mate CH, yields (Bo) of the manure-molasses mixtures, and not due 
to reduced inhibition nor increased microbial growth rate. Bo were 
0.325, 0.335, and 0.360 m* CH4/kg VS fed for the 100:0, 75:25 and 
50:50 mixtures, respectively. The addition of molasses to manure 
also decreased the ammonia to total nitrogen ratio in the effluent. 


49677 Production of organic acid esters from biomass - 
novel processes and concepts. Datta, R. (Exxon Research 
and Engineering Co., Linden, NJ). Biotechnology and Bioen- 
gineering Symposium; No. 11, 521-532(1981). (CONF- 
810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

After low cost, low energy pretreatment, lignocellulose can 
be converted directly to volatile (C2-Cs) organic acids by mixed- 
culture acidogenic fermentation. The principal components of lig- 
nocellulose (pectins, hemicellulose, cellulose, and lignin) are all 
converted to organic acids in high yields. Esterification from dilute 
aqueous solutions using novel techniques based on adsorption, sol- 
vent extraction, or biochemical conversion could be an important 
method for recovering these acids and simultaneously producing 
liquid fuels or chemical feedstocks. Uses of organic acid esters and 
conceptual biomass conversion processes are outlined. The signifi- 
cance of these processes for substantially increasing liquid fuel pro- 
ductivity from biomass feedstocks are discussed. 


49678 Novel approach to the growth of anaerobic micro- 
organisms. Adler, H.I.; Crow, W.D. (Oak Ridge National 
Lab., TN). Biotechnology and Bioengineering Symposium; No. 
11, 533-540(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

Sterile suspensions of membrane fragments derived from Es- 
cherichia coli remove oxygen rapidly and efficiently from many 
bacteriological media. The membranes are stable, nontoxic, and 
active in both solid and liquid media. Oxygen removal by the mem- 
brane fractions is a result of the presence of a cytochrome-based 
electron transport system that transfers hydrogen from suitable 
donors in the bacteriological media to oxygen, producing water as 
an end product. Using membrane-supplemented media, we have 
grown 18 species of anaerobic bacteria. For some of these organ- 
isms, membrane-containing media allow more rapid and luxuriant 
growth than can be achieved in media supplemented with the more 
commonly used but nonspecific reducing agents such as sodium 
thioglycollate. 


49679 Elucidating the transition between submerged cul- 
ture and solid-state bakers’ yeast fermentations. Wei, C.J. 
(Vanderbilt Univ., Nashville, TN); Tanner, R.D.; Wood- 
ward, J. Biotechnology and Bioengineering Symposium; No. 
11, 541-553(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

A semisolid gelatin medium is developed to elucidate, by ki- 
netic analysis, the transition between submerged and solid-state 
yeast fermentations. Using gelatin, rather than the more usual 
starch medium to develop the solid state, permits the cells to be 
separated from the solid medium by use of low temperature melt- 
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ing. Thus, meaningful kinetic data can now be collected. Time tra- 
jectories of cell mass, pH, ethanol, acetaldehyde, glycerol, and in- 
tracellular free lysine concentrations are established for batch fer- 
mentations. 


49680 Enhanced alcohol production through on-line ex- 
traction. Wang, H.Y.; Robinson, F.M.; Lee, S.S. (Univ. of 
Michigan, Ann Arbor). Biotechnology and Bioengineering 
Symposium; No. 11, 555-565(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

The main objective of this research is to overcome the in- 
hibitory effects of desired end products produced by microorgan- 
isms during fermentation. It is demonstrated that online removal of 
toxic end product(s) by selected extractants such as higher alcohols 
and activated carbon can be achieved in the ethanol fermentation. 
Rapid fermentation using a high concentration of yeast cells has 
been proven to be capable of producing 135 g ethanol/L in eight 
hours. Theoretically, repeated rapid fermentation could be achieved 
if the viability of these yeast cells could be maintained at a high 
level through online ethanol extraction. 


49681 Butanol toxicity in the butylic fermentation. Mor- 
eira, A.R.; Ulmer, D.C.; Linden, J.C. (Colorado State 
Univ., Fort Collins). Biotechnology and Bioengineering Sym- 
posium; No. 11, 567-579(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

A fundamental study has been initiated, attempting to eluci- 
date the mechanism for butanol toxicity in the acetone-butanol fer- 
mentation by C. acetobutylicum. The results obtained to date have 
shown that butanol, when added to the fermentation at concentra- 
tions equivalent to those observed in industrial fermentations (0.1 to 
0.15M) causes 50% inhibition of both the cell growth and sugar 
uptake rates. Ethanol was found not to be inhibitory at typical fer- 
mentation levels. Preliminary data indicates that energy in the form 
of ATP is coupled to the transport of sugars across the cell mem- 
brane via ATPase. 


49682 Limiting reactions in biosolar hydrogen and 
oxygen production. Greenbaum, E. (Oak Ridge National 
Lab., TN). Biotechnology and Bioengineering Symposium; No. 
11, 581-591(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

The first measurements of the steady-state turnover times of 
simultaneous photosynthetic hydrogen and oxygen production are 
reported. The system studied is the in vitro system composed of 
isolated spinach chloroplasts, ferredoxin, and hydrogenase (CFH). 
The simultaneous photoproduction of hydrogen and oxygen was 
measured by driving the CFH system into the steady state with re- 
petitive single-turnover flash illumination. The turnover times for 
both the oxygen and hydrogen photoreactions are ca. 3 ms, which 
is about twice as fast as the analogous value for anaerobic photo- 
synthesis in intact green algae. The number of apparent functional 
photosynthetic units for hydrogen and oxygen photoproduction is, 
however, only a few percent of the Emerson and Arnold value. It 
is concluded that this is the limiting aspect in the yields of hydro- 
gen and oxygen photoproduction by the CFH system. 


49683 Hollow-fiber enzyme reactors in cellulose hydroly- 
sis. Klei, H.E.; Sundstrom, D.W.; Coughlin, R.W.; Ziol- 
kowski, K. (Univ. of Connecticut, Storrs). Biotechnology and 
Bioengineering Symposium; No. 11, 593-601(1981). (CONF- 
810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

Immobilized 8-glucosidase from Aspergillus phoenicis has 
been incorporated into the shell side of hollow-fiber ultrafiltration- 
membrane cartridges. These cartridge systems served as enzymatic 
reactors for the hydrolysis of cellobiose and were employed in re- 
action systems for the saccharification of cellulose. In the latter 
case a mixture of cellulose and the cellulase enzymes from Tricho- 
derma reesei was circulated through the internal lumens of the 
hollow fibers. Such systems increase the yield of total sugars pro- 
duced by enzymatic saccharification of cellulose. The hollow-fiber 
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membranes allowed continuous cellulase enzyme processing and 
significantly reduced cellulase requirements. 


49684 Thermal stability of Trichoderma reesei C30 cellu- 
lase and Aspergillus niger B-glucosidase after pH and chemi- 
cal modification. Woodward, J.; Whaley, K.S.; Zachry, 
G.S.; Wohlpart, D.L. (Oak Ridge National Lab., TN). Bio- 
technology and Bioengineering Symposium; No. 11, 619- 
629(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

Treatment of Trichoderma reesei C30 cellulase at pH 10.0 
for 1 h at room temperature increased its pH and thermal stability. 
Chemical modification of the free e-amino groups of cellulase at pH 
10.0 resulted in no further increase in stability. Such chemical 
modification, however, decreased the thermal stability of the cellu- 
lose-cellulase complex. On the contrary, the chemical modification 
of Aspergillus niger B-glucosidase with glutaraldehyde at pH 8.0 
increased the thermal stability of this enzyme. 


49685 Applications of mutant yeast strains with low gly- 
cogen storage capability. Petersen, G.R.; Schubert, W.W.; 
Stokes, B.O. (Jet Propulsion Lab., Pasadena, CA). Biotech- 
nology and Bioengineering Symposium; No. 11, 631-639(1981). 
(CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

Several strains of Hansenula polymorpha were selected for 
possible low glycogen storage characteristics based on a selective Ip 
staining procedure. The levels of storage carbohydrates in the 
mutant strains were found to be 44 to 70% of the levels in the 
parent strain for cultures harvested in stationary phase. Similar dif- 
ferences generally were not found for cells harvested in exponential 
phase. Yeast strains deficient in glycogen storage capability are val- 
uable in increasing the relative protein value of microbial biomass 
and also may provide significant cost savings in substrate utilization 
in fermentative processes. 


49686 Rapid determination of yeast viability. Lee, S.S.; 
Robinson, F.M.; Wang, H.Y. (Univ. of Michigan, Ann 
Arbor). Biotechnology and Bioengineering Symposium; No. 
11, 641-649(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

A modified simple staining method using Methylene blue to 
distinguish between live and dead cells has been developed. Methy- 
lene blue (0.025%, w/v) in full strength Ringer solution with 1% 
glucose (w/v) added is used as the standard staining solution. Satis- 
factory and reproducible results can be obtained through micro- 
scopic examination using this staining method. The ratio of viable 
cells to nonviable cells is constant for at least two days if the 
proper environmental conditions are provided. This method was 
used to demonstrate the effects of various factors that influence 
yeast viability. 


49687 Membrane biotechnology, co-immobilization, and 
aqueous two-phase systems: alternatives in bioconversion of 
cellulose. Hahn-Haegerdal, B.; Andersson, E.; Lopez-Leiva, 
M.; Mattiasson, B. (Univ. of Lund, Sweden). Biotechnology 
and _ Bioengineering Symposium; No. 11, 651-661(1981). 
(CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

Three different techniques having complementary features 
have been applied to the bioconversion of cellulose to ethanol: (1) 
membrane biotechnology involving ultrafiltration and reverse os- 
mosis allows conversion of particulate substrates with soluble bioca- 
talysts, continuous removal of inhibitory products, and low-energy 
upgrading of dilute product streams; (2) co-immobilization of en- 
zymes and microorganisms results in new metabolic combinations, 
allowing microbial conversion of nondigestible substrates, removal 
of inhibitory intermediates, and continuous operation; (3) aqueous 
two-phase systems are biocompatible and allow extractive biocon- 
versions in that soluble biocatalysts and particulate substrates can 
be partitioned to one phase while products can be partitioned and 
upgraded in the other phase. 
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49688 Improved synthesis of surfactant porphyrins. 
Okuno, Y.; Ford, W.E.; Calvin, M. (Univ. of California, 
Berkeley). Synthesis; No. 7, 537-539(Jul 1980). Contract W- 
7405-ENG-48. 

The preparation and purification of surfactant porphyrins de- 
rived from the partial quaternization of meso-tetra(4-pyridyl)-pro- 
phyrin and the partial esterification of meso-tetra(4-carboxypheny])- 
porphyrin are described. These compounds which include Cu, Mn, 
Pd, and Fe as the metallic component show promise for use as dye- 
sensitized electron-transfer reactions for energy conversion as in 
photosynthesis. (BLM) 


49689 Photoelectrochemical production of oxygen based 
on electron transfer quenching of Ru(2,2’-bipyridine)s32i*. Ril- 
lema, D.P.; Dressick, W.J.; Meyer, T.J. (Univ. of North 
Carolina, Chapel Hill). Journal of the Chemical Society, 
Chemical Communications; 247-248(1980). 

A photoelectrochemical cell based on electron transfer 
quenching of the excited state Ru(2,2’bipyridine)s** *, in which visi- 
ble photolysis gives both O2 and an appreciable photocurrent is de- 
scribed. 


49690 (DOE/JPL/955733—5) Development of advanced 
Czochralski growth process to produce low cost 150 kg silicon 
ingots from a single crucible for technology readiness. Fifth 
quarterly progress report, October 1-December 31, 1981. 
(Kayex Corp., Rochester, NY (USA)). [nd]. Contract NAS- 
7-100-955733. 28p. NTIS, PC A03/MF AOl. Order Number 
DE82018726. 

The emphasis for these last months of the contract will in- 
clude continued investigation of (1) throughput rate using a cone- 
shaped radiation/purge shield and (2) crucible-melt interaction with 
the Furnace Gas Analysis System. Availability of crucibles with 
minimum bubble content and/or synthetic quartz will also be inves- 
tigated. Six growth runs used the Kayex-Hamco Automatic 
Grower Logic (AGILE) computer based system for growth from 
larger melts in the Mod CG2000. Also, the implementation of the 
melt pyrometer sensor allowed for dip-temperature monitoring and 
usage by the operator/AGILE system. Use of the AGILE during 
recharge operations was successfully evaluated. The tendency of 
crystals to lose cylindrical shape (spiraling) still continues to be a 
problem. The hygrometer was added to the Furnace Gas Analysis 
System and used on several growth runs. The gas chromatograph, 
including the integrator, was also used for more accurate carbon 
monoxide concentration measurements. Efforts continued for com- 
pleting the automation of the total Gas Analysis System. The 
oxygen analyzer was added in late December, but preliminary tests 
indicate it will not measure properly at the reduced pressure of the 
crystal grower atmosphere. An economic analysis, based on revised 
achievable straight growth rate, is presented. The throughput is 
1.92 kg/hour. When achieved, the program goal of 2.5 kg/hour 
will result in an additional 15.3% reduction in CZ add-on cost. 


49691 (TVA—2901442) Questionnaire survey on potential 
production of agricultural crops for liquid fuel: 201-county 
TVA region. Bulletin Z-128. Soileau, J.M. (National Fertiliz- 
er Development Center, Muscle Shoals, AL (USA)). [nd]. 
30p. NTIS, PC A03/MF A0O1. Order Number DE82901442. 

As one segment of a diversified TVA biomass fuels program, 
an agricultural land inventory is underway to assess the potentials 
for production of liquid fuels from agricultural crops in the Tennes- 
see Valley region. A questionnaire survey was conducted in the 
spring of 1981 in cooperation with the State Agricultural Extension 
Services of the seven Tennessee Valley states. Answers to a 
number of questions on issues such as farmer attitudes and willing- 
ness to make land conversions to biomass fuel crops, present hin- 
drances that farmers might perceive in making these conversions, 
estimates of underutilized open land, soil erosion concerns, and 
farmer willingness to be involved in cooperative farm demonstra- 
tions, were provided by extension service offices from each of the 
201 counties within the TVA watershed and power service area. A 
summary of the results of the questionnaire survey is included. In 
order to intermesh county-accessed data with inherent land charac- 
teristics, results of the questionnaire were grouped into geographi- 
cal subareas of counties which approximate twelve major land re- 
source areas within the TVA region. 
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REFER ALSO TO CITATION(S) 49539, 49551, 49568, 49569, 49580, 49602, 
49612, 49617, 50532 


49692 (CONF-801203—, pp 11.9-11.10) Batteries _re- 
quirements for solar photovoltaic systems. Clark, R.P. 
(Sandia National Labs., Albuquerque, NM). 1980. NTIS, PC 
A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Computer simulation of photovoltaic systems has been used 
to setermine the economic feasibility of system battery storage and 
battery requirements have been defined. The battery requirements 
have been determined for energy storage in grid-connected residen- 
tial photovoltaic systems. 


49693 (CONF-801203—, pp 11.13-11.14) Solar related 
flywheel systems. Jarvinen, P.O. (Massachusetts Inst. of 
Tech., Lexington). 1980. NTIS, PC A99/MF A0O1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

A 40 kWh flywheel energy storage system for use with resi- 
dential photovoltaic installations is briefly described and illustrated. 
Manufacturing cost studies and flywheel energy storage system- 
worth analysis are briefly summarized. Test results for a 1/10 scale 
model are briefly discussed. (LEW) 


49694 (CONF-801203—, pp 1.55-1.61) Solar energy con- 
version utility integration. Cummings, J.E. (Electric Power 
Research Inst., Palo Alto, CA). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

An analysis of the impact of solar central stations on electric 
utility Gperations is described. The analytic approach to power 
plant evaluation and the methodology for determining the impact 
are described. In sum, the value of a solar power plant to a utility is 
determined by capacity displacement credit, energy displacement 
credit, and O and M credits. (MCW) 


49695 (CONF-801203—, pp 5.4-5.5) PV industry: a 
large-company perspective. Barchet, R.J. (Applied Solar 
Energy Corp., City of Industry, CA). 1980. NTIS, PC A99/ 
MF AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The growth of the photovoltaic industry is described briefly, 
and the effects of competitive factors and government funding 
plans on the industry are discussed. Questions important to larger 
companies concerning the photovoltaic market are covered. (LEW) 


49696 (CONF-801203—, pp 5.6) Perceptions and issues. 
Beattie, D.A. (National Aeronautics and Space Administra- 
tion, Washington, DC). 1980. NTIS, PC A99/MF AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Some factors affecting the time when solar cell technology 
will meet cost goals are listed, and questions are posed pertaining to 
their effect on solar cell commercialization and marketing. (LEW) 


49697 (CONF-801203—, pp 5.20-5.21) Assessment of 
distributed photovoltaic electric power systems. Neal, R.W. 
(JBF Scientific Corp., Wilmington, MA). 1980. NTIS, PC 
A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

A study assessing the potential of distributed photovoltaic 
electric power systems and comparing them to central power sta- 
tion configurations is briefly summarized. The economic and utility 
impacts of distributed photovoltaic systems were evaluated by 
using a combination of hourly performance simulation models, util- 
ity production cost models, and economic models based on life- 
cycle analysis. For both utility and customer-owned cases, the anal- 
ysis focused upon determining the potential value of distributed sys- 
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tems to the owner, and the value is compared to estimated system 
cost projections. Distributed photovoltaic systems show potential 
economic viability by 1995 in 21 states, but potential to significantly 
impact the utility industry as a whole by 1995 is limited. (LEW) 


49698 (CONF-801203—, pp 5.22-5.23) Roof integrated 
module design. Kelly, JE. (ARCO Solar, Inc., Chatsworth, 
CA). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

A photovoltaic module integrated into a standard batten- 
and-seam roof is described. Such a system has been installed on a 
model home in Phoenix, AZ. (LEW) 


49699 (CONF-801203—, pp 5.26-5.27) Photovoltaic sys- 
tems development: an overview. Jones, G.J. (Sandia National 
Labs., Albuquerque, NM). 1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

A brief overview of the results of numerous analysis studies 
and field tests is given, showing general trends. Emphasis is on 
grid-connected applications, and central station systems are dis- 
cussed. (LEW) 


49700 (CONF-801203—, pp 5.28-5.29) Stand-alone/in- 
ternational applications for photovoltaic systems. Powell, 
R.V. (Jet Propulsion Lab., Pasadena, CA). 1980. NTIS, PC 
A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Market opportunities are expected to exist for photovoltaic 
power in water-pumping, and village power supplies. The Schu- 
chuli Village Power system in Southwest Arizona, a photovoltaic 
system powering a grain mill and water pump in the village of Tan- 
gaye, Upper Volta, and the Natural Bridges National Monument 
photovoltaic system are briefly described. (LEW) 


49701 (CONF-801203—, pp 5.30-5.31) Residential photo- 
voltaic systems design status. Mehalick, E.M. (General Elec- 
tric Co., Philadelphia, PA). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The key design options and considerations for residential 
photovoltaic systems are summarized. Combined photovoltaic/ther- 
mal systems are considered. Grid connected feedback systems are 
found to be simplest, but are dependent on sellback rates to the util- 
ity. Solar water heating shows potential for combined-collector sys- 
tems, but in areas of high air conditioning loads, the waste heat re- 
covery units show similar energy savings at lower capital costs. Lo- 
cation of the battery storage in a house presents design and safety 
problems. (LEW) 


49702 (CONF-801203—, pp 5.32-5.33) Design of photo- 
voltaic systems for intermediate applications. Burgess, E.L. 
(Sandia National Labs., Albuquerque, NM). 1980. NTIS, PC 
A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The steps in designing a photovoltaic system are described. 
These are: subsystem selection, definition of design options, subsys- 
tem design analysis and optimization, and final system design speci- 
fication and optimization. (LEW) 


49703 (CONF-801203—, pp 5.34-5.35) Photovoltaic sys- 
tems for central power applications. Leonard, S.L. (Aero- 
space Corp., El Segundo, CA). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The extreme size, modularity, advantages, and design trade- 
offs for central photovoltaic power systems are described. (LEW) 


49704 (CONF-801203—, pp 5.36-5.37) Photovoltaic bal- 
ance of system development status. Rosen, D.J. (Bechtel Na- 


tional, Inc., San Francisco, CA). 1980. NTIS, PC A99/MF 
AOl. 
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From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Balance of system costs are defined as all non-collector-relat- 
ed costs. Factors affecting balance of system design and require- 
ments are mentioned. The present status and development trends of 
the major balance of system elements are summarized, including 
support structures and foundations, power conditioning equipment, 
and energy storage. (LEW) 


49705 (CONF-801203—, pp 5.38-5.39) Residential tests 
and applications. Kern, E.C. Jr. (Massachusetts Inst. of 
Tech., Lexington, MA). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Photovoltaic system hardware development involves testing 
a prototype system on an unoccupied structure, then testing a re- 
fined version of the same system in a nearby occupied house. Sev- 
eral systems under test are discussed. (LEW) 


49706 (CONF-801203—, pp 5.40-5.41) Intermediate 
sector photovoltaic system tests and applications. Burgess, 
E.L. (Sandia National Labs., Albuquerque, NM). 1980. 
NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The intermediate sector is defined as grid-connected systems 
other than single-family detached dwellings and utility-owned or - 
controlled substations or central station. The intermediate sector 
Tests and Applications subprogram emphasized, in its initial stages, 
the design and installation of several initial system evaluation ex- 
periments in several of the most promising sites. Information on 
each experiment is summarized. As the systems become operational, 
a two-year operational phase will be initiated to evaluate system 
performance. (LEW) 


49707 (CONF-801203—, pp 5.42-5.43) Central station 
tests and applications. Leonard, S.L.; Siegel, B. (Aerospace 
Corp., El Segundo, CA). 1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Analyses are summarized that conclude that, because of the 
rapid and continuing increase in the price of fuel for oil-steam 
plants, central-station photovoltaic power generation may be a 
viable option for Sunbelt utility systems, especially municipal sys- 
tems, by the mid-to-late 1980's. A strategy for market penetration is 
described. (LEW) 


49708 (CONF-801203—, pp 5.44-5.45) Innovative tests 
and applications of residential photovoltaic systems. Strong, 
S.J. (Solar Design Associates, Inc., Lincoln, MA). 1980. 
NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Two different approaches to residential P.V. systems devel- 
opment are described. One is a prototype residence designed for 
the northeastern US employing a high density roof integrated P.V. 
array, and the other is a custom designed earth-sheltered residence 
featuring a high efficiency roof integrated combined photovoltaic/ 
thermal energy system of advanced design. 


49709 (CONF-801203—, pp 5.46-5.47) Review of stand- 
alone photovoltaic application projects sponsored by US DOE 
and US AID. Bifano, W.J. (NASA, Lewis Research Center, 
Cleveland, OH). 1980. NTIS, PC A99/MF A0O1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Two projects involving the deployment of small-scale, de- 
centralized photovoltaic (PV) power systems for rural or remote 
areas of the world are described. The stand-alone applications pro- 
ject is part of the National PV Program, and attempts to accelerate 
the commercialization of PV through the stimulation of the latent 
worldwide market by means of cost-shared demonstration projects. 
The PV Development and Support Project is managed by Lewis 
Research Center for the US Agency for International Develop- 
ment, and attempts to determine the suitability of PV power sys- 
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tems for development assistance activities in rural areas of develop- 
ing countries. (LEW) 


49710 (CONF-801203—, pp 5.50-5.51) Description of a 
concentrating photovoltaic energy system for Wilcox Memori- 
al Hospital on Kauai. Rafinejad, D. (Acurex Corp., Moun- 
tain View, CA). 1980. NTIS, PC A99/MF A011. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The design and construction of a combined solar photovol- 
taic and thermal energy system are described. The project is one of 
the US DOE's photovoltaic application experiments to demonstrate 
the feasibility of generating electricity and hot water from solar 
energy for commercial applications. (LEW) 


49711 (CONF-801203—, pp 5.52-5.53) Industrial ap- 
proaches to the central and distributed grid-connected photo- 
voltaic markets. Smith, J.L. (Jet Propulsion Lab., Pasadena, 
CA). 1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Differences in approach are examined that are likely to arise 
between firms supplying central station markets and firms supplying 
distributed or dispersed PV markets. In particular, differences in 
PV technology, marketing, philosophy, distribution, service and 
product warranties and standafdization are examined. 


49712 (CONF-801203—, pp 5.54-5.55) Market segmenta- 
tion - the key to success. Maycock, P.D. (Dept. of Energy, 
Washington, DC). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The market is segmented by trying to associate PV system 
attributes other than economics to several specific user needs. The 
purpose will be to challenge our private sector market research 
community to develop the analysis which calls for PV products 
that can sell the oft-discussed intermediate market, that is, the prod- 
uct that can be sold before PV systems are fully economic for grid- 
connected applications. Finally a scenario is developed, for early 
subsidized economic viability and sales for US residences. The pos- 
sibility exists that economic PV residential systems will begin mass 
marketing by 1982 rather than the 1986 planned by DOE. 


49713 (CONF-801203—, pp 5.56-5.57) Federal strategies 
for aggressive photovoltaic market development. Macomber, 
H.L. (Monegon, Ltd., Gaithersburg, MD); Oster, J.R. Jr. 
1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 


49714 (DOE/ET/20279—172) Materials, Processes and 
Testing Laboratory residential technical progress report, 
July-October 1981. Forman, S.E.; Themelis, M.P. (Massa- 
chusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). 
Dec 1981. Contract AC02-76ET20279. 51p. NTIS, PC A04/ 
MF AOl1. Order Number DE82008442. 

Portions of document are illegible. 

Test experience with photovoltaic modules intended for resi- 
dential applications are reported. Performance measurements were 
made for seven prototypes at the Southwest Residential Experiment 
Station (SW RES) in Las Cruces, New Mexico, five prototypes at 
the Northeast Residential Experiment Station (NE RES) in Con- 
cord, Massachusetts, and the Carlisle Initial Systems Evaluation Ex- 
periment (ISEE). The details of these measurements are presented. 
Diagnostic module failure analysis at the GE prototype at the NE 
RES is presented. Examination of batten-seam modules for the SW 
RES and photovoltaic/thermal liquid collectors are also presented. 
Test and visual inspection results for vendor-repaired modules are 
shown. (LEW) 


49715 (DOE/ET/20279—206) Data report for the North- 
east Residential Experiment Station - February 1982. Russell, 
M.C.; Raghuraman, P.; Mahoney, P.C. (Massachusetts Inst. 
of Tech., Lexington (USA). Lincoln Lab.). Jun 1982. Con- 
tract AC02-76ET20279. 19p. NTIS, PC A02/MF AOI1. 
Order Number DE82019336. 
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Portions of document are illegible. 

Physical performance data for the month of February 1982 
obtained from photovoltaic energy systems under test at the North- 
east Residential Experiment Station in Concord, Massachusetts are 
tabulated. Five prototype residential photovoltaic systems are under 
test, each of which consist of a roof-mounted photovoltaic array 
sized to meet at least 50% of the annual electrical demand of an 
energy-conserving house, and an enclosed structure to house the re- 
mainder of the photovoltaic system equipment, test instrumentation, 
and work space. In addition, one full-sized photovoltaic residence, 
the Carlisle House, is also being monitored. A monthly summary 
presents a tabulation summarizing the monthly performance of the 
photovoltaic systems and monitored houses, as well as meteorologi- 
cal data. Then, an hour-by-hour tabulation of information is given 
for an average day of the month, including monitored house and 
prototype systems data. Also included is a table that presents the 
hypothetical energy exchange if each prototype system supplied 
energy to each monitored house. The same data are then presented 
graphically, along with load duration curves which illustrate the 
duration of time for which the load had a specific value. (LEW) 


49716 (DOE/JPL/955698—81/1) Commercial/industrial 
photovoltaic module and array requirement study. Final 
report. Hood, T.; Thompson, J.; Zaremski, D. Jr. (Jet Pro- 
pulsion Lab., Pasadena, CA (USA); Burt, Hill, Kosar, Ritt- 
lemann, and Associates, Butler, PA (USA)). Dec 1981. Con- 
tract NAS-7-100-955698. 345p. NTIS, PC A15/MF AOl1. 
Order Number DE82011517. 

Portions of document are illegible. MN only. 

A study has been conducted to identify design requirements 
for photovoltaic modules and arrays used in commercial and indus- 
trial applications. Building codes and referenced standards were re- 
viewed for their applicability to commercial and industrial photo- 
voltaic array installation. Four general installation types were iden- 
tified: integral (replaces roofing), direct (mounted on top of roof- 
ing), stand-off (mounted away from roofing), and rack (for flat or 
low slope roofs, or ground mounted). Each of the generic mount- 
ing types can be used in vertical wall mounting systems. This im- 
plies eight mounting types exist in the commercial/industrial sector. 
Installation costs were developed for these mounting types as a 
function of panel/module size. Cost drivers were identified. Studies 
were performed to identify optimum module shapes and sizes and 
operating voltage cost drivers. The general conclusion is that there 
are no perceived major obstacles to the use of photovoltaic mod- 
ules in commercial/industrial arrays. However, there is no applica- 
ble building code category for photovoltaic modules and arrays and 
early additional work is needed with standards writing organiza- 
tions to develop commercial module and array requirements. As 
some obstacles could make PV extremely costly, recommendations 
are made to the PV industry which will facilitate a more successful 
product entrance into the building industry. 


49717 (DOE/NASA/0180—4) Market assessment of pho- 
tovoltaic power systems for agricultural applications in Nige- 
ria. Staples, D.; Steingass, H.; Nolfi, J. (National Aeronau- 
tics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Oct 1981. Contract AIO1- 
76ET20485. 114p. (NASA-CR—165511). NTIS, PC A06/ 
MF AOl1. Order Number DE82010106. 

The results of a month-long study in Nigeria conducted in 
February 1981 are detailed. The study was aimed at assessing in the 
1981 to 1986 market potential for stand-alone photovoltaic systems 
in agriculture. Information on technically and economically feasible 
applications, and assessments of business, government and financial 
climate for photovoltaic sales are provided. The study concluded 
that the market for stand-alone photovoltaic power systems will be 
large, the primary reasons being the availability of capital and the 
high premium placed on high reliability, low maintenance power 
systems. A market exists for such agricultural/rural applications as: 
micro-irrigation, veterinary units, grain grinding, dryers, produce 
coolers, ice makers, water/boreholes, and health, education and ex- 
tension services. Other markets with high PV sales potential in- 
clude: remote local government centers, public and private commu- 
nication systems, TV battery chargers, domestic power supply and 
cathodic protection. The potential market for photovoltaics in the 
1981 to 1986 time frame is estimated at about 1.9 to 4.7 MW. The 
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major purchaser in the near-term would be the federal and state 
governments. 


49718 (DOE/NBM—2017678) Terrestrial photovoltaic 
power systems with sunlight concentration. Annual progress 
report, 1980-81. Backus, C.E.; Sanderson, R.W. (Sandia Na- 
tional Labs., Albuquerque, NM (USA); Arizona State Univ., 
Tempe (USA). School of Engineering). May 1982. Contract 
AC04-76DP00789. 102p. NTIS, PC A06/MF AOl. Order 
Number DE82017678. 

Portions of document are illegible. 

Arizona State University’s concentrator cell test facility pro- 
vides a source of concentration cell electrical performance data and 
has served as a proving ground for concentrator cell test tech- 
niques. Test procedures and results obtained at this facility are sum- 
marized. An investigation dealing with both the calibration accura- 
cy of reference cells and the need for matching the spectral re- 
sponse characteristics of the reference cell to the test cell are de- 
scribed. In addition, a technique for predicting short-circuit cur- 
rents of silicon solar cells under any reference irradiance condition 
is outlined, with sample theoretical and experimental data included 
to show the accuracy and repeatability of the technique. An investi- 
gation is presented to evaluate the linearity of several concentrator 
solar cells with irradiance by measuring cell spectral response at 
various levels of irradiance. Results indicate that the assumed lin- 
earity of solar cell short-circuit current is not strictly valid for most 
concentrator cells. The effect of irradiance and base resistivity on 
the temperature coefficients of silicon concentrator solar cells was 
investigated. Some test methods, both developed and under devel- 
opment, are described, including performance tests for concentrator 
cells, actively and passively cooled concentrator modules, off-axis 
electrical performance test, and optical performance tests of refrac- 
tive and reflective concentrators. Complete electrical performance 
data for many of the solar cells tested are plotted as a function of 
concentration and temperature. (LEW) 


49719 (NASA-CR—167393) Solar power satellite antenna 
phase control system hardware simulation, phase 4: Volume 1: 
Executive summary. Final report. Lindsey, W.C.; Kantak, 
A.V.; Chie, C.M. (LinCom Corp., Pasadena, CA (USA)). 
Mar 1981. 22p. NTIS, PC A02/MF AOI. 

The phase control system is described. Potential sources of 


phase error are identified and the performance leading to selectiori’ 


of the allowable phase error for each source is summarized. The 
pilot transmitter, the effects of ionospheric, the master slave return- 
able timing system (MSRTS), the SPS receiver, and the high power 
amplifier for dc to microwave conversion are considered separate- 
ly. Design parameters of the pilot transmitter and spacetenna tran- 
sponder are presented. 


49720 (NASA-CR—167394) Solar power satellite antenna 
phase control system hardware simulation, phase 4. Volume 2: 
analytical simulation of SPS system performance. Final 
report. Lindsey, W.C.; Kantak, A.V.; Chie, C.M. (LinCom 
Corp., Pasadena, CA (USA)). Mar 1981. 93p. NTIS, PC 
A05/MF AOl1. 

The pilot signal parameter optimization and power transpon- 
der analyses are presented. The SPS antenna phase control system 
is modeled and the hardware simulation study described. Ionos- 
pheric and system phase error effects and the effects of high power 
amplifier phase and amplitude jitters are considered. Parameter op- 
timization of the spread spectrum receiver, consisting of the carrier 
tracking loop and the code tracking loop, is described. 


49721 (NASA-CR—167395) Solar power satellite antenna 
phase control system hardware simulation, phase 4. Volume 3: 
SOLARSIM users manual. Final report. Lindsey, W.C.; 
Kantak, A.V.; Chie, C.M. (LinCom Corp., Pasadena, CA 
(USA)). Mar 1981. 41p. NTIS, PC A03/MF AOl1. 
Documentation of the interactive software package designed 
to predict the effect of certain electrical and mechanical imperfec- 
tions on the performance of the SPS system is presented. The capa- 
bilities of the SOLARSIM program to quantify the spacetenna per- 
formance parameter values are described. The SOLARSIM pack- 
age can compute the RMS pointing error, title effects, MPTX code 
tracking loop performance, MPTX carrier tracking loop perform- 
ance, averaged power pattern, and the power transfer efficiency. 
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49722 (SAND—81-7041) Investigation of a family of 
power conditioners integrated into the utility grid. Final 
report. Eckhouse, S.A. (United Technologies Corp., South 
Windsor, CT (USA). Power Systems Div.; Sandia National 
Labs., Albuquerque, NM (USA)). Jan 1982. Contract AC02- 
79ET29355;AC04-76DP00789. 217p. NTIS, PC A10/MF 
A01. Order Number DE82008205. 

Portions of document are illegible. 

Conceptual design of a new family of power conditioners for 
residential and intermediate size solar photovoltaic applications is 
covered. The identification of ac and dc interface requirements, 
review and evaluation of existing power conditioning equipment, 
selection of a baseline design, and investigation of alternative power 
conditioning concepts are discussed. Performance specifications, ef- 
ficiency projections, and cost and reliability estimates for the con- 
ceptual design are given. 


49723 (SAND—81-7042) Investigation of a family of 
power conditioners integrated into utility grid. Category 2. In- 
termediate power conditioner. Steigerwald, R.L.; Turnbull, 
F.G.; Ferraro, A. (Sandia National Labs., Albuquerque, NM 
(USA)). Jan 1982. Contract AC04-76DP00789. 106p. NTIS, 
PC A06/MF AO1. Order Number DE82008486. 

Portions of document are illegible. 

Conceptual design of a new family of power conditioners for 
intermediate-size solar-photovoltaic applications is covered. The 
identification of ac and dc interface requirements, review and eval- 
uation of existing power conditioning equipment, selection of a ba- 
seline design, and investigation of alternative power conditioning 
concepts are discussed. Performance specifications, efficiency pro- 
jections, and cost and reliability estimates for the conceptual design 
are given. 


49724 (SAND—81-7085/7) Intermediate photovoltaic 
system application experiment operational performance 
report. Volume 7 for Lovington Square Shopping Center, 
NM. (Sandia National Labs., Albuquerque, NM (USA); 
Boeing Computer Services Co., Seattle, WA (USA)). Jan 
1982. Contract AC04-76DP00789. 24p. NTIS, PC A02/MF 
A011. Order Number DE82008342. 

Portions of document are illegible. 

Performance data are given for a photovoltaic power supply 
at a New Mexico shopping center for the month of December, 
1981. Data include: monthly and daily electricity production; 
monthly and daily insolation; monthly and daily array efficiency; 
energy production as a function of power level, voltage, cell tem- 
perature, and time of day; power conditioner input, output, and ef- 
ficiency for two individual units and for the overall system; photo- 
voltaic power delivered to the load; system efficiency; capacity 
factor; daily photovoltaic power supplied to the load; daily system 
availability; heating and cooling degree days; monthly and hourly 
ambient temperature; hourly insolation; monthly and hourly wind 
speed; wind direction distribution; hourly cell temperature; number 
of freeze-thaw cycles; data acquisition mode and recording inter- 
vals; and a report of a technical problem with the data acquisition 
system operating program. (LEW) 


49725 (SAND—81-7086/9) Intermediate photovoltaic 
system application experiment operational performance 
report. Volume 9. For Newman Power Station Site, El Paso, 
TX. (Sandia National Labs., Albuquerque, NM (USA); 
Boeing Computer Services Co., Seattle, WA (USA)). Mar 
1982. Contract AC04-76DP00789. 25p. NTIS, PC A02/MF 
AO1. Order Number DE82018344. 

Performanc data are given for a photovoltaic uninterruptible 
DC power supply at a Texas utility for the month of February, 
1982. Data include: daily and monthly array field efficiency; energy 
yield as a function of power level, voltage, cell temperature and 
hour of the day; daily and monthly photovoltaic energy supplied to 
the load and the corresponding dollar value for the month; capacity 
factor; daily system availability; monthly and hourly insolation; 
heating degree days; monthly and hourly wind speed; wind direc- 
tion distribution; number of freeze/thaw cycles; and the data acqui- 
sition mode and recording interval plot. Nine site events are sum- 
marized briefly, mostly hardware/maintenance problems. (LEW) 
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49726 (SAND—8i-7087/1) Intermediat photovoltaiv 
system application experiment operational performance 
report. Volume 1. For Oklahoma Center for Science and Arts, 
Oklahoma City, OK. (Sandia National Labs., Albuquerque, 
NM (USA); Boeing Computer Services Co., Seattle, WA 
(USA)). Apr 1982. Contract AC04-76DP00789. 21p. NTIS, 
PC A02/MF AO1. Order Number DE82018340. 

Portions of document are illegible. 

Performance data are given for a photovoltaic power supply 
at an Oklahoma museum for the month of March, 1982. Data in- 
clude: daily and monthly incident solar energy; daily and monthly 
array efficiency; energy produced as a function of power level, 
voltage, cell temperature, and hour of the day; power conditioner 
input, output, and efficiency; daily and monthly photovoltaic 
energy to the load and the corresponding dollar value for the 
month; system efficiency; daily availability; capacity factor; hourly 
and monthly insolation; hourly and monthly ambient temperature; 
heating load; hourly cell temperature; hourly and monthly wind 
speed; wind direction distribution; number of freeze/thaw cycles; 
and the data acquisition mode and recording interval plot. Difficul- 
ties in start-up are reported, and a catastrophic equipment failure is 
reported to have shut down the system after March 11. (LEW) 


49727 (SAND—81-7088/9) Intermediate photovoltaic 
system application experiment operational performance 
report. Volume 9 for Beverly High School, Beverly, Massa- 
chusetts. (Sandia National Labs., Albuquerque, NM (USA); 
Boeing Computer Services Co., Seattle, WA (USA)). Jul 
1982. Contract AC04-76DP00789. 38p. NTIS, PC A03/MF 
AO1. Order Number DE82019749. 

Presented are the data accumulated during May 1982 at the 
intermediate photovoltaic project at Beverly High School, Beverly, 
Massachusetts. Generated energy and environmental (weather) data 
are presented graphically. Explanations of irregularities not attribut- 
able to weather are provided. Due to computer damage data were 
acquired for only the first 7 days of the month, although the PV 
system continued normal operation. 


49728 (SAND—81-7089/1) Intermediate photovoltaic 
system application experiment operational performance 
report. Volume 1 for CDC Light Manufacturing Bldg., San 
Bernardino, CA. (Sandia National Labs., Albuquerque, NM 
(USA); Boeing Computer Services Co., Seattle, WA 
(USA)). Apr 1982. Contract AC04-76DP00789. 42p. NTIS, 
PC A03/MF AOl1. Order Number DE82015789. 

Performance data are given for a photovoltaic power supply 
at a California manufacturing building for the months of February 
and March 1982. Data include: daily and monthly electrical energy 
produced; daily and monthly incident solar energy; daily and 
monthly array efficiency; plots of energy produced as a function of 
power level, voltage, and hour of day; power conditioner input, 
output, and efficiency; daily and monthly photovoltaic energy to 
load; system efficiency; capacity factor; daily availability; hourly 
and monthly average insolation; hourly and monthly average wind 
speed; monthly heating and cooling degree days; hourly and 
monthly average ambient temperature; hourly average cell tempera- 
ture; monthly wind direction distribution; and data acquisition 
mode and recording interval plot. (LEW) 


49729 (SAND—81-7099/9) Intermediate photovoltaic 
system application experiment: operation performance execu- 
tive summary. Volume 9. Lovington Square Shopping Center, 
Lovington, NM. (Sandia National Labs., Albuquerque, NM 
(USA); Boeing Computer Services Co., Seattle, WA 
(USA)). Apr 1982. Contract AC04-76DP00789. 6p. NTIS, 
PC A02/MF AO1. Order Number DE82015788. 

Portions of document are illegible. 

Performance data are given for a 100 kW peak flat panel 
grid connected photovoltaic power supply at a New Mexico shop- 
ping center for the month of March, 1982. Data include: daily and 
monthly electrical energy produced by the array field, daily and 
monthly incident solar energy in the plane of the collector, array 
efficiency, power conditioner efficiency, photovoltaic system effi- 
ciency, capacity factor, and insolation. Also included is a data ac- 
quisition mode and recording interval plot for the month. (LEW) 
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49730 (SAND—81-7099/10) Intermediate photovoltaic 
system application experiment operational performance. Ex- 
ecutive summary for Lovington Square Shopping Center, Lov- 
ington, New Mexico. (Sandia National Labs., Albuquerque, 
NM (USA); Boeing Computer Services Co., Seattle, WA 
(USA)). Jul 1982. Contract AC04-76DP00789. 12p. NTIS, 
PC A02/MF AO1. Order Number DE82019750. 

Presented are the data accumulated during April 1982 at the 
photovoltaic project site at the Lovington Square Shopping Center, 
Lovington, New Mexico. Generated power and environmental 
(weather) data are presented graphically. Explanations of irregulari- 
ties not attributable to weather are provided. 


49731 (SAND—81-7100/5) Intermediate photovoltaic 
system application experiment operational executive sum- 
mary. Volume 5 for Newman Power Station, El Paso, TX. 
(Sandia National Labs., Albuquerque, NM (USA)). Dec 
1981. Contract AC04-76DP00789. 8p. NTIS, PC A02/MF 
A01. Order Number DE82007657. 

For the month of November, 1981, the performance of a 
photovoltaic power supply at a Texas utility is summarized. The 
photovoltaic power supply is 20 kWp flat panel system for a DC 
uninterruptable power supply load. Data given include: daily and 
monthly electric energy production; daily and monthly solar energy 
incident; and array efficiency. Also included are site event reports 
and a brief narrative section to present information not easily in- 
cluded in the computer-generated modules. (LEW) 


49732 (SAND—81-7100/9) Intermediate photovoltaic 
system application experiment operational executive sum- 
mary. Volume 9. For Newman Power Station, El Paso, TX. 
(Sandia National Labs., Albuquerque, NM (USA); Boeing 
Computer Services Co., Seattle, WA (USA)). Apr 1982. 
Contract AC04-76DP00789. 8p. NTIS, PC A02/MF AO1. 
Order Number DE82018341. 

Performance data are briefly summarized for a 20 kW photo- 
voltaic flat panel power system for an uninterruptable power 
supply DC computer load at a Texas utility for the month of 
March, 1982. Data include the daily and monthly electrical energy 
produced by the array, daily and monthly solar energy incident on 
the array, array efficiency, capacity factor, and monthly average 
plane-of-array insolation. Also included is the data acquisition mode 
and recording interval plot. (LEW) 


49733 (SAND—81-7101/1) Intermediate photovoltaic 
system application experiment operational performance execu- 
tive summary. Volume 1. For Oklahoma Center for Science 
and Arts, Oklahoma City, OK. (Sandia National Labs., Albu- 
querque, NM (USA); Boeing Computer Services Co., Seat- 
tle, WA (USA)). Apr 1982. Contract AC04-76DP00789. 6p. 
NTIS, PC A02/MF AO1. Order Number DE82018342. 

Performance data are briefly summarized for a 135 kW grid 
connected photovoltaic fixed flat plate roof mounted array system 
with reflector augmentation at an Oklahoma museum for the month 
of March, 1982. Data include daily and monthly electrical energy 
produced by the array field, daily and monthly solar energy inci- 
dent on the array plane, average array field efficiency, PV system 
efficiency, capacity factor, monthly average plane-of-array insola- 
tion, and the data acquisition mode and recording interval plot. A 
number of start-up difficulties occurred, and a catastrophic equip- 
ment failure on March 11 caused the system to be shut down. 
(LEW) 


49734 (SAND—81-7102/2) Intermediate photovoltaic- 
system-application experiment: operational performance. Ex- 
ecutive summary. Volume 2 for Beverly High School, Bever- 
ly, MA. (Sandia National Labs., Albuquerque, NM (USA); 
Boeing Computer Services Co., Seattle, WA (USA)). Dec 
1981. Contract AC04-76DP00789. 12p. NTIS, PC A02/MF 
A01. Order Number DE82010704. 

Performance data are presented for a 100 kW grid connected 
solar power supply at a Massachusetts school building for the 
months of September and October, 1981. Data include monthly and 
daily electricity production, monthly and daily incident solar 
energy, monthly array, power conditioner, and system efficiency, 
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capacity factor, and average insolation. Also included is a brief nar- 
rative section to provide information not easily included in the 
computer-generated modules. (LEW) 


49735 (SAND—81-7103/1) Intermediate photovoltaic 
system application experiment operational performance execu- 
tive summary. Volume 1. For CDC Light Manufacturing 
Bldg., San Bernardino, CA. (Sandia National Labs., Albu- 
querque, NM (USA); Boeing Computer Services Co., Seat- 
tle) WA (USA)). Apr 1982. Contract AC04-76DP00789. 
12p. NTIS, PC A02/MF AOl1. Order Number DE82018343. 

Portions of document are illegible. 

Performance data are summarized for a 35 kW grid connect- 
ed photovoltaic power system installed on the roof of a California 
light manufacturing building. Data are the daily and monthly elec- 
trical energy produced by the array field; the daily and monthly 
solar energy incident on the array plane; array, power conditioner, 
and system efficiency; capacity factor; monthly average plane-of- 
array insolation; and the data acquisition mode and recording inter- 
val plot. Low efficiencies and mismatching of modules are report- 
ed. (LEW) 


49736 (SAND—81-7104/4) Intermediate photovoltaic 
system application experiment operational performance execu- 
tive summary. Volume 4 for Mt. Laguna Radar Station, Mt. 
Laguna, CA, (Sandia National Labs., Albuquerque, NM 
(USA)). Dec 1981. Contract AC04-76DP00789. 6p. NTIS, 
PC A02/MF AOl1. Order Number DE82010878. 

For the month of November, 1981, performance data are 
summarized for a 60 kW-peak photovoltaic power supply at a 
California radar station. Data given include: daily and monthly 
electric energy produced; daily and monthly solar energy incident; 
solar array and power conditioner and photovoltaic system effi- 
ciency; insolation; and capacity factor. Also included is a brief 
narrative section to provide information not easily included in the 
computer-generated modules. (LEW) 


49737 (SAND—81-7182) Detailed residential photovol- 
taic-system reference designs. Final report. Mehalick, E.M.; 
Landes, R.; Truncellito, N. (Sandia National Labs., Albu- 
querque, NM (USA); General Electric Co., Philadelphia, 
PA (USA). Energy Systems and Technology Div.). Mar 
1982. Contract AC04-76DP00789. 13lp. NTIS, PC A07/ 
MF AOl1. Order Number DE82015506. 

Six detailed residential photovoltaic system designs are sum- 
marized. They are: (1) a photovoltaic system for an all-electric 
Southwest residence employing a direct mount array, (2) a photo- 
voltaic/thermal side-by-side system for a Northeast residence, (3) a 
photovoltaic system with battery storage for the Southwest em- 
ploying a standoff array, (4) a photovoltaic system for a passive 
house design for the Northeast, (5) a photovoltaic system for a 
Southeast residence employing an integral mount array, and (6) a 
photovoltaic system for a temperate climate with either a standoff 
or an integral mounted array. Besides a summary description of all 
the designs, a discussion is provided of the initial system configura- 
tion review and selection and a summary is provided of several 
design tradeoffs. Design issues and concerns are also discussed. For 
each design, the house description, system description, system oper- 
ation, photovoltaic array, photovoltaic modules, power conversion 
subsystem, photovoltaic interface with the utility and house service, 
array sizing, and design performance are summarized. (LEW) 


49738 (SAND—82-0309) Photovoltaic systems and appli- 
cations. (Sandia National Labs., Albuquerque, NM (USA)). 
Jan 1982. Contract AC04-76DP00789. 342p. (CONF- 
820218—Absts). D. Order Number DE82011150. 

From 3. project integration meeting; Albuquerque, NM, 
USA (9 Feb 1982). 

Portions of document are illegible. MN only. 

Abstracts are given of presentations given at a project 
review meeting held at Albuquerque, NM. The proceedings cover 
the past accomplishments and current activities of the Photovoltaic 
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Systems Research, Balance-of-System Technology Development 
and System Application Experiments Projects at Sandia National 
Laboratories. The status of intermediate system application experi- 
ments and residential system analysis is emphasized. Some discus- 
sion of the future of the Photovoltaic Program in general, and the 
Sandia projects in particular is also presented. 


49739 (SAND—82-1151C) Subsystem engineering and de- 
velopment of grid-connected photovoltaic systems. Burgess, 
E.L.; Post, H.N.; Key, T.S. (Sandia National Labs., Albu- 
querque, NM (USA)). 1982. Contract AC04-76DP00789. 
10p. (CONF-820555—3). NTIS, PC A02/MF AOl1. Order 
Number DE82015261. 

From 4. phootovoltaic solar energy conference; Stresa, Italy 
(10 May 1982). 

The experience gained in fielding residential and intermedi- 
ate sized photovoltaic application experiments is summarized. This 
experience is used to guide the engineering and development of 
array and power conditioning subsystems for grid-connected photo- 
voltaic systems. A major consideration in this development effort is 
cost. Through innovative engineering, using a modular building 
block approach for the array subsystem, it is now possible to con- 
struct array fields, in moderate quantities, for about $52/m? exclud- 
ing the photovoltaic modules. Similarly, results of power condition- 
ing subsystem development indicate a projected eost of about 
$0.25/W/sub p/ for advanced units with conversion efficiencies in 
excess of 90%. 


49740 Photovoltaic system studies and developments. 
Schueler, D.G. (Sandia Nat] Lab, Albuquerque, NM, USA). 
Proceedings, Intersociety Energy Conversion Engineering Con- 
ference; 2: 1832-1834(1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

Major efforts aimed at reducing the cost of photovoltaic col- 
lectors to less than /1 per peak Watt are discussed. These efforts 
range from research on advanced semiconductor materials and 
solar cells to technology development on flat panel silicon collec- 
tors and concentrating photovoltaic collectors. This paper will 
review photovoltaic system and application studies and will empha- 
size features of potential applications and their system designs. On- 
going system study and development activities will also be outlined. 
17 refs. 


49741 Performance criteria and standards development 
for an emerging technology. Nuss, G.R.; Hoffman, A.R. (Sol 
Energy Res Inst, Golden, Colo, USA). Proceedings, Interso- 
ciety Energy Conversion Engineering Conference; 3: 2227- 
2232(1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

An approach applied to photovoltaic (PV) technologies is 
described. Its relationship to consensus standards organizations is 
described and the status of private-sector standards development 
activities is reported. 5 refs. 


49742 Semiconductor converters/inverters for photovol- 
taic power supply. Longrigg, P. (Sol Energy Res Inst, 
Golden, Colo, USA). Proceedings, Intersociety Energy Con- 
version Engineering Conference; 3: 2233-2238(1981). (CONF- 
810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

Interfacing a photovoltaic system with an ac distribution net- 
work, requires a dc to ac converter, sometimes called an inverter. 
Discussed are the two generic inverter types, how they behave at 
the ac interface, what one may expect from them in terms of per- 
formance, and what can be done to improve this performance. 4 
refs. 
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REFER ALSO TO CITATION(S) 49541, 49543, 49546, 49694, 49894, 49914, 
51582 


49743 (CONF-801203—, pp 2.102-2.109) Solar thermal 
energy systems program overview. Braun, G. (Dept. of 
Energy, Washington, DC). 1980. NTIS, PC A99/MF AOl. 
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From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The various central receiver and distributed collector tech- 
nologies are briefly described and major solar thermal projects are 
discussed. Program organization and budget are described. The 
economic feasibility, geographic applicability, and thermal storage 
aspects of solar thermal are addressed. (LEW) 


49744 (CONF-801203—, pp 6.1-6.2) Overview of DOE 
solar thermal technology development. Rannels, J.E. (Dept. 
of Energy, Washington, DC); Meglen, J.L. 1980. NTIS, PC 
A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The growth of federal funding for solar thermal technology 
development from 1971 to 1980 is reviewed. Technologies under 
development by the US DOE include central receiver systems, 
parabolic troughs and hemispherical bowls, and parabolic dishes 
and naturally occurring solar ponds. The program is structured to 
be user oriented with applications including mid- and high-tempera- 
ture industrial process heat, electricity generation, and cogenera- 
tion. (LEW) 


49745 (CONF-801203—, pp 6.3-6.4) Parabolic trough de- 
velopment: lessons learned at Willard and Gila Bend. Dugan, 
V.L. (Sandia National Labs., Albuquerque, NM). 1980. 
NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Two irrigation projects, one at Willard, New Mexico, and 
the other at Gila Bend, Arizona, are briefly described, and lessons 
learned from three years of operating experience relative to collec- 
tors, energy transport, engines, and thermocline storage are out- 
lined. (LEW) 


49746 (CONF-801203—, pp 6.5-6.6) Central receiver 
technology. Wilson, W.G. (Sandia National Labs., Liver- 
more, CA). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The central receiver concept is explained. The heliostat field 
represents the major element of the total plant cost, and two ap- 
proaches for manufacturing low cost heliostats are mentioned. Ex- 
perience with heliostats by the end of 1981 will allow technical 
evaluation. Research with receivers and the use of receiver heat 
transfer fluid for thermal storage is discussed. (LEW) 


49747 (CONF-801203—, pp 6.7-6.8) Parabolic dish tech- 
nology. Truscello, V..; Williams, A.N. (Jet Propulsion Lab., 
Pasadena, CA). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Three markets for parabolic dish systems have been identi- 
fied: (1) small communities, generally grid-connected; (2) remote or 
isolated electric load markets; and (3) industries that require process 
heat or a combination of heat and electricity. A series of engineer- 
ing experiments in each of these market segments is planned to vali- 


date the evolving technology of dish systems in these user environ- 
ments. (LEW) 


49748 (CONF-801203—, pp 6.9-6.10) Crosbyton solar 
power project: the hemispherical bowl concept. Reichert, J.D. 
(Texas Tech Univ., Lubbock). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The hemispherical bow! collector is located in Crosbyton, 
Texas, a site with meteorological conditions representative of the 
Sun Belt. The system, called the Analog Design Verification 
System, is a research tool to gather data to provide the basis for 
scaling up to 200-foot aperture diameter power plant dishes. The 
system has a 65-foot aperture diameter, and is a spherical segment 
of rim angle 60° with a radius of curvature of 37.5 feet. (LEW) 


49749 (CONF-801203—, pp 6.11-6.12) Review of solar 
test facilities. Marshall, B.W. (Sandia National Labs., Albu- 
querque, NM). 1980. NTIS, PC A99/MF AO1. 
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From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Five solar test facilities are described. The White Sands 
Solar Facility and the New Mexico State University facility are 
solar furnaces composed of a fixed concentrator and a tracking he- 
liostat in a double reflecting mode. The Parabolic Dish Test Site 
utilizes a tracking reflector. The Advanced Component Test Facili- 
ty and the Central Receiver Test Facility are of the tower-focus 
type. Approximate specifications for the two tower-focus facilities, 
the furnace at White Sands, and the parabolic dish facility are tabu- 
lated, and their designs are described. (LEW) 


49750 (CONF-801203—, pp 6.13-6.15) 10 MWe solar 
thermal central receiver pilot plant. Reeves, J.N. (Southern 
California Edison Co., Rosemead); Schweinberg, R.N. 1980. 
NTIS, PC A99/MF AOI. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The background of the Barstow Solar Pilot Plant is re- 
viewed, and the design of the plant is described by subsystems. The 
environmental conditions of the site and their relation to the system 
are discussed. The plant cost and the testing plan are briefly men- 
tioned. (LEW) 


49751 (CONF-801203—, pp 6.16-6.17) Repowering/co- 
generation: electricity and industrial process heat using cen- 
tral receivers. Hughey, R.W. (Dept. of Energy, San Francis- 
co, CA). 1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Repowering and cogeneration are defined and explained. 
Twelve proposals for site specific conceptual design studies for 
demonstrations of repowering for electric power and/or process 
heat have been studied, and seven cogeneration conceptual studies 
are listed. The importance of heliostat cost is discussed. (LEW) 


49752 (CONF-801203—, pp 6.18-6.19) Solar Hybrid Full 
System Experiment. Bartlett, D.; Zentner, R. (Boeing Engi- 
neering and Construction Co., Seattle, WA). 1980. NTIS, 
PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

EPRI has initiated the Solar-Hybrid Full System Experiment 
program to provide an operating system for use in evaluating dif- 
ferent operating strategies and techniques, on which subsystem and 
full system operating experience can be obtained, and where utility 
personnel can be introduced to the complete solar-thermal power 
generation process by means of performing full system experiments. 


49753 (CONF-801203—, pp 6.20-6.21) International 
Energy Agency projects in Spain. Baker, A.F. (Sandia Na- 
tional Labs., Livermore, CA). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The Small Solar Power Systems Project consists of a Cen- 
tral Receiver System plant and a Distributed Collector System 
plant with similar 500 kWe output. A simplified flow diagram and 
significant design features of each plant are given. The objectives of 
the project are to demonstrate the plant technologies, gain operat- 
ing experience, and assess further technical and economical devel- 
opments and applications of such plants. The organization of the 
International Energy Agency and of the project are described, and 
the Test and Operations phase is discussed. (LEW) 


49754 (CONF-801203—, pp 6.22-6.23) Solar-powered ir- 
rigation facility demonstration, Coolidge, Arizona. Vindum, 
J.O. (Acurex Solar Corp., Mountain View, CA). 1980. 
NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

A 150 kWe system operating on a farm near Coolidge, Ari- 
zona, which provides electricity to drive irrigation pumps that 
bring water from 380 foot deep wells, is described. The system has 
a field comprising 3040 square feet of concentrating collectors and 
an organic Rankine cycle unit for generating electricity. A 30,000 
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gallon thermal storage tank of heat transfer oil can provide approxi- 
mately 6 hours of power generation. Electricity generated is fed 
into the utility grid, and the irrigation pumps draw power from that 
grid. Improving performance is reported. (LEW) 


49755 (CONF-801203—, pp 6.24-6.25) Solar total energy 
project at Shenandoah, Georgia. Hunke, R.W. (Sandia Labs., 
Albuquerque, NM); Poche, A.J.; Roberts, J.A. 1980. NTIS, 
PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

A cascaded solar total energy system is expected to provide 
35% of the electrical load and 60% of the process steam require- 
ments of a Knitwear plant. The system consists of a diamond- 
shaped array of seven-meter diameter parabolic dish collectors with 
cavity receivers. Steam generated by the collected heat powers the 
generators, and the outlet steam supplies the plant heating and cool- 
ing needs. Thermocline buffer storage is included to cover transient 
conditions. The control system uses a central minicomputer with 
distributed microprocessors. Cooling is achieved by a 500-ton ab- 
sorption air conditioner fired with turbine exhaust. (LEW) 


49756 (CONF-801203—, pp 6.26-6.27) Small Community 
Solar Thermal Power Experiment. Weisiger, J. (Dept. of 
Energy, Albuquerque, NM). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The Small Community Solar Program is designed to meet 
the needs of a diverse small community energy market. Part of the 
program is the placement of engineering experiments, one of which 
is the Small Community Solar Thermal Power Experiment, which 
consists of a parabolic dish concentrator system and an organic 
Rankine engine to generate electricity. (LEW) 


49757 (CONF-801203—, pp 6.37-6.38) Advanced systems 
development. Becker, J.C. (Jet Propulsion Lab., Pasadena, 
CA). 1980. NTIS, PC A99/MF A011. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

A system is described which consists of a tracking parabolic 
dish reflector with a receiver at its focal point coupled to a Stirling 
engine-alternator power conversion unit. This system, called the 
dish-Stirling system, is thought capable of providing electricity at a 
cost of 5 to 6 cents per kilowatt hour by 1990. The program for 
testing the system is described briefly. Alternative concentrator and 
receiver concepts are briefly mentioned. (LEW) 


49758 (CONF-7609217—>) Solar pilot plant. Phase I. Pro- 
ject review No. 6 (CDRL item No. 10). (Honeywell, Inc., 
Minneapolis, MN (USA). Systems and Research Center). 
Sep 1976. Contract AC03-76SF11109. 200p. (F—3419-PR- 
107). D. Order Number DE82004240. 

From 6. project review of the Solar Pilot Plant Program, 
phase I; Minneapolis, MN, USA (21 Sep 1976). 

Portions of this report are illegible. 

Copies of the vugraphs presented document the project 
review meeting. Topics covered include the thermal storage, col- 
lector, steam generator and electrical generation subsystems, system 
engineering, and the progress of the test program. Contract status is 
also tabulated. Computer calculations to predict the performance of 
the condenser under off-design conditions are appended. (LEW) 


49759 (DOE/ET/20264—T1-Vol.1) Institutional applica- 
tions of solar total-energy systems. Draft final report. (Re- 
source Planning Associates, Inc., Washington, DC (USA)). 
Jul 1978. Contract AC04-77ET20264. 79p. NTIS, PC A0S5/ 
MF AOl. Order Number DE82014595. 

Portions of document are illegible. 

Conceptual designs are presented for thermal and photovol- 
taic solar total energy (STE) systems optimized to have the lowest 
possible life-cycle costs. An analysis is made of the market for STE 
systems, synthesizing the results of interviews with institutional- 
sector decision-makers and representatives of utilities, component 
manufacturers, architect/engineers, contractors, and labor unions. 
The operation and outputs of the market model developed to esti- 
mate potential STE system sales and resultant energy savings are 
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presented. Outlined are the preliminary guidelines for selecting sites 
and conducting the planned federal demonstration program. (LEW) 


49760 (DOE/ET/20264—T1-Vol.2) Institutional applica- 
tions of solar total-energy systems. Draft final report. Volume 
2. Appendixes. (Resource Planning Associates, Inc., Wash- 
ington, DC (USA)). Jul 1978. Contract AC04-77ET20264. 
153p. NTIS, PC A0O8/MF AOl. Order Number 
DE82014594. 

Portions of document are illegible. 

The appendices present the analytical basis for the analysis 
of solar total energy (STE) systems. A regional-climate model and 
a building-load requirements model are developed, along with fuel- 
price scenarios. Life-cycle costs are compared for conventional-util- 
ity, total energy, and STE systems. Thermal STE system design 
trade-offs are performed and thermal STE system performance is 
determined. The sensitivity of STE competitiveness to fuel prices is 
examined. The selection of the photovoltaic array is briefly dis- 
cussed. The institutional-sector decision processes are analyzed. Hy- 
pothetical regional back-up rates and electrical-energy costs are cal- 
culated. The algorithms and equations used in operating the market 
model are given, and a general methodology is developed for pro- 
jecting the size of the market for STE systems and applied to each 
of 8 institutional subsectors. (LEW) 


49761 (DOE/ET/20417—T6) 10-MWe pilot-plant-receiv- 
er panel test requirements document solar thermal test facili- 
ty. (McDonnell Douglas Astronautics Co., Huntington 
Beach, CA (USA)). 25 Aug 1978. Contract AC03- 
76ET20417. 221p. NTIS, PC A10/MF AO1. Order Number 
DE82007188. 

Testing plans for a full-scale test receiver panel and support- 
ing hardware which essentially duplicate both physically and func- 
tionally, the design planned for the Barstow Solar Pilot Plant are 
presented. Testing is to include operation during normal start and 
shutdown, intermittent cloud conditions, and emergencies to deter- 
mine the panel's transient and steady state operating characteristics 
and performance under conditions equal to or exceeding those ex- 
pected in the pilot plant. The effects of variations of input and 
output conditions on receiver operation are also to be investigated. 
Test hardware are described, including the pilot plant receiver, the 
test receiver assembly, receiver panel, flow control, electrical con- 
trol and instrumentation, and structural assembly. Requirements for 
the Solar Thermal Test Facility for the tests are given. The safety 
of the system is briefly discussed, and procedures are described for 
assembly, installation, checkout, normal and abnormal operations, 
maintenance, removal and disposition. Also briefly discussed are 
quality assurance, contract responsibilities, and test documentation. 
(LEW) 


49762 (DOE/ET/21007—T7) Hazard-identification 
matrix for 10-MW/sub e/ solar-thermal central-receiver pilot 
plant: preliminary hazard-analysis input. Wander, H.R. 
(Martin Marietta Aerospace Corp., Denver, CO (USA)). 22 
Nov 1978. Contract AC03-79ET21007. 17p. NTIS, PC 
A02/MF AO1. Order Number DE82008540. 

The hazard matrix is our gross identifier of potential solar 
collector subsystem hazards. The matrix will be used as a hazard 
reference in the accomplishment of the preliminary design hazard 
analysis, and to assist system design engineers in the evaluation of 
the specific subsystem design. 


49763 (DOE/NBM—2018120) Collector-qualification 
tests for the IEA 500-kWe distributed-collector system. 
(Sandia National Labs., Albuquerque, NM (USA); Deutsche 
Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt 
e.V., Stuttgart (Germany, F.R.)). Apr 1980. Contract AC04- 
76DP00789. 75p. NTIS, PC A04/MF A0Ol1. Order Number 
DE82018120. 

Portions of document are illegible. 

A comprehensive test program was performed on two kinds 
of collector systems for the distributed collector system. The tests 
examined such items as function, performance, and design maturity 
of the collector systems as well as for their components. Both col- 
lector types proved to be qualified for small solar power system 
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(SSPS) application. Initial adhesive problems with the thin-glass re- 
flectors could be solved by the manufacturers, and the expected in- 
crease of their efficiency could be proved. (LEW) 


49764 (DOE/NBM—2018121) Analysis of special hy- 
draulical effects in the SHTS piping system. (Sandia National 
Labs., Livermore, CA (USA); Societe Belge pour 
I'Industrie Nucleaire, Brussels). 1 Aug 1980. Contract 
AC04-76DP00789. 40p. NTIS, PC A03/MF AOl. Order 
Number DE82018121. 

Portions of document are illegible. 

An investigation is presented of the fluid dynamical effects 
in the piping system of the sodium heat transfer system. This con- 
cerns pump power failure, valve closure/opening, receiver rupture, 
dry running of the receiver, and preliminary evaluations of pump 
speed and gate opening. (LEW) 


49765 (DOE/NBM—2018122) Redesign of the CRS-Al- 
meria receiver aperture and comparison of INTERATOM 
and MMC reference heliostat-field performance calculations. 
Final report. (Sandia National Labs., Livermore, CA (USA); 
Internationale Atomreaktorbau G.m.b.H. (INTERATOM), 
Bergisch Gladbach (Germany, F.R.)). 7 Nov 1980. Contract 
AC04-76DP00789. 35p. NTIS (US Sales Only). Order 
Number DE82018122. 

Portions of document are illegible. 

The modifications of the central receiver system (CRS) re- 
ceiver aperture are described and the relevant results confirming 
the final aperture design are presented. The calculations performed 
independently by INTERATOM (IA) and MARTIN-MARIETTA 
CORPORATION (MMC) are compared and the discrepancies are 
discussed. 


49766 (DOE/NBM—2018124) DCS _ instrumentation 
review. Buegman, R.; Herin, S.; van Steenberghe, T. (Sandia 
National Labs., Livermore, CA (USA); Societe Belge pour 
I'Industrie Nucleaire, Brussels). 1981. Contract AC04- 
76DP00789. 3lp. NTIS, PC A03/MF AO1. Order Number 
DE82018124. 

Portions of document are illegible. 

A number of specific problems relevant to the distributed 
collector system instrumentation as it is foreseen are surveyed with 
the aim of determining the adequacy of the instrumentation to de- 
termine the technical performance of the plant. The choice of rele- 
vant operational characteristics is analyzed and the given instru- 
mentation is assessed for efficiency measurements and calculations. 
The efficiency accuracy before and after calibration is given as well 
as proposed calibration procedures. Critical parts for thermal losses 
and proposed measuring methods and measuring points are identi- 
fied. Finally, the transients during normal operation conditions are 
considered. (LEW) 


49767 (DOE/NBM—2018125) CRS _ instrumentation 
review. Buegmann, R.; Herin, S.; van Steenberghe, T. 
(Sandia National Labs., Livermore, CA (USA); Societe 
Belge pour l|’Industrie Nucleaire, Brussels). 1981. Contract 
AC04-76DP00789. 37p. NTIS, PC A03/MF AOl. Order 
Number DE82018125. 

Portions of document are illegible. 

A number of specific problems relevant to the central re- 
ceiver system instrumentation as it is foreseen are surveyed with 
the aim of determining if the foreseen instrumentation is adequate 
to determine the technical performance of the plant. The choice of 
relevant operational characteristics is analyzed, and the given in- 
strumentation for the efficiency calculations are assessed. The effi- 
ciency accuracy before and after calibration of the given instrumen- 
tation is estimated and the proposed calibration procedure is given. 
Critical parts, proposed measuring methods and measuring points 
are identified for thermal losses. Finally, the transients during 
normal operation conditions are considered. (LEW) 


ERA VOL. 7, NO. 19 / 6214 


49768 (DOE/NBM—2018126) Device for the measure- 
ment of heat-flux distributions (HFD) near the receiver aper- 
ture plane of the Almeria CRS solar power station: design and 
construction phase. Becker, M.; Baete, J.; Diessner, F. 
(Sandia National Labs., Livermore, CA (USA); Deutsche 
Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt 
e.V., Stuttgart (Germany, F.R.)). 1981. Contract AC04- 
76DPO00789. 40p. NTIS, PC A03/MF AO1. Order Number 
DE82018126. 

Portions of document are illegible. 

Serious interface considerations between heliostat field and 
receiver required the control of heat flux entering the receiver ap- 
erture. For this reason, a mechanism for an appropriate measure- 
ment device was developed which is somewhat similar to the corre- 
sponding unit used at CRTF, Albuquerque. Described are the inter- 
faces, the specifications, the mechanical and electrical design of the 
measurement device, its general set up, and the data acquisition 
system. 


49769 (DOE/NBM—2018127) Determination of the 
spectral reflectivity and the bidirectional reflectance charac- 
teristics of some white surfaces. Goerler, G.P. (Sandia Na- 
tional Labs., Livermore, CA (USA); Deutsche Forschungs- 
und Versuchsanstalt fuer Luft- und Raumfahrt e.V., Stutt- 
gart (Germany, F.R.)). 1981. Contract AC04-76DP00789. 
43p. NTIS, PC A03/MF AOl1. Order Number DE82018127. 

Portions of document are illegible. 

Each of the heliostats forming the mirror field of a solar 
thermal power plant with central tower will generate an image of 
the sun on the entrance of the central radiation receiver. The quan- 
titative determination of the integral power within this image and 
its distribution is necessary to check the performance of the mirror 
array as well as the efficiency of the receiver and the subsequent 
thermodynamic process. At the solar power plant built by the IEA 
near Almeria (Spain), a part of this problem is to be solved by 
viewing the brightness of white surface elements on a movable tra- 
verse scanning the image in the entrance area of the receiver 
cavity. Measurements of the spectral reflectivity and of the spatial 
distribution of reflected intensity at various angles of incidence 
were carried out on a sample of this coating. The results are com- 
pared with the properties of some other white surfaces. Additional- 
ly, the effect of varying temperature of the sample on the spectral 
reflectivity and its angular distribution was studied as well as the 
dependence of angular distribution on the wavelength. 


49770 (DOE/NBM—2018128) SSPS workshop on func- 
tional and performance characteristics of solar-thermal pilot 
plants. Part 1. Results of the DCS-plant session. Kalt, A. 
(Sandia National Labs., Livermore, CA (USA); Deutsche 
Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt 
e.V., Stuttgart (Germany, F.R.)). 1982. Contract AC04- 
76DP00789. 99p. NTIS, PC A05/MF A0O1. Order Number 
DE82018128. 

After a brief description of the workshop and its objectives, 
10 solar thermal power plants are described briefly. For each plant 
is given project data, plant environmental conditions, collector/he- 
liostat field description and data, energy storage system description 
and data, steam generator/power conversion system description 
and data, auxiliary systems and special devices/operation and main- 
tenance, efficiency data, and plant performance. (LEW) 


49771 (DOE/NBM—2018132) Heliostat field and data- 
acquisition subsystem for CRS. SSPS technical report No. 1/ 
79, (Sandia National Labs., Livermore, CA (USA); Martin 
Marietta Corp., Denver, CO (USA)). Dec 1979. Contract 
AC04-76DP00789. 188p. NTIS, PC A09/MF AOl1. Order 
Number DE82018132. 

Portions of document are illegible. 

A compilation is presented of the work accomplished for the 
Small Solar Power Systems/Central Receiver System (SSPS/CRS). 
The effort performed was to: develop requirements for the Helio- 
stat Field Subsystem (HFS) and Data Acquisition Subsystem 
(DAS); establish interfaces between the HFS, DAS, and other sub- 
systems of the SSPS/CRS; perform heat flux analysis between the 
HFS and the receiver of the Sodium Heat Transfer Subsystem; de- 
termine HFS field-cable layout requirements; determine HFS and 
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DAS power requirements; determine Sun-Presence Sensor (SPS) 
requirements and usage; prepare bid packages (Statements-of-Work 
and Specification) for solicitation of tenders and send them to quali- 
fied suppliers; and resolve the operating strategy for the DAS. For 
each task is given the Statement-of-Work text, discussion of work 
performed, and data developed for the task. (LEW) 


49772 (DOE/NBM—2018154) CRS heliostat field, inter- 
face control, and data-acquisition system. SSPS_ technical 
report No. 2/79. (Sandia National Labs., Livermore, CA 
(USA); McDonnell Douglas Astronautics Co., Huntington 
Beach, CA (USA)). Dec 1979. Contract AC04-76DP00789. 
147p. D. Order Number DE82018154. 

Portions of document are illegible. 

Results are provided of a study for Small Solar Power Sys- 
tems development. The definition of the approach to acquisition 
and installation of the heliostat field and interface control and data 
acquisition system (IC/DAS) subsystems for the Central Receiver 
System (CRS) is covered. Program definition and management is 
discussed. Extensive heliostat field definition analysis was per- 
formed. Curved mirror panels have been fabricated and testing was 
performed, including panel curvature verification and panel per- 
formance. A complete review and modification to the specifications 
has been performed. Power compatibility, safety, and modifications 
for plant specific requirements have been identified for the hard- 
ware and software. Modifications to structural design to accommo- 
date European material gages and manufacturing practices have 
been defined and supplied to bidders. Field cabling layouts and 
gages have been defined. Site facility requirements have been pro- 
vided. A detailed specification for the interface control and data ac- 
quisition subsystem has been prepared. Trade-off studies were per- 
formed on configuration versus cost, versus US or European 
sources. (LEW) 


49773 (DOE/SF/11436—-T1) System requirements speci- 
fication for a Solar Central Receiver System integrated with a 
cogeneration facility. (Gibbs and Hill, Inc.. New York 
(USA)). 24 Feb 1981. Contract AC03-81SF11436. 258p. 
NTIS, PC Al2/MF AO1. Order Number DE82008227. 

Portions of document are illegible. 

The characteristics, design and environmental requirements, 
and economic data are defined for a Solar Central Receiver System 
Integrated with a Cogeneration Facility for Copper Smelting. The 
added solar capacity will supply process heat to an existing copper 
smelting flash furnace of Finnish design as well as providing for the 
cogeneration of electricity by an added gas turbine system. Heat 
storage to accommodate periods of low solar insolation is accom- 
plished by the innovative utilization of copper slag in a thermal 
energy storage system. The proposed modifications and existing site 
conditions and facilities are described. Applicable standards and 
codes, publications, reference documentation, and regulatory infor- 
mation are listed. Design and performance requirements to be met 
by this solar cogeneration facility are outlined, and the environmen- 
tal criteria applicable to the plant are addressed. The solar cogener- 
ation facility's characteristics and performance data are specified, 
along with the plant cost and economic data. Simulation models are 
also described. 


49774 (MCR—80-1377) Software/firmware design speci- 
fication for 10-MWe solar-thermal central-receiver pilot 
plant. Ladewig, T.D. (Martin Marietta Corp., Denver, CO 
(USA)). Mar 1981. Contract AC03-80SF10539. 928p. D. 
Order Number DE82007235. 

Portions of document are illegible. MN only. 

The software and firmware employed for the operation of 
the Barstow Solar Pilot Plant are completely described. The sys- 
tems allow operator control of up to 2048 heliostats, and include 
the capability of operator-commanded control, graphic displays, 
status displays, alarm generation, system redundancy, and interfaces 
to the Operational Control System, the Data Acquisition System, 
and the Beam Characterization System. The requirements are de- 
composed into eleven software modules for execution in the Helio- 
stat Array Controller computer, one firmware module for execution 
in the Heliostat Field Controller microprocessor, and one firmware 
module for execution in the Heliostat Controller microprocessor. 
The design of the modules to satisfy requirements, the interfaces be- 
tween the computers, the software system structure, and the com- 
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puters in which the software and firmware will execute are de- 
tailed. The testing sequence for validation of the software/firmware 
is described. (LEW) 


49775 (SAND—81-8190) Chemical energy transport for 
distributed solar thermal electric conversion. Final report. 
Smith, R.D. (Sandia National Labs., Albuquerque, NM 
(USA); Rocket Research Co., Redmond, WA (USA)). Feb 
1982. Contract AC04-76DP00789. 63p. NTIS, PC A04/MF 
A01. Order Number DE82012512. 

Portions of document are illegible. 

The suitability was examined of using reversible chemical re- 
actions to transport energy, via an articulated pipe network, from 
distributed parabolic dish solar concentrators to a central power 
generation plant. Of the 85 chemical reactions initially screened, the 
reversible oxidation of sulfur dioxide (SO2/SOs3), and the CO, re- 
forming of methane were identified as most promising for distribut- 
ed solar applications. A preliminary process design of a chemical 
energy transport subsystem based on the SO2/SOs; reaction pro- 
duced a first-law, transport efficiency estimate of 77%. Second law 
considerations reduced this to 62%. The SO2/SOs energy transport 
subsystem capital cost was estimated to be between $160 and $200 
per square meter of collector area, which corresponds to $400 to 
490 per K.'W/sub thermal/ delivered directly to the power cycle. 


49776 (SAND—82-0263C) High temperature materials 
experience at the Central Receiver Test Facility. Holmes, 
J.T. (Sandia National Labs., Albuquerque, NM (USA)). 
1982. Contract AC04-76DP00789. 14p. (CONF-820126—1). 
NTIS, PC A02/MF A0O1. Order Number DE82010356. 

From High temperature materials workshop; Cocoa Beach, 
FL, USA (21 Jan 1982). 

During four years of operation at the Central Receiver Test 
Facility (CRTF) ceramics have performed well in cyclic solar flux 
densities of less than 30 W/cm?. Above 100 W/cm%, serious limita- 
tions exist. Important application considerations include: the geome- 
try, cyclic and long time exposures, flux density gradients, thermal 
shock, weathering, and soiling. 


49777 (SAND—82-8182) Final report on low-cycle fa- 
tigue and creep-fatigue testing of salt-filled alloy 800 speci- 
mens. Kaae, J.L. (Sandia National Labs., Livermore, CA 
(USA); General Atomic Co., San Diego, CA (USA)). May 
1982. Contract AC04-76DP00789. 27p. NTIS, PC A03/MF 
A01. Order Number DE82015730. 

Uniaxial low-cycle fatigue and creep-fatigue tests have been 
carried out on hollow alloy 800 specimens that were either filled 
with air or with a molten mixture of sodium nitrate, potassium ni- 
trate and an oxidizer. Low-cycle fatigue tests were carried out at 
1200°F and 650°F by cycling the strain continuously between equal 
mangitude of tensile and compressive values at a rate of 4 x 
10-%sec™! until failure. The creep-fatigue tests were carried out at 
1200°F. The loading cycle differed from that of low-cycle fatigue 
testing only in the imposition of a hold at the peak compressive 
strain in each cycle. Cracks always initiated on the inner surface of 
the hollow specimen, and therefore, corrosive effects on crack 
propagation and initiation were controlled by the environment 
within the specimen cavity. In common with tests carried out earli- 
er on steam-filled alloy 800 specimens, at 1200°F in the presence of 
molten salt the heat of alloy 800 with the lower carbon content had 
a higher fatigue strength than the heat with the higher carbon con- 
tent even though different heats were used in the two testing pro- 
grams. The fatigue strength of the two heats of material in the pres- 
ence of molten salt at 650°F were about the same. Tests with air- 
filled specimens indicated that the presence of the molten salt de- 
graded the fatigue life at 1200°F but did not affect the creep fatigue 
life, while the presence of steam enhanced both the fatigue life and 
the creep-fatigue life. 


49778 (SERI/CP—251-1419) Review of polymer require- 
ments for solar-thermal energy systems conference proceed- 
ings. (Solar Energy Research Inst., Golden, CO (USA)). 
1981. Contract AC02-77CH00178. 645p. (CONF-8108120— 
). NTIS, PC A99/MF A0O1. Order Number DE82008077. 
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From Review of polymer requirements for solar thermal 
energy systems conference; Alexandria, VA, USA (24 Aug 1981). 

Portions of document are illegible. f 

Abstracts, summaries, and viewgraphs for 20 presentations 
are included in the proceedings. Topics covered include: industrial 
activity in line focus systems; lessons learned from the photovoltaic 
program; solar thermal value-based costs; a cost-performance study 
of concentrator/mirror panels; heliostat development status; point 
focus concentrator development status; SERI advanced concentra- 
tor development status; heliostat environmental protective enclo- 
sures; requirements for polymer protective coatings; needs and op- 
portunities for adhesives in solar applications; structural polymer 
processing; optical properties requirements for polymer materials in 
solar thermal applications; a brief overview of solar thermal sup- 
ported polymer projects; uv protective coatings for heliostats and 
the platic dome; JPL/RAD polymer materials program; reactivity 
of polymers with mirror materials; SERI polymer R and D pro- 
gram; and forecast of polymer economics, raw materials and avail- 
ability. (LEW) 


49779 (SERI/TR—252-1401) Sizing of direct-contact pre- 
heater-boilers for solar-pond power plants. Wright, J.D. 
(Solar Energy Research Inst., Golden, CO (USA)). May 
1982. Contract AC02-77CH00178. 65p. NTIS, PC A04/MF 
A01. Order Number DE82019516. 

The methods available for sizing a direct-contact preheater/ 
boiler for an organic (pentane) Rankine cycle coupled to a solar 
pond are critically reviewed. The overall operation of the pond, 
power cycle, and heat exchanger is described. Methods are de- 
scribed for determining the cross-sectional areas of the liquid/liquid 
and vaporization zones, and heat transfer in each zone is discussed. 
Heat exchanger designs are described, including packed towers and 
spray towers, and estimated costs are compared. Areas requiring 
further research are defined and include confident sizing of heat ex- 
changers. Methods exist for predicting the cross-sectional area and 
height of the liquid/liquid preheat section, but agreement between 
the methods is found to be poor. Correlations for the boiling sec- 
tion are found to be inadequate for use in designing a plant. Direct 
contact is found to offer greatly reduced cost. (LEW) 


49780 Solar thermal technology-outlook for the 80s. 
Leibowitz, L.; Hanseth, E. (JP, Pasadena, Calif, USA). Me- 
chanical Engineering; 104: No. 1, 30-35(Jan 1982). 

The development and application of advanced technology 
for improved solar thermal energy subsystems and components is 
being sponsored by the Department of Energy. This effort is aimed 
at systems that can achieve significant energy cost reductions com- 
pared with current technology. Increased efficiency has the poten- 
tial for significantly lowering energy costs through reductions in 
the number of concentrators that must be purchased and their 
maintenance and operations. A net cost reduction will result, pro- 
vided that higher efficiencies only impose modest cost increases on 
related subsystems and components. Generally, higher energy con- 
version efficiencies are achieved at higher temperatures and require 
the development of higher-temperature receivers, improved en- 
gines, and concentrators with high-quality surfaces. Development 
of higher-efficiency engines, receivers, concentrators, and other 
subsystems is being pursued by the DOE Research and Advanced 
Development (RandAD) program. The RandAD program is also 
developing potentially lower-cost, longer-life materials and expand- 
ing the application of solar thermal energy to new markets such as 
fuel and chemical production. It is shown that the Stirling cycle 
offers the greatest promise for improved efficiency for temperatures 
between 550 and 950/degree/C. The Brayton cycle also shows 
promise for high efficiency, but primarily at operating temperatures 
greater than 950/degree/C. 6 refs. 


49781 Assessment of generic solar thermal systems for 
large power applications. Apley, W.J.; Bird, S.P. (Battelle, 
Pac Northwest Lab, Richland, Wash, USA). American Soci- 
ety of Mechanical Engineers, [Paper]; No. 81-WA/Sol-25, 
vp(1981). 

A comparative analysis of generic solar thermal conversion 
configurations was performed to evaluate and rank the principal 
concepts under consideration in the DOE Solar Thermal Power 
Program. Year-long performance simulations were conducted for 
the 50- to 200-MWe systems using Barstow, California meteorologi- 
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cal and insolation data. Multiattributable utility methodology was 
used to rank the eleven concepts. 12 refs. 


49782 Comparison of electrochemical and thermal storage 
for hybrid parabolic dish solar power plants. Steele, H.L.; 
Wen, L. (JPL, Pasadena, Calif, USA). American Society of 
Mechanical Engineers, [Paper); No. 81-WA/Sol-27, vp(1981). 

The cost of storage systems which can compete with the use 
of fuel in hybrid parabolic dish solar power plants is identified for 
one set of specific assumptions. The hybrid plants burn fuel to in- 
crease the hours of usage each day. The cost and performance 
characteristics of concentrators, receivers and power conversion 
units are based on estimates by the contractors developing this 
hardware under the direction of the Department of Energy and the 
Jet Propulsion Laboratory (JPL). Thermal storage systems are not 
yet designed and only the cost goal which would make them com- 
petitive is known. 12 refs. 


49783 Preliminary evaluation of the volumetric air heat- 
ing receiver. Drost, M.K.; Eyler, L.L. (Battelle, Pac North- 
west Lab, Richland, Wash, USA). American Society of Me- 
chanical Engineers, [Paper]; No. 81-WA/Sol-26, vp(1981). 

This paper reports the results of an preliminary evaluation of 
the Volumetric Air Heating Receiver (VAHR). The VAHR is an 
innovative air heating receiver design for application with point 
focus central receiver power generation systems or industrial proc- 
ess heat systems. The VAHR concept consists of an array of fin- 
shaped pins arranged in concentric cylindrical rows around an inlet 
manifold. 3 refs. 


49784 Effect of concentrator field layout on the EE-1 
small community solar power system. Pons, R.L.; Irwin, R.E. 
(Ford Aerosp and Commun Corp, Newport Beach, Calif, 
USA). Proceedings, Intersociety Energy Conversion Engineer- 
ing Conference; 2: 1759-1763(1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

This paper presents an evaluation of the effect of concentra- 
tor field layout on the technical/economic performance of a point- 
focusing distributed receiver (PFDR) solar thermal power plant 
rated at 1 MW/sub e/. The plant design is based on the EE-1 pro- 


totype currently under development by FACC for JPL/DOE. 6 
refs. 


49785 (DOE/ET/20524—T6) Conceptual design and 
analysis of a 100-MWe line focus solar central power plant. 
Test plan. Semmens, M.G.; Fong, A.; Collaros, G.J.; 
Dascher, R.E.; Grassberger, R.E.; Griego, D.B.; Suteber, 
T.F. (BDM Corp., Albuquerque, NM (USA)). [nd]. Con- 
tract AC03-78ET20524. 28p. NTIS, PC A03/MF AOl. 
Order Number DE82007174. 

Plans for a test program are presented whose objectives are: 
to verify the overall efficiency of a linear parabolic trough solar 
collector with varied receiver tube subsystem configurations; to 
compare surface temperatures, and efficiency values to derived 
values from an analytical model; and to identify the optimal receivr 
tube and annulus combination as determined by economical, opti- 
cal, and thermal efficiency. The test facility to be used is described 
with the aid ofnumerous photographs. The range in conditions 
under which testing is to be done is briefly described. The instru- 
mentation and measurement plans for the tests are described, and 
include thermal, flow, and meteorological data. Th data acquisition 
and processing system is outlined. Means are discussed for calculat- 
ing efficiency and thermal loss, and requirements for statistical data 
are given. The test schedule is diagrammed and discussed. (LEW) 
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49786 (ANL/OTEC-BCM—024) OTEC biofouling, cor- 
rosion, and materials program. Progress report, March 1978- 
March 1981, Draley, J.E. (Argonne National Lab., IL 
(USA)). Sep 1981. Contract W-31-109-ENG-38. 83p. NTIS, 
PC A05/MF AO1. Order Number DE82008092. 

Portions of this are illegible. 

Argonne National Laboratory has been responsible for the 
technical management of the OTEC Biofouling, Corrosion, and 
Materials Program since March 1978. By March of 1981, sensitive 
field-usable heat-transfer monitors had been developed, extensive 
open ocean testing had been done, a considerable understanding of 
the microbiofouling problem had been developed, and commercial 
methods of removal had been shown to be effective. As a material 
of construction for heat exchangers, titanium showed excellent cor- 
rosion resistance. New grades of stainless steel also showed excel- 
lent corrosion resistance, while the most common grades suffered 
from pitting and/or crevice corrosion. The best aluminum alloys 
and Alclads showed no pitting and moderate declining corrosion 
rates under optimum conditions in warm seawater, but were subject 
to accelerated attack from stagnant water, crevices, abrasive treat- 
ment, and ammoniated water; in cold seawater, limited data showed 
very good behavior. Copper-nickel alloys were similar to aluminum 
alloys in corrosion rate and were subject to accelerated attack from 
the same factors; ammonia had a particularly severe effect on these 
alloys. 


49787 (ANL/OTEC-BCM—025) Effects of brush clean- 
ing upon microfouling in an OTEC simulation system. Final 
report. White, D.C. (Argonne National Lab., IL (USA); 
Florida State Univ., Tallahassee (USA). Dept. of Biological 
Science). Aug 1981. Contract W-31-109-ENG-38. 129p. 
NTIS, PC A07/MF A0O1. Order Number DE82008091. 

Portions of document are illegible. 

Biochemical methods to assess the biomass, physiological 
status and community structure of the microfouling community on 
titanium and aluminum pipes in OTEC condenser simulators have 
been developed using the analysis of: (1) the total organic carbon; 
(2) extractable lipids; and (3) adenosine nucleotides. These assays 
have been correlated with microfouling morphology by scanning 
electron microscopy and heat transfer efficiency measures as R/sub 
f/. The methods were applied to a series of aluminum and titanium 
pipes that cycled over three periods of fouling and manual clean- 
ing, or were brushed with M.A.N. flow-driven brushes at the 
Panama City, Florida, Naval Coastal Systems Center Laboratory. 
Population differences were detected in the free fouling microbial 
communities between cleaning cycles, on the same or different 
metal surfaces, and between the residual film left on the surface 
with manual or M.A.N. brushing. Findings with relevance to 
OTEC design considerations included: (1) induction of extracellular 
polymer plaque on aluminum surfaces by M.A.N. brushing; (2) a re- 
sidual population after cleaning that stimulates the rate of free foul- 
ing; (3) morphologic and biochemical evidence for filamentous mi- 
croorganisms penetrating in and under the aluminum corrosion gel 
(which apparently makes it very difficult to clean); and (4) a re- 
markable resilience of the microfouling community to anoxic stress. 


49788 (ANL/OTEC-PS—10) OTEC-1 power system test 
program: performance of one-megawatt heat exchangers. 
Lorenz, J.J.; Yung, D.; Howard, P.A.; Panchal, C.B.; 
Poucher, F.W. (Argonne National Lab., IL (USA)). Nov 
1981. Contract W-31-109-ENG-38. 35p. NTIS, PC A03/MF 
A01. Order Number DE82008090. 

Portions of document are illegible. 

Heat exchanger test results for the first deployment of 
OTEC-1 are reported. These tests were aimed at evaluating the 
performance of a state-of-the-art, 1-MWe titanium shell-and-tube 
evaporator and condenser in an ocean environment. The evaporator 
consisted of both a plain and an enhanced (Union Carbide High 
Flux) tube bundle, whereas the condenser had plain tubes only. All 
tests with the evaporator were conducted in the sprayed-bundle 
mode. Experimental results for the condenser and plain-tube por- 
tion of the evaporator were in excellent agreement with perform- 
ance predictions. This result demonstrates that the thermal perform- 
ance of large plain-tube heat exchangers can be predicted with a 
high level of confidence. However, the performance of the en- 
hanced-tube portion of the evaporator was much lower thn predict- 
ed. Evidence strongly suggested that this poor performance was at- 
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tributable mainly to fouling of the High Flux surface by corrosion 
products consisting predominantly of hydrated aluminum oxides. 


49789 (CONF-801203—, pp 7.35-7.36) State and local 
support for OTEC; clearing the path. Keith, K.M. (Dept. of 
Planning and Economic Development, Honolulu, HI). 1980. 
NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 


49790 (CONF-801203—, pp 10.20-10.21) Integrated 
design and testing of OTEC riser cables. Pieroni, C.A.; 
Schultz, J.A.; Soden, J.E.; Kurt, J.P. (Simple Wire and 
rr Co., Portsmouth, NH). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 


49791 (CONF-801203—, pp 10.22-10.23) Bottom cables. 
Morello, A.S. (Industrie Pirelli S.p.A., Milan, Italy). 1980. 
NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 


49792 (CONF-801203—, pp 2.1-2.18) Ocean thermal 
energy conversion. Justus, J.R. (Congressional Research 
Service, Washington, DC). 1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

OTEC technology is briefly described, and the known ocean 
thermal energy resource is estimated. The current state of the art 
and research and development are reviewed. Prospects and require- 
ments for future research and development, demonstration, and 
commercialization are discussed. Technical, economic, environmen- 
tal, social and political obstacles to OTEC research and develop- 
ment or implementation are given. Potential OTEC contributions to 
future US energy supplies are projected. (LEW) 


49793 (CONF-801203—, pp 6.30-6.31) Salton Sea pro- 
ject. French, R.L. (Jet Propulsion Lab., Pasadena, CA); 
Meitlis, I. 1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The principles of the operation of a solar pond are de- 
scribed. A proposed solar pond concept for the Salton Sea in 
Southern California is illustrated. In addition to providing energy 
for the generation of commercial electric power, the solar pond 
project will cause a reduction in the ever-rising salinity of the 
Salton Sea, thus preserving the established ecosystem. (LEW) 


49794 (CONF-801203—, pp 7.1-7.2) Overview of the 7th 
Ocean Energy Conference. Cohe, R. (Dept. of Energy, 
Washington, DC); Scott, R. 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Addresses by key DOE and political figures with interests in 
ocean energy development, and by representatives of the interna- 
tional ocean energy community are summarized briefly. Conclu- 
sions and recommendations of five workshops are summarized. The 
workshops covered: ocean engineering; power system/biofouling/ 
corrosion control; alternate ocean energy systems (waves, currents, 
salinity gradients, alternatives to OTEC); industrial development; 
environmental/resources/siting; and future conferences. (LEW) 


49795 (CONF-801203—, pp 7.3-7.4) OTEC 40 MW ba- 
seline designs. Walsh, J.P. (VSE Corp., Alexandria, VA). 
1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Two baseline designs are described. One has a spar-shaped 
platform, and the other is barge-mounted. The barge-mounted vari- 
ety may be either moored, transmitting power to shore via a cable, 
or it may be a grazing plant which seeks the warmest water to effi- 
ciently produce a product which is sent ashore by ship. (LEW) 
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49796 (CONF-801203—, pp 7.5-7.6) OTEC island mar- 
kets. Craven, J.P. (Univ. of Hawaii, Honolulu). 1980. NTIS, 
PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

A strategy for developing an OTEC/ammonia/fuel cell elec- 
trical energy system to meet the economic and energy needs of the 
Pacific Island Community is outlined. (LEW) 


49797 (CONF-801203—, pp 7.7-7.8) Development of 
ocean energy in the Third World. Naef, F.E. (Lockheed Mis- 
siles and Space Company, Inc., Washington, DC). 1980. 
NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The particular availability of ocean thermal energy for de- 
veloping countries is discussed. A plan is given for international fi- 
nancing of OTEC technology, and the concerns of developing 
countries over the motives of developed countries promoting 
OTEC are cited. (LEW) 


49798 (CONF-801203—, pp 7.9-7.10) OTEC baseload 
power cost assessments. Denton, J.W.H.; Douglass, R.H. 
(Ocean and Energy Systems, Redondo Beach, CA). 1980. 
NTIS, PC A99/MF A0Ol1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

OTEC baseload systems are analyzed for two different 
power units, and the power unit, platform, and electrical transmis- 
sion costs for each are tabulated. The total system cost for a 400 
MWe OTEC baseload system based on each of the two power 
units is computed and translated to busbar cost. (LEW) 


49799 (CONF-801203—, pp 7.11-7.12) Artificial upwell- 
ing in the Caribbean. Roels, O.A. (Univ. of Texas, Port 
Aransas). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The history of the development of the OTEC concept, and 
its suitability for the Caribbean island nations are reviewed. The 
possibility of utilizing the high nutrient content of deep ocean 
water for mariculture, perhaps offsetting the high investment cost 
of OTEC, is discussed. (LEW) 


49800 (CONF-801203—, pp 7.13-7.14) Economics of 
OTEC in the Pacific. Coffay, B. (Westinghouse Electric 
Corp., Philadelphia, PA). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 


49801 (CONF-801203—, pp 7.15-7.16) Political factors 
in island OTEC development. Allen, S. (Univ. of Hawaii, 
Honolulu). 1980. NTIS, PC A99/MF AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Political factors are discussed which are significant either as 
impediments to OTEC implementation, and thus the realization of 
OTEC'’s potential, or as potential effects of changed conditions re- 
sulting from OTEC implementation. The rationale presupposes that 
OTEC would provide electric power and fuels to the Pacific Island 
states themselves; would provide marketable, fuels and energy-in- 
tensive products such as aluminum or ammonia for export; and, 
through the magnitude of these markets, would have the potential 
for substantially reducing the demand for petroleum. There are 
three fundamental contexts from which to view the political aspects 
of OTEC implementation; that of the Pacific Island states them- 
selves; the impact on extra-regional states; and the impact on the 
international political system. 


49802 (CONF-801203—, pp 7.17-7.18) OTEC for the 
Pacific Islands: a Japanese perspective. Kamogawa, H. (To- 


shiba Corp., Kawasaki, Japan). 1980. NTIS, PC A99/MF 
AOl. 


From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Japanese OTEC R/D in 1970s is reviewed. An OTEC-Mari- 
culture complex is proposed, which would enable a small OTEC 


ERA VOL. 7, NO. 19 / 6218 


power plant to operate as competitively as a conventional power 
plant. 


49803 (CONF-801203—, pp 7.19-7.20) Grazing OTEC 
plantships technical status, potential products and costs. 
Avery, W.H. (Johns Hopkins Univ., Laurel, MD). 1980. 
NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Experience and testing with Mini OTEC and a baseline 
design of a 40 MW OTEC pilot/demo plantship are discussed. Pos- 
sibilities for plantship manufacture of such products as hydrogen, 
ammonia, methyl alcohol, liquid natural gas, aluminum, alloys, se- 
miconductors, and manganese are considered. Estimated costs of 
OTEC plants, plantships, and products are tabulated. (LEW) 


49804 (CONF-801203—, pp 7.21-7.22) Closed power 
cycle development. Barsness, E.J. (Westinghouse Electric 
Corp., Philadelphia, PA). 1980. NTIS, PC A99/MF AOI. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 


49805 (CONF-801203—, pp 7.23-7.25) Promise and the 
challenge of alternate ocean energy conversion systems, Shel- 
puk, B. (Solar Energy Research Inst., Golden, CO). 1980. 
NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The status of the development of ocean energy resources 
other than closed-cycle OTEC is discussed. These include: Claude 
(open) cycle OTEC; mist lift and foam lift cycles; wave energy; 
ocean currents; and salinity gradients. Program objectives are out- 
lined. (LEW) 


49806 (CONF-801203—, pp 7.26-7.27) Ocean engineer- 
ing considerations in the design of OTEC plants. McGuin- 
ness, T. (National Oceanic and Atmospheric Administration, 
Rockville, MD). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Ocean engineering concerns for OTEC plants are mainly re- 
stricted to platform survivability and cold water pipe stress reduc- 
tion. Also, potential damage to the electric cable from plant/subsys- 
tem excursions is difficult to assess. (LEW) 


49807 (CONF-801203—, pp 7.28-7.30) Environmental as- 
sessment and monitoring for ocean thermal energy conversion 
(OTEC). Wilde, P. (Lawrence Berkely Lab., CA). 1980. 
NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The environmental effects of OTEC due to redistribution of 
oceanic properties (water mixing, impingement/entrainment, and 
climatic/thermal changes), chemical pollution, and the presence of 
the OTEC structure, as well as socio-legal-economic aspects are 
discussed briefly. Environmental assessment and data gathering pro- 
grams are briefly outlined. (LEW) 


49808 (CONF-801203—, pp 7.31-7.32) Legal and institu- 
tional aspects of OTEC development. Krueger, R.B. (Nossa- 
man, Krueger and Marsh, Los Angeles, CA). 1980. NTIS, 
PC A99/MF AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Three significant laws passed in 1980 that resolve many of 
the legal, institutional, and financial barriers to OTEC development 
are described, and some further actions needed to commercialize 
OTEC are recommended. (LEW) 


49809 (CONF-801203—, pp 7.33-7.34) At sea with 
OTEC legislation: a Congressional view. Smith, W.D. (US 
Senate, Washington, DC). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 
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The history of Congressional action on OTEC since the cre- 
ation of the Energy Research and Development Administration is 
reviewed. (LEW) 


49810 (CONF-801203—, pp 7.37-7.38) ANL facility for 
the performance evaluation of OTEC heat exchangers. 
Thomas, A. (Argonne National Lab., IL). 1980. NTIS, PC 
A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7, Dec 1980). 

A facility to evaluate the thermohydraulic performance of 
heat exchangers under simulated OTEC flow and temperature con- 
ditions is described, and some completed tests are discussed briefly. 
(LEW) 


49811 (CONF-801203—, pp 7.39-7.40) OTEC research 
ashore: the role of the Seacoast Test Facility. Hallanger, 
L.W. (Seacoast Test Facility, Honolulu, HI). 1980. NTIS, 
PC A99/MF AOI. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

A shore-based OTEC research facility on the island of 
Hawaii is briefly described, and the research program planned for 
the facility is discussed. Specifically, testing of biofouling, corro- 
sion, and materials, heat exchanger, cleaning, and mariculture com- 
bined with OTEC are mentioned. (LEW) 


49812 (CONF-801203—, pp 7.41-7.42) Mini-OTEC: an 
operational OTEC plant. Burwell, D.N.; Trimble, L.C. 
(Lockheed Missiles and Space Company, Inc., Sunnyvale, 
CA). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Mini-OTEC is a small-scale, at-sea demonstration closed- 
cycle OTEC plant. The plant design is described and some test re- 
sults are given. (LEW) 


49813 (DOE/NBM—2015777) Current data from the 
Keahole Point, Hawaii, OTEC benchmark sites, June 1980- 
April 1981. Part I. June 1980-December 1980; Part II. De- 
cember 1980-April 1981. Frye, D.; Leavitt, K.; Noda, E.K. 
(California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.; EG and G, Inc., Waltham, MA (USA). Environmen- 
tal Consultants Div.; Hawaii Univ., Honolulu (USA). James 
K.K. Look Lab. of Oceanographic Engineering). Oct 1981. 
Contract W-7405-ENG-48. 404p. NTIS, PC A18/MF AOl1. 
Order Number DE82015777. 

Portions of document are illegible. 

Physical oceanographic measurements made off Keahole 
Point, Hawaii between June and December 1980 and then between 
December 1980 and April 1981 are presented. These data include 
current, temperature, and pressure measurements from an array of 
current meter moorings deployed in the vicinity of the OTEC-1 
site, salinity and temperature profiles collected at 17 stations of the 
OTEC-1 platform, velocity profiles collected at 4 stations during a 
cruise in August 1980, and temperature profiles from 21 casts of ex- 
pendable bathythermographs in the area between the OTEC-1 plat- 
form and the south coast of Maui. (LEW) 
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REFER ALSO TO CITATION(S) 49052, 49533, 49534, 49538, 49538, 49543, 
49546, 49546, 49710, 49743, 49744, 49891, 49892, 49894, 49900, 49912, 49912, 
49912, 49913, 49916, 49917, 49918, 49927, 50723, 50724, 50727, 50738, 50793 


49814 (BNL—51500) Méethanol-based heat pump for 
solar heating, cooling, and storage. Phase III. Final report. 
Offenhartz, P.O’D; Rye, T.V.; Malsberger, R.E.; Schwartz, 
D. (Brookhaven National Lab., Upton, NY (USA); EIC 


Labs., Inc., Newton, MA (USA)). Mar 1981. Contract 
AC02-76CH00016. 56p. NTIS, PC A04/MF AOl1. Order 
Number DE82014914. 

The reaction of CHsOH vapor with solid (pellet) CaCk to 
form the solid phase compound CaCll . 2CHsOH can be used as 
the basis of a combined solar heat pump/thermal energy storage 
system. Such a system is capable of storing heat indefinitely at am- 
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bient temperature, and can be used for space and domestic hot 
water heating, and for air conditioning with forced air (dry) heat 
rejection. It combines all features required of a residential or com- 
mercial space conditioning system except for solar collection. A de- 
tailed thermal analysis shows that the coefficient of performance 
for heating is greater than 1.5, and for cooling, greater than 0.5. 
This has been confirmed by direct experimental measurement on an 
engineering development test unit (EDTU). The experimental rate 
of CH3OH absorption is a strong function of the absorber-evapora- 
tor temperature difference. The minimum practical hourly rate, 0.10 
moles CH3sOH per mole CaCle, was observed with the salt-bed heat 
transfer fluid at 40°C and the CH3OH evaporator at -15°C. a de- 
tailed performance and economic analysis was carried out for a 
system operated in Washington, DC. With 25 square meters of 
evacuated tube solar collectors, the CaCl,-CH;sOH chemical heat 
pump should be capable of meeting over 90% of the cooling load, 
80% of the heating load, and 70% of the domestic hot water load 
with nonpurchased energy in a typical well-insulated single family 
residence, thus saving about $600 per year. In small-scale produc- 
tion, the installed cost of the system, including solar collectors and 
backup, is estimated to be about $10,000 greater than a convention- 
al heating and cooling system, and a much lower cost should be 
possible in the longer term. 


49815 (CONF-801203—, pp 12.1-12.2) Selecting effective 
solar programs: the BPA experience. Pollock, W.E. (Bonne- 
ville Power Administration, Portland, OR). 1980. NTIS, PC 
A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Bonneville Power Administration’s approach to investment 
in solar programs is described briefly. The program is concentrat- 
ing on residential space and water heating with possible expansion 
to the commerical sector. (MCW) 


49816 (CONF-801203—, pp 12.8-12.9) Cost and perform- 
ance competitiveness of solar in building applications. 
Groome, L. (Solar Energy Research Inst., Golden, CO). 
1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The following comparisons are discussed: conventional and 
solar domestic hot water systems; six generic solar hot water 
system configurations; series and parellel solar heat pump systems 
and conventional heating and cooling systems for residences; ab- 
sorption and Rankine cooling systems for commercial applications. 
Performance and economics are compared in each case with the 
objective of establishing performance goals for solar systems and to 
monitor progress towards these goals. (LEW) 


49817 (CONF-801203—, pp 12.10-12.11) Correlations of 
laboratory system performance test results with field perform- 
ance of solar domestic hot water systems. Wessling, F.C. Jr. 
(Tennessee Valley Authority, Chattanooga). 1980. NTIS, 
PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The evaluation of solar domestic hot water systems by the 
Tennessee Valley Authority is briefly described, including the cal- 
culation of performance parameters. Characteristics of 11 solar 
waters heaters are given, including cost benefit ratio and annual 
kWh delivered by solar energy. (LEW) 


49818 (CONF-801203—, pp 12.14-12.15) Defining 
government's role: the level makes the difference. Hamrin, 
J.G. 1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Solar heating and cooling technologies are included in a va- 
riety of governmental programs. Governmental roles briefly out- 
lined are: research, development, and demonstration; barrier identi- 
fication and removal; information dissemination; incentive pro- 
grams; consumer protection; and regulatory programs. Suggestions 
on how and where government might make a difference are pre- 
sented. (MCW) 
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49819 (CONF-801203—, pp 12.16-12.17) California ex- 
periences in utility financing of solar water heaters. Grimes, 
L.M. Jr. (California Public Utilities Commission, San Fran- 
cisco). 1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

General comments are made on financing options for solar 
water heaters in California. Options briefly menioned are free 
market; tax credit; tax credit with rebate; Solar Bank; secondary 
market for solar loans; direct utility loans; and utility credit. 
(MCW) 


49820 (CONF-801203—, pp 12.18-12.19) Mid-American 
commercialization progress in the 80's. Anderson, D.E. (Min- 
American Solar Energy Complex, Minneapolis, MN). 1980. 
NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Progress on the Mid-American regional plan for commer- 
cialization of renewable eanergy and conservation actions is briefly 
discussed. It is postulated that the regional solar industry can attain 
a seven quad goal in fuel savings by the year 2000. (MCW) 


49821 (CONF-801203—, pp 6.46-6.47) Industrial process 
heat case studies: potential for solar thermal applications. 
May, E.K. (Solar Energy Research Inst., Golden, CO). 
1980. NTIS, PC A99/MF AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Progress is summarized in these areas: determination of the 
near-term feasibility of solar industrial process heat (IPH) technol- 
ogy; identification of energy conservation measures, particularly as 
they would impact solar installations; identification of characteris- 
tics of IPH systems that effect the potential use of solar energy; 
testing IPH analysis software; information exchange with the indus- 
trial community; and inputs and guidance to the national solar re- 
search and development program. (LEW) 


49822 (CONF-801203—, pp 6.48-6.49) Agricultural solar 
research programs: an overview and highlights. Altman, L.B. 
(Beltsville Agricultural Research Center, MD); Barnes, 
P.R.; Butler, J.L.; Chester, C.V.; Schreyer, J.M. 1980. 
NTIS, PC A99/MF AO1. Contract W-7405-ENG-26. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The major goals of the program were: (1) to develop tech- 
niques and equipment for applying solar energy to agriculture as an 
alternative to the use of fossil fuels and (2) to reduce the depend- 
ence of agriculture on depletable fuels. The structure and manage- 
ment of the program are outlined, and some of the projects are 
briefly discussed. (LEW) 


49823 (DOE/CS/20418—T1) Minimum-energy dwelling- 
II. Final report. (Southern California Gas Co., Los Angeles 
(USA); Mission Viejo Co., CA (USA); Burt, Hill, Kosar, 
Rittlemann, and Associates, Butler, PA (USA). Research 
and Solar Applications Div.). Apr 1982. Contract AC03- 
78CS20418. 265p. NTIS (US Sales Only). Order Number 
DE82016799. 

Portions of document are illegible. 

Energy-conservation measures and a solar domestic hot 
water system used in the Minimum Energy Dwelling-II (MED-II) 
are described. The details of the data-acquisition system and the 
analysis of the collected data, are also given. Conclusions drawn 
from the analysis indicate that MED-II systems have significantly 
reduced the gas consumption for space and domestic hot water 
heating, while slightly increasing the electricity required for cool- 
ing. Economic analysis indicates that the MED-II energy-saving 
features are marginally cost effective, but only with tax credits. 
Recommendations are given about reducing the overall energy con- 
sumption of the house. 
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49824 (DOE/CS/30166—T56) Passive solar construction 
handbook. Levy, E.; Evans, D.; Gardstein, C.. (Southern 
Solar Energy Center, Atlanta, GA (USA); Winter (Steven) 
Associates, Inc.. New York (USA)). Aug 1981. Contract 
AC02-79CS30166. 572p. Southern Solar Energy Center, 
Inc., Energy Services Group, Atlanta, GA 30341 $22.45. 
Order Number DE82012481. 

Many of the basic elements of passive solar design are re- 
viewed. The unique design constraints presented in passive homes 
are introduced and many of the salient issues influencing design de- 
cisions are described briefly. Passive solar construction is described 
for each passive system type: direct gain, thermal storage wall, at- 
tached sunspace, thermal storage roof, and convective loop. For 
each system type, important design and construction issues are dis- 
cussed and case studies illustrating designed and built examples of 
the system type are presented. Construction’ details are given and 
construction and thermal performance information is given for the 
materials used in collector components, storage components, and 
control components. Included are glazing materials, framing sys- 
tems, caulking and sealants, concrete masonry, concrete, brick, 
shading, reflectors, and insulators. The Load Collector Ratio 
method for estimating passive system performance is appended, and 
other analysis methods are briefly summarized. (LEW) 


49825 (DOE/CS/30200—T1) Study of control problems 
in active solar systems. Final report. Herczfeld, P.R.; Fischl, 
R. (Drexel Univ., Philadelphia, PA (USA). Dept. of Electri- 
cal and Computer Engineering). Nov 1981. Contract AC03- 
79CS30200. 66p. NTIS, PC A04/MF AOl1l. Order Number 
DE82008271. 

Portions of document are illegible. 

The main objective of the work was to investigate the reli- 
ability and efficiency of controllers for solar applications. Accurate 
dynamic distributed parameter model for the collector loop consist- 
ing of collector, piping, heat exchanger and storage were devel- 
oped. A computer program capable of accurately tracing the col- 
lector loop performance in time and space under stochastic deriving 
functions were developed and its accuracy carefully verified against 
test cases. The computer program was augmented by a color 
graphic display. Criteria were developed for selecting control set 
points for efficient reliable controller operation. The effect of 
sensor location on controller performance was studied. Finally, ex- 
periments were performed at the Middlebury test facility and the 
control models were validated to a high degree of accuracy. 


49826 (DOE/CS/30201—T3(Vol.1)) Design, construction, 
and instrumentation of a thermal test facility for passive-cool- 
ing and solar-heating experiments in warm, humid climates. 
(Trinity Univ., San Antonio, TX (USA)). Feb 1981. Con- 
tract AC03-79CS30201. 58p. NTIS, PC A04/MF AOl. 
Order Number DE82003224. 

Portions of document are illegible. 

Thermal performance uncertainties related to passive cooling 
and heating indicate the need for full-scale experiments to assist 
commercialization. Uncertainties in both specific heat transfer proc- 
esses and overall system performance characteristics generate func- 
tional requirements for the test facility which lead to specific design 
and construction requirements. A brief overview of the experimen- 
tal as well as long-range functional requirements is presented, 
which leads into a discussion of the planning, design and construc- 
tion process. The conventional residential features, and the special 
thermal systems are covered. Costs of system components and ma- 
terials are provided. Commentary is offered to reflect experience 
gained up through the beginning of the first thermal experiments. 


49827 (DOE/CS/30201—T3(Vol.2)) Design, construction, 
and instrumentation of a thermal test facility for passive-cool- 
ing and solar-heating experiments in warm, humid ciimates. 
(Trinity Univ., San Antonio, TX (USA)). Feb 1981. Con- 
tract AC03-79CS30201. 88p. NTIS, PC AOS/MF AOl1. 
Order Number DE82003225. 

Portions of document are illegible. 

The sensors and instrumentation for a passive solar test fa- 
cility are described, as well as the basis for their selection. The cali- 
bration methodology employed and the absolute accuracy expected 
for each sensor or instrument type are also described. Installation 
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techniques are described for critical sensors. The complete data ac- 
quisition system is described including wiring techniques. In some 
cases experiments were conducted to determine which of several 
installation techniques provided the most stable and accurate meas- 
ure of the required parameter. Installation details are provided for 
thermocouples attached to glass and opaque surfaces of the build- 
ing. Similar details are provided for installation of heat flux meters. 
(LEW) 


49828 (DOE/CS/30201—T3(Vol.3)) Design, construction, 
and instrumentation of a thermal test facility for passive-cool- 
ing and solar-heating experiments in warm, humid climates. 
(Trinity Univ., San Antonio, TX (USA)). Feb 1981. Con- 
tract AC03-79CS30201. 3lp. NTIS, PC A03/MF AOI. 
Order Number DE82003228. 

Portions of document are illegible. 

The data processing system for a passive solar test facility is 
described. The system consists of a computer, tape deck, plotter- 
printer, digital voltmeter, scanner, and miscellaneous supplies, 
equipment and security systems. The interface between the comput- 
er and the tape deck is described, including hardware and oper- 
ation. Functional requirements for the system are listed and compo- 
nent costs are tabulated. (LEW) 


49829 (DOE/CS/30207—T1) Extension of Phoenix/City 
of Colorado Springs solar assisted heat pump project. Final 
report. (Kaman Sciences Corp., Colorado Springs, CO 
(USA)). 31 Jul 1981. Contract AC03-79CS30207. 104p. 
NTIS, PC A06/MF AO1. Order Number DE81028539. 

Ground coupled heat pump systems employing commercial- 
ly available equipment have been installed and tested in three dif- 
ferent climatic regions of the US in residential, commercial, and in- 
dustrial building applications. These systems were automatically 
controlled to respond to load requirements and provided space 
heating, space cooling, and domestic water heating. Results of the 
key technical and economic tradeoff work are presented. Compo- 
nent and configuration options are screened and a final cost effec- 
tive design is justified. Final system design specifications are given. 
A complete preliminary design of a natural gas fired heat pump is 
reported, including a performance analysis. The market side eco- 
nomics of the system is examined, including load and system per- 
formance, system and utility energy cost summaries, and an eco- 
nomic analysis for new and retrofit systems. The impact of electric 
and gas utility interfaces with the system is discussed. The status of 
the natural gas and electric power utilities systems in the Colorado 
Springs area are assessed. Some options for commercializing the 
system are discussed. (LEW) 


49830 (DOE/CS/30207—T2) Extension of the Phoenix/ 
City of Colorado Springs solar-assisted heat-pump project. 
Technical progress report No. 18, sixth quarterly report, 1 
October 1980-31 January 1981. (Kaman Sciences Corp., 
Colorado Springs, CO (USA)). 3 Feb 1981. Contract AC03- 
79CS30207. 7p. NTIS, PC A02/MF AO1l. Order Number 
DE82011822. 

Portions of document are illegible. 

Three gas-driven heat pumps are being considered, which 
are a Wisconsin engine drive heat pump, a Stirling engine drive 
heat pump, and a gas turbine drive heat pump. Also considered is 
an electric driven heat pump. Cost effectiveness of both the electric 
driven and gas fired solar-assisted heat pumps is demonstrated by 
comparing the present value of the system over its 20 year life with 
the present value of the fuel saved in Denver and Colorado 
Springs. The opinions of the local electric utilities for both cities 
and the natural gas pipeline company are briefly discussed. (LEW) 


49831 (DOE/CS/30380—1) Passive-solar manufactured- 
building program: Ryan Homes, Incorporated. Final report. 
(Ryan Homes, Inc., Pittsburgh, PA (USA); Burt, Hill, 
Kosar, Rittlemann, and Associates, Butler, PA (USA)). Apr 
1981. Contract FC02-80CS30380. 268p. NTIS, PC Al2/MF 
A01. Order Number DE82018937. 

Portions of document are illegible. 

Described are the passive solar techniques to be incorporat- 
ed in the manufactured housing by Ryan Homes, Inc., of Pitts- 
burgh, Pennsylvania. Under some given marketing parameters, and 
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the fact that a typical Ryan Home already uses very little energy 
for heating, it was found that a limited use of passive solar tech- 
niques can be made to reduce the heating energy requirements in a 
cost effective manner. The use of passive solar techniques for 
Washington, DC and Cincinnati, Ohio was also considered. It was 
found that it is difficult, if not impossible, to prove or recommend 
the use of extensive passive solar techniques in an already energy 
efficient home for the geographical regions studied. 


49832 (DOE/CS/30468—T1) Assistance in the technical 
support of the active-solar cooling program. Final technical 
report. Heitz, A.J.; Angerman, H.G. (Keller and Gannon, 
San Francisco, CA (USA)). Jan 1982. Contract ACO03- 
81CS30468. 43p. NTIS, PC A03/MF AOl. Order Number 
DE82018657. 

Portions of document are illegible. 

Material is compiled demonstrating the nature of the techni- 
cal support work for the DOE active solar cooling development 
program, and an example of support activities is given. The proj- 
ects in the program are listed. Examples are given of milestone 
sheets, paperwork flow diagrams, and report document log sheets. 
Other activities listed include documents reviewed, participation in 
conferences and site visits, and other support activities. Examples 
are given of summaries of program status reports and technical 
status reports. (LEW) 


49833 (DOE/CS/30541—T1) ASME third annual sys- 
tems simulation and economic analysis solar heating and cool- 
ing operational results conference; Las Vegas, Nevada, April 
29, 1981. (American Society of Mechanical Engineers, New 
York. Solar Energy Div.). 1981. Contract FG03-80CS30541. 
25p. NTIS, PC A02/MF A0O1. Order Number DE82008068. 

Portions of document are illegible. 

Fifteen poster session presentations are briefly summarized. 
Topics covered are: solar system performance simulation and opti- 
mization; an experimental study in thermal energy storage; monitor- 
ing of thermosyphon water heaters; long-term performance predic- 
tion for solar heating systems without computer simulation; site-spe- 
cific economic analysis of thermosyphon domestic hot water sys- 
tems; mechanical/optical analysis of a parabolic dish solar concen- 
trator; the design of energy independent buildings; corrosion in 
solar systems; measured and predicted performance of passive solar 
systems in the HUD solar residential demonstration program; site- 
built solar collectors and systems in the HUD solar residential dem- 
onstration program; the use of nomograms in solar economic analy- 
sis; the PROSYS/ECONMAT solar industrial process heat feasibil- 
ity model; Martin Marietta’s solar thermal central receiver pro- 
gram; the Mississippi County Community College Solar Thermal/ 


Photovoltaic Project; and reconstruction of a large solar pond. 
(LEW) 


49834 (DOE/CS/30577—T1) Contract to coordinate on- 
going documentation requirements associated with Title X leg- 
islation for DOE active-solar activities. Final project techni- 
cal report. (Townsend (Anne) Associates, Inc., Arlington, 
VA (USA)). Jun 1982. Contract AC03-81CS30577. 77p. 
NTIS, PC A05/MF AO1. Order Number DE82018874. 

Portions of document are illegible. 

The objectives of this work were to ensure that Title X 
Active Solar Program reports complied with all guidance regarding 
length, format, coverage, tone, tables and schedules; provide neces- 
sary Conservation and Renewable Energy Office background and 
back-up material; follow this activity through to its completion in 
January 1982; assess information requirements associated with on- 
going documentation of Federal Buildings Program and its pred- 
ecessors; establish a method for collecting, maintaining and utilizing 
appropriate program data specifically related to the preparation of 
report due in June 1982. Work on this project has generally re- 
mained on schedule and within budget. DOE-SAN has been instru- 
mental in keeping us on track, by providing timely guidance as 
needed. Attached are recommendations and methods for document- 
ing solar heat technologies research and the Title X sunset policy, 
planning, and evaluation long report for Active Solar Heating and 
Cooling Program. 
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49835 (DOE/CS/31219—T4-Vol.1) Application of solar 
energy to the supply of industrial hot water. Volume 1. Final 
design report, American Linen Supply, El Centro, California. 
(Jacobs Engineering Co., Pasadena, CA (USA)). 31 Jan 
1977. Contract AC03-76CS31219. 282p. NTIS, PC A13/MF 
A01l. Order Number DE82005354. 

A project is described to integrate solar process heat into the 
process hot water and steam services for a California laundry facili- 
ty. The development, design, performance, safety, maintenance, and 
production of a tracking parabolic trough collector are described. 
The process analysis, insolation data, system design, instrumentation 
system design, collector mounting structure, and system construc- 
tion are presented. Economic analyses are performed and compared 
for El] Centro, California, Albuquerque, New Mexico, and Omaha, 
Nebraska for several concepts, and estimated costs are given. 
(LEW) 


49836 (DOE/CS/31589—T9) Performance of a cross- 
cooled desiccant dehumidifier prototype. Worek, W.M.; 
Lavan, Z. (Illinois Inst. of Tech., Chicago (USA)). Aug 
1981. Contract AC03-77CS31589. 115p. (DES—81-1). D. 
Order Number DE82003366. 

Portions of this report are illegible. 

The cross-cooled dehumidifier prototype was constructed in 
the form of a cube with a side dimension of 0.6 m. The cross-cool- 
ing was achieved by passing air through rectangular channels per- 
pendicular to process channels which are lined with desiccant 
sheets consisting of 91m Syloid 63/sup TM/ silica gel held in a 
Teflon web. The process for the manufacture of the silica gel sheets 
was developed at the Illinois Institute of Technology. The dehumi- 
difier prototype was installed in a test system that simulated the 
performance of a cross-cooled desiccant cooling system and moni- 
tored the performance of the prototype. The dehumidifier proto- 
type was operated over a wide range of operating conditions which 
would be typically encountered in the field installation of such a 
system. Variables measured were the moisture cycled, cooling ca- 
pacity, total cooling capacity and coefficient of performance. 


49837 (DOE/CS/31720—T1) Potential market analysis 
for residential solar assisted in-line heat pumps. (Lennox In- 
dustries, Inc., Carrollton, TX (USA)). 1981. Contract AC03- 
78CS31720. 49p. NTIS, PC A03/MF AOl1. Order Number 
DE82008625. 

Portions of document are illegible. 

The method of studying the performance of the solar-assist- 
ed heat pump using the FCHART 4.0 computer program is de- 
scribed. The solar-assisted heat pump's performance was compared 
to that of an air-to-air heat pump and found to be inferior. The life- 
time energy requirement is expected to be greater, as is its life-cycle 
cost. Moreover, conventional heat pumps are available now and are 
more easily suited to retrofit applications. It is recommended that 
the solar-assisted heat pump program be terminated in favor of 
more identifiable significant residential energy programs. (LEW) 


49838 (DOE/CS/31720—T2) Development of marketable 
solar assisted heat pumps. Phase II. Summary report, techni- 
cal results. Hundt, R.; Heard, S. (Lennox Industries, Inc., 
Carrollton, TX (USA)). 20 Feb 1981. Contract AC03- 
78CS31720. 72p. NTIS, PC A04/MF AOl1. Order Number 
DE82008655. 

Portions of document are illegible. 

A water source heat pump has been designed that is capable 
of operating over the range from 40 to 110°F entering water tem- 
perature and has a heating coefficient of performance greater than 
six in the upper portion of this range. A computerized heat pump 
balance program was written to allow the performance of either a 
water-to-water or a water-to-air heat pump to be predicted in either 
the heating or cooling mode. A detailed program description, flow 
charts, and sample outputs are appended. The balance program was 
used to specify components for a high efficiency water-to-water 
and a high efficiency water-to-air heat pump. Performance predic- 
tions for both units in heating and in cooling are included. The 
water-to-water and water-to-air performance predictions were com- 
pared. The water-to-air approach was clearly superior. A detailed 
design and layout was done for the three solar-assisted water-to-air 
heat pump. A horizontal configuration was chosen for marketability 
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reasons. The design was made consistent with high quantity pro- 
duction equipment available in our factories and should result in the 
lowest possible manufacturing cost. A key question to be answered 
in this project is whether a reciprocating compressor can operate 
without damage at the high suction pressures characteristic to the 
inline SAHP. Reciprocating compressors are normally applied in 
applications with maximum suction pressures equal to a 55°F satu- 
rated suction temperature. An accelerated life test was performed 
on low speed at 85°F saturated suction temperature and 100°F 
saturated condensing temperature. After 465 hours at these severe 
conditions no performance degradation or physical damage was 
noted. Tests on high speed at 70°F saturated suction temperature 
are in progress and should define the limits where the compressor 
may be safely operated. 


49839 (DOE/CS/32588—1) Simulation and design of 
solar-thermal processes. Final report. (Wisconsin Univ., 
Madison (USA). Solar Energy Lab.). Dec 1979. Contract 
AC02-76CS32588. 8p. NTIS, PC A02/MF AOl. Order 
Number DE82018897. 

The research described is a continuing effort on develop- 
ment of methods of predicting the performance of solar thermal 
processes and designing those processes. The research included 
system analysis studies and development of the TRNSYS simulation 
program, resulting in a version with several major innovations. 
Also included was TRNSYS and FCHART user services. Substan- 
tial progress is reported on development of design procedures for a 
variety of solar thermal processes. Data on operation of experimen- 
tal systems became available from several sources and were used in 
comparisons of predicted and experimental performance. For each 
area of activity, related papers published are listed. (LEW) 


49840 (DOE/CS/34281—2) Home study guide for use 
with the manual for solar specialists. (Council of American 
Building Officials, Falls Church, VA). Jul 1982. Contract 
AC01-78CS34281. 148p. NTIS, PC A07/MF AOl. Order 
Number DE82019400. 

For each lesson in each unit of the Manual for Solar Special- 
ists, the study guide gives goals and objectives, references, and ex- 
ercises. For each unit is given a test over the material. Covered are 
fundamentals of solar radiation, passive and active solar systems, 
hybrid systems, and code provisions. Terms important to each unit 
are listed. (LEW) 


49841 (DOE/CS/35136—78/2) Annual collection and 
storage of solar energy for the heating of buildings. Final 
report, May 1976-September 1978. Beard, J.T.; Iachetta, 
F.A.; Lilleleht, L.U. (Virginia Univ., Charlottesville (USA). 
Dept. of Mechanical and Aerospace Engineering). Oct 
1980. Contract AS05-76CS35136. 13lp. (QORO—513678/2; 
UVA—S527191/MAE78/102R). NTIS, PC A0O7/MF AOI. 
Order Number DE82017670. 

Portions of document are illegible. 

An experimental system for annual collection and storage of 
solar energy was constructed at the University of Virginia and op- 
erated for an annual cycle from February 1977 through January 
1978. The experimental system consists of a hot water storage pool 
which stores energy in the form of sensible heat. The top of the 
pool is sealed with a solar collector sub-system which acts not only 
to collect solar energy throughout the year but also to limit the 
evaporative and convection heat losses from the storage system. 
Experimental results demonstrate the transient influences of energy 
collection and losses on the quantity of energy stored. Thermal per- 
formance results are presented illustrating the efficiency of the solar 
collector under summer conditions (without a reflector) and winter 
conditions (with assistance from a vertical reflector). Also present- 
ed is an engineering evaluation of the various materials used in the 
system. An analog computer model and a digital computer model 
were developed to aid in the engineering analysis of system per- 
formance. Results from the digital computer model studies are pre- 
sented showing the improvement in thermal performance which 
would result from improving the solar collector, providing insula- 
tion of the water storage pool, adapting a water-source heat pump, 
and increasing the size of the collection/storage system for a select- 
ed residential space heating application. Results of life cycle cost 
analyses are also presented. 
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49842 (DOE/CS/35233—T1) Determination of passive- 
system costs and cost goals. Final report. (Total Environ- 
mental Action, Inc., Harrisville, NH (USA)). Dec 1980. 
Contract AC01-78CS35233. 92p. NTIS, PC A0S/MF AO1. 
Order Number DE82018422. 

Portions of document are illegible. 

The current costs of installing specific passive systems on 
typical tract housing have been evaluated and cost goals required 
to achieve cost-effective passive solar designs are determined. Spe- 
cific costs were obtained for direct gain, Trombe Wall, sunspace, 
and thermosiphon passive systems on seven building designs-4 
single family units, 2 multifamily units, and a commercial building. 
The study focused on Albuquerque, Atlanta, Baltimore, Boston, 
Chicago, Denver, Sacramento, and Seattle. (LEW) 


49843 (DOE/SF/10549—T6) Solar-assisted heat pump 
field-performance evaluations. Technical status report, 1 April 
1979-31 July 1979. (E-Tech, Inc., Atlanta, GA (USA)). Aug 
1979. Contract AC03-79SF10549. 34p. NTIS, PC A03/MF 
A01. Order Number DE82010135. 

Analysis, with some subjective trade off between capital cost 
and operating performance, show that a ground coil of length suffi- 
cient to yield a house load per coil length of 24 BTU/DD ft. made 
up of 1-1/2 inch polyethylene pipe installed at a depth of four feet 
with grid spacing no less than three feet will yield a ground source 
heat pump system with reasonable operation. With solar energy 
added to the system, performance should be excellent. 


49844 (DOE/SF/11444—T1-Vol.1) National Solar Water 
Heater Workshop) (NSWHW). Final performance-technical 
report. Mumma, S.A. (Arizona State Univ., Tempe (USA)). 
Dec 1981. Contract FG03-80SF11444. 222p. NTIS, PC 
A11/MF A0O1. Order Number DE82006025. 


The field operations, instructional resources and technical 


activities of the National Solar Water Heater Workshop program 
are summarized. (MHR) 


49845 (DOE/SF/11444—T4) National Solar Water 
Heater Workshop Present at DOE Region V meeting for 
managers of State Energy Extension Service and State 
Energy Conservation Plan, March 18-19, 1981. Mumma, 
S.A.; Marinello, M.G. (Arizona State Univ., Tempe (USA). 
Coll. of Architecture). 1981. Contract FG03-80SF11444. 
65p. NTIS, PC A04/MF A0O1. Order Number DE82008534. 

After a brief description of the National Solar Water Heater 
Workshop and some comments by users of the solar water heater, 
the hardware supplier handbook is presented. The performance ex- 
pected of a hardware supplier is described, solar system compo- 
nents and their specifications are listed, and information is provided 


to assist the hardware supplier in obtaining necessary materials. 
(LEW) 


49846 (DOE/SF/11485—T1-Vol.1) Assessment of the 
field status of active solar systems. Volume 1. General report. 
Final report. (Institute of Public Administration, Washing- 
ton, DC (USA)). Jan 1982. Contract AC03-80SF11485. 87p. 
NTIS, PC A05/MF A0O1. Order Number DE82014423. 

The active solar industry is assessed - present, problems, and 
future. Solar domestic hot water, the major product of the industry, 
is discussed. Retrofit active space heating is also discussed. 


49847 (DOE/SF/11485—T1-Vol.2) Assessment of the 
field status of active solar systems. Volume 2. Appendices. 
Final report. (Institute of Public Administration, Washing- 
ton, DC (USA)). Jan 1982. Contract AC03-80SF11485. 
209p. NTIS, PC AI0/MF AOl. Order Number 
DE82016032. 

Portions of document are illegible. 

The appendices include three papers, solar integrated design 
computation charts, and state-by-state cost and payback compari- 
sons. A separate abstract was prepared for each paper. (WHR) 
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49848 (DOE/SF/11496—1) Assessment of fuels and 
chemicals production using solar thermal energy. Final report. 
(Black and Veatch Consulting Engineers, Kansas City, MO 
(USA); Parsons (Ralph M.) Co., Pasadena, CA (USA)). 25 
Jan 1982. Contract AC03-81SF11496. 413p. NTIS, PC A18/ 
MF AOl1. Order Number DE82007993. 

Portions of this report are illegible. 

This study investigated the technical and economic viability 
of a wide range of potentially market-dominating solar thermal 
fuels and chemicals (S/T-F/C) system concepts. The current 
market-dominating fuels and chemical processes were reviewed to 
identify those appearing to have the greatest potential for successful 
integration with a solar thermal heat source. In addition, advanced 
concepts (e.g., coal gasification, oil shale, etc.) were examined. 
Based upon that initial screening, systems felt to be a representative 
cross-section of possible S/T-F/C systems were selected for further 
study. For each of those systems (e.g., steam reforming of natural 
gas, oil shale retorting, etc.), a case-study type examination was 
made to estimate plant costs, operational performance, technical 
difficulties, and financial characteristics (e.g., return on investment). 
More advanced systems (such as thermochemical hydrogen produc- 
tion) which are not sufficiently well defined at present to permit a 
case-study examination were also evaluated, but in a qualitative 
fashion. 


49849 (DOE/SF/11504—T2) Selective emitter. Task II 
topical report for radiative-cooling materials. (Energy Mate- 
rials Research Co., Berkeley, CA (USA)). 20 Sep 1981. 
Contract FC03-80SF11504. 15p. NTIS, PC A02/MF AO1. 
Order Number DE82008541. 

Portions of document are illegible. 

The theoretical basis of the selective emitter is that, if a ma- 
terial emits only in the 8-13 micron interval, it will absorb only in 
the same interval. After a survey of several candidate materials, the 
silicon oxynitride system was found to have better optical proper- 
ties than previously used materials as well as economic feasibility, 
and efforts to acquire a sample are described. Other promising ma- 
terials are described: polyvinylidene fluoride (Tedlar), silicon mon- 
oxide, silicon dioxide, and silicon nitride. (LEW) 


49850 (DOE/SF/11511—T5-Draft) | Thermally-induced 
ventilation in atria: an atrium classification scheme and prom- 
ising test sites. (Eureka Labs., Inc., Sacramento, CA 
(USA)). Jun 1981. Contract AC03-80SF11511. 40p. NTIS, 
PC A03/MF AO1. Order Number DE82008531. 

Portions of document are illegible. 

In establishing the atrium classification scheme, specific at- 
tention was given to: climate (hot-arid, warm-humid, and temper- 
ate), atrium configuration (open, closed, and adjustable tops), and 
thermal mechanism (natural convection, radiative cooling, shading, 
and others). Application of the resulting three-dimensional (three- 
coordinate) matrix was considered and tested. Although the testing 
was for purposes of checking scheme application, the procedure in- 
dicated that most of the atria examined were of the adjustable-top 
configuration with daylighting the principal functional mode. How- 
ever, it was noted that thermally-induced air flow was present in 
many of the atria classified. In the identification of promising test 
sites it was noted that there appears to be a shortage of buildings 
which meet the atrium definition. Consequently, prospective test 
sites were categorized as follows based upon anticipated value to 
the study: commercial atria already constructed, commercial atria 
planned or under construction, and residential atria already con- 
structed. 


49851 (DOE/SF/11511—T6-Draft) | Thermally-induced 
ventilation applications in atria: a state-of-the-art report. 
(Eureka Labs., Inc., Sacramento, CA (USA)). Jun 1981. 
Contract AC03-80SF11511. 202p. NTIS, PC Al0/MF AOl. 
Order Number DE82008495. 

Portions of document are illegible. 

Atria dating back as far as the Roman Empire from fourteen 
countries were reviewed. Several tentative conclusions have 
emerged regarding optimal atria aspect ratios and mechanisms to 
control the atria microclimate. Three areas were considered in the 
review of atrium technical considerations: cooling design concepts, 
thermal functions and atrium operating principles. The cooling 
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design concepts discussed include radiative cooling, shading, con- 
vective cooling (wind-driven and thermally-induced), and thermal 
mass. Assumed atrium thermal functions consist of the control of 
incoming solar radiation, ventilation, cooling and day-lighting. Pri- 
mary atrium operating mechanisms are convective, conductive and 
radiative heat transfer. The partitioning of these energy flows are 
highly dependent upon specific atrium system parameters. Existing 
natural convection heat transfer and ventilation algorithms as they 
pertain to atria are presented. The limitations and major assump- 
tions used in developing these algorithms are discussed. The com- 
puter programs reviewed include: (1) BLAST, (2) CALPAS3, (3) 
DEROB, (4) DOE-2A, (5) FREHEAT, (6) PASOLE, (7) 
PEGFIX, (8) NBSLD, (9) TWOZONE, and (10) UWENSOL. Out 
of the many atria surveyed, forty-one from thirty-seven locations in 
the US have been identified and documented. Most of the sites 
identified are commercial buildings. Sites are categorized into those 
already constructed and those still in the planning or building 
stages. Annotated bibliographies for information about atria are pre- 
sented. These are grouped into the following subject areas: (1) gen- 
eral passive cooling, (2) climate and human comfort, (3) thermal 
and ventilation equations, (4) atria, (5) courtyards, and (6) measure- 
ment techniques. 


49852 (DOE/SF/11578—T1) Possible application of 
solar-thermal energy in the chemical industry. Martin, L.R. 
(Aerospace Corp., El Segundo, CA (USA). Energy and Re- 
sources Div.). Jun 1982. Contract AI03-81SF11578. 29p. 
(ATR—82(2835)-4ND). NTIS, PC A03/MF AOl. Order 
Number DE82019218. 

Portions of document are illegible. 

Eight chemicals are identified that require substantial 
amounts of non-recoverable energy for their production. The 
chemicals are: ethylene, vinyl chloride, styrene, propylene, butadi- 
ene, isoprene, hydrogen, and phosphorus. These chemicals are used 
to produce a wealth of products such as plastics, rubbers and fertil- 
izers. In most cases, these energy intensive materials are at the top 
of a pyramid of subsequent, exothermic reactions and products that 
do not require additioual thermal energy except for separation 
processes. Their production at present is centralized and done on a 
large scale, and most of the organics are produced in refineries 
where hydrocarbon energy is abundant. This association with refin- 
eries means at present that direct substitution of solar energy for 
hydrocarbon fired heaters may not be convenient, even though sci- 
entifically feasible. Other novel solar energy applications are pro- 
duction of caustic soda from thermodynamic cycles, ethylene from 
ethanol, and butadiene from ethanol. 


49853 (DTH-LV-MEDD—87(Rev.)) Consumption of 
energy necessary to construct solar heating systems. Lawaetz, 
H.; Furbo, S. (Danmarks Tekniske Hoejskole, Lyngby. Lab. 
for Varmeisolering). Jun 1981. 55p. (In Danish). NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE82750390. 

Solar heating systems convert solar energy into heat utilized 
in space- or water-heating and resulting in conventinal fuel econo- 
my. Production and installation of solar heating systems requires, 
however, energy supplies. In this report invetigations of energy 
consumption in the construction-installation process for solar sys- 
tems are described. This consumption is compared to the expected 
fuel conservation achievable in an average system. Indications how 
to economize energy consumption in future are given. 


49854 (DTH-LV-MEDD—112) Solar heating system for 
space heating. A report based on 2 years measurements of a 
system at Greve and Gentofte. Mikkelsen, S.E.; Soenderskov 
Joergensen, L. (Danmarks Tekniske Hoejskole, Lyngby. 
Lab. for Varmeisolering). Aug 1981. 222p. (In Danish). 
NTIS (US Sales Only), PC Al0/MF AOl1. Order Number 
DE82750391. 

This is the final report concerning monitoring of two solar 
systems during a period of two years, (demonstrations projects 
within the Solar Energy Programme of the Ministry of Energy). 
The report describes the two houses, the heating installations and 
the solar systems both of which are used for space heating and do- 
mestic hot water. The result of two years investigations is that the 
function of the collectors has been satisfactory, although the curves 
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are somewhat lower than the curves of efficiency of the collectors 
used today. Also the heat loss of the two storage tanks and the 
amount of energy saved has been determined. From the existing 
computer simulation programme at the Thermal Insulation Labora- 
tory a model, which simulates the two systems, has been devel- 
oped. By adding a few subprogrammes, which simulate the heating 
installation, a good agreement was achieved between measured and 
calculated values with regard to heat gain, percentage of solar, heat 
loss and hours of operation. Based on the computer model a gener- 
al analysis of solar systems for space heating and domestic hot 
water has been carried out. The calculations show that the heat 
gain of a solar system for space heating is more dependent on the 
heating installation than previously assumed. The calculations 
evaluate the sensitivity of of the various systems in relation to the 
pattern of the occupants, including reduction of temperature during 
night, part heating of the house, dimensions of radiators, reglations 
of the heating systems, etc. The systems must not depend on a com- 
plicated and expensive control system, which may be difficult for 
the user to understand and set correctly. As a result of these inves- 
tigations two systems are found to satisfy these requirements. An 
analysis of the economical optimum of the size of the radiator has 
been carried out. 


49855 (H-C—1007/010-81-999) Experimental testing of 
control strategies for solar-cooling systems. Curran, H.M. 
(Hittman Associates, Inc., Columbia, MD (USA)). Feb 
1981. Contract AC03-79CS30202. 28p. NTIS, PC A03/MF 
A0Ol. Order Number DE82008272. 

Environmental control of a building is considered with re- 
spect to: the structural shell, HVAC distribution system, HVAC 
energy conversion equipment, HVAC control systems, and human 
factors. Modeling and computer simulation of solar HVAC systems 
is briefly discussed along with experimental testing by two meth- 
ods--experimental operation of a solar HVAC system with a simu- 
lated collector, and experimental operation of a complete system 
under real weather and load conditions. Prior experimental test 
projects are discussed briefly and tabuiated. Finally, a test program 
is recommended that consists of: development of a complete com- 
puter simulation model, development of control strategies to be 
tested, development of computer simulation sub-routines for control 
strategies, testing of control strategies by computer simulation, ex- 
perimental testing, and data analysis. Each of these tasks is de- 
scribed individually. (LEW) 


49856 (LA—9098-MS) Monitored passive-solar buildings. 
Jones, R.W. (comp.). (Los Alamos National Lab., NM 
(USA)). Jun 1982. Contract W-7405-ENG-36. 69p. NTIS, 
PC A04/MF AO1. Order Number DE82019715. 

Selected performance results from six monitored passive and 
hybrid solar heated buildings are presented. These employ: a two- 
story Trombe wall; a thermosyphoning solar air heater with rock 
bin storage; a greenhouse; a composite concrete-and-water Trombe 
wall; two-story sunspace; and, for a mobile/modular home, direct 
gain and roof pond. (LEW) 


49857 (LA—9299-MS) Solar heating in the Los Alamos 
mobile/modular home Unit No. 1. Hedstrom, J.C.; Moore, 
S.W. (Los Alamos National Lab., NM (USA)). Apr 1982. 
Contract W-7405-ENG-36. 66p. NTIS, PC A04/MF AOl1. 
Order Number DE82016136. 

Mobile/Modular Home Unit No. 1 at the Los Alamos Na- 
tional Laboratory has an active system that incorporates 340 ft? of 
flat black, single-glazed, flat-plate air-heating collectors mounted at 
a 60° tilt on the south wall. The thermal storage is in 1536 pint jars 
of water. The unit has been in operation since March 1976; data 
were obtained on the unit from October 1976 to May 1979. Data 
acquisition was accomplished with a Hewlett-Packard (HP) 3050 
system controlled with a HP 9825 desk-top calculator. Complete 
energy summaries for the 1976-77, 1977-78, and 1978-79 heating 
seasons were obtained. The solar energy system has provided about 
70% of the heating requirements of the house each season. Al- 
though the active solar energy system provides a major fraction of 
the space and domestic hot water requirements, the yearly total 
energy supplied is low. This is primarily because the house load is 
lower than expected because of passive gains and internal heat gen- 





6225 / ERA VOL. 7, NO. 19 


eration. Low performance is also the result of a low storage mass 
(5.3 Btu/sub c~/? °F) and several possible uncontrolled air leaks. A 
paper design has.been completed on a new, modular, solar heated 
home based on the information and experience obtained from the 
first unit. 


49858 (LA—9317-MS) Solar drying of sewage sludge. 
Hedstrom, J.C.; Dreicer, J.S. (Los Alamos National Lab., 
NM (USA)). May 1982. Contract W-7405-ENG-36. 30p. 
NTIS, PC A03/MF A0O1. Order Number DE82015830. 

Portions of document are illegible. 

An experimental and analytical study on solar drying of di- 
gested sewage sludge is summarized. Documentation of the results 
of sludge-drying by passive means in a greenhouse-type structure is 
presented. The experimental program measured the hourly rate of 
evaporation of water from test trays placed both outside and inside 
a greenhouse test cell. A computer model was written to predict 
the evaporation rate and was verified against the experimental data. 
The model was then used to predict the yearly performance of a 
greenhouse drying system for 26 cities in the United States. These 
results are tabulated and are compared with published lake-evapora- 
tion data. 


49859 (LBL—13753) Durable innovative solar optical 
materials: the international challenge. Lampert, C.M. (Law- 
rence Berkeley Lab., CA (USA)). Jan 1982. Contract W- 
7405-ENG-48. 9p. (CONF-820107—8; EEB-W—82-02). D. 
Order Number DE82011193. 

From SPIE optical coatings for energy efficiency and solar 
applications conference; Los Angeles, CA, USA (25 Jan 1982). 

Portions of document are illegible. MN only. 

A variety of optical coatings are discussed in the context of 
solar energy utilization. Well known coatings such as heat mirrors, 
selective absorbers, and reflective films are covered briefly. Empha- 
sis is placed on the materials limitations and design choices for var- 
ious lesser known optical coatings and materials. Physical and opti- 
cal properties are detailed for protective antireflection films, flu- 
orescent concentrator materials, holographic films, cold mirrors, ra- 
diative cooling surfaces, and optical switching films including elec- 
trochromic, thermochromic, photochromic, and liquid crystal 
types. For many of these materials research is only now being con- 
sidered, and various design and durability issues must be addressed. 


49860 (LBL—14111) Infiltration and indoor air quality in 
a sample of passive-solar and super-insulated houses. Wagner, 
B.S,; Rosenfeld, A.H. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jun 1982. Contract W-7405- 
ENG-48. 7p. (CONF-820819—8). NTIS, PC A02/MF AO1. 
Order Number DE82018516. 

From 7. national passive solar conference; Knoxville, TN, 
USA (29 Aug 1982). 

Infiltration rates and indoor air quality were measured in 16 
solar and super insulated houses in California. In this area careful 
construction can, at reasonable cost, reduce infiltration to 0.2 to 0.5 
air changes per hour (40 to 100 ft*/min). To evaluate possible 
indoor air quality problems at these low infiltration rates, levels of 
three pollutants were monitored in early 1982 during weather cold 
enough to encourage occupants to keep their windows closed. 
NOz, formaldehyde, and radon were measured using inexpensive, 
passive monitors The blower door infiltration measurements are 
described and relationships between relevant building and occupant 
characteristics and observed levels of pollutants are discussed. 
These levels are also compared to current standards; implications 
for housing design and construction techniques are discussed, and 
further research needs are suggested. 


49861 (LBL—14529) Thermal and economic performance 
of low-income housing. Crenshaw, R. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jun 1982. Con- 
tract AC03-76SF00098. 7p. (CONF-820819—9). NTIS, PC 
A02/MF AO1. Order Number DE82018532. 

From 7. national passive solar conference; Knoxville, TN, 
USA (29 Aug 1982). 

Portions of document are illegible. 

One hundred forty-two low-income homes in 12 cities across 
the United States underwent optimal weatherization, which includ- 
ed insulation, reduced infiltration, and modifications to windows 
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and heating systems. Average savings of 40% were achieved at a 
cost of $1800. After the cost-effectiveness of optimal weatherization 
was measured, some houses were further upgraded with house-doc- 
toring, solar air collectors, circulating fans, and wood stoves; then 
another set of measurements were taken. Four years of data have 
been collected and analyzed. From it conclusions can be drawn 
about the cost-effectiveness of introducing a combination of wood 
stoves, furnace retrofits, infiltration controls, small solar air collec- 
tors, and reductions in thermal conductivity of the building shell. 


49862 (LBL—14576) Monitored superinsulated and solar 
houses in North America: a compilation and economic analy- 
sis. Ribot, J.C.; Ingersoll, J.G.; Rosenfeld, A.LH. (Lawrence 
Berkeley Lab., CA (USA)). Jun 1982. Contract ACO03- 
76SF00098. 7p. (CONF-820819—12). NTIS, PC A02/MF 
AO1l. Order Number DE82018782. 

From 7. national passive solar conference; Knoxville, TN, 
USA (29 Aug 1982). 

Portions of document are illegible. 

In ongoing compilation, BECA-A (Building Energy-Use 
Compilation and Analysis, Part A, New Homes) 97 submetered, 
energy-efficient homes in North America and Europe have been 
analyzed. Only 21 have acceptable data on added first cost of con- 
servation measures. Of these, the lowest cost of conserved energy 
d$/dE is for the superinsulated category, where d$/dE is about $7/ 
MBtu. Only 22 homes have submetering adequate to permit cor- 
recting space heating loads for variations in occupant behavior 
(thermostat preference and heat gains from appliances). For these 
22, the standardized fuel intensity is only 67 kJ/m?-DD, compared 
to US 1979 building practice of 140, or US stock of 260. 


49863 (MASEC-R—81-020/2) Workbook on: passive 
solar design and energy efficient construction. (Mid-Ameri- 
can Solar Energy Complex, Bloomington, MN (USA); Wa- 
terford School District, MI (USA). Office of Occupational 
Education). May 1981. Contract AC02-79CS30150. 359p. 
NTIS (US Sales Only). Order Number DE82013503. 

Portions of document are illegible. 

After a discussion of the need for energy education, the 
MASEC Solar 80 program is described, which is aimed at the com- 
mercialization of the design and construction of solar efficient resi- 
dential buildings. Processes of heat loss and heat gain in buildings 
are described as background for passive solar design. Then funda- 
mentals of energy efficient construction and of passive solar design 
are presented. Procedures are given for calculating design heat 
loads, solar contribution, and auxiliary heating requirement. Means 
are also described of passive solar cooling. Site selection, analysis 
and landscaping and interior design for passive solar homes are 
covered. Financial considerations and passive solar marketing and 
development are covered. (LEW) 


49864 (MASEC-R—81-029/2) Passive solar retrofit gui- 
debook. (Londe-Parker-Michels, Inc., St. Louis, MO 
(USA)). Jan 1981. Contract FG02-81CS30631. 339p. NTIS, 
PC A15/MF AOl1. Order Number DE82013495. 

Portions of document are illegible. 

The steps involved in retrofitting an existing building for 
passive solar heating are discussed, and include: conservation meas- 
ures (increasing insulation and furnace efficiency and decreasing in- 
filtration); site analysis for orientation, declination, and shading; 
glazing (including night insulation and overhangs); and thermal 
mass. A retrofit analysis is discussed along with details on each of 
four retrofit types - direct gain, thermal storage walls (Trombe 
walls and water walls), sunspaces, and thermosiphon air panel. 
Methods of calculating heat loss and solar retrofit performance are 
given and illustrated, as are methods of financial analysis, including 
payback period. Sources of financing are discussed. Marketing of 
passive solar retrofits is discussed and illustrated by a case study. 
(LEW) 


49865 (NP—2901836, pp 1-8) Sunclay - project in Goth- 

enburg. 1500m? solar collectors, 800 kW diesel-operated heat 

pump, accumulation in 90 000 m° clay. Hultmark, G: (Bengt 

Dahlgren, Ingenjoersbyraa AB, Goeteborg, Sweden). 1981. 

(In Swedish). NTIS (US Sales Only), PC A04/MF AOl1. 
From Solar energy day; Denmark (7 May 1981). 
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A school in Gothenburg (Sweden) is heated by a combined 
system consisting of 1500 m? roof solar collector, heat storage in 
clay formations in an adjacent field through 400 u-shaped tubes and 
diesel-operated heat pumps. Pay-off time for this experimental 
system is calculated for 7 years. 


49866 (NP—2901836, pp 9-19) Combined system at 
Farum. Project for 150 m? solar collectors and 9 km ground- 
coils for a school. Schultz, J. (Steensen og Varming, Gen- 
tofte, Denmark). 1981. (In Danish). NTIS (US Sales Only), 
PC A04/MF AOl. 

From Solar energy day; Denmark (7 May 1981). 

A school in a Copenhagen suburb has a combined system of 
renewable energy sources under construction. 9100 m ground coils 
for heat-pump system are installed, heat-pump effect to be 350 kW. 
160 m? solar collectors are to be combined with 2 windmills with 
110 kW effect. The system is planned for use at OdegC and should 
supply 97% of heat demand. 


49867 (NP—2905270) Advisory services provided to 
study solar energy feasibility in the Queen Elizabeth Hospital 
in Bridgetown for the Ministry of Health and National Insur- 
ance of Barbados. Final report, February 23-March 5, 1981. 
(World Health Organization, Washington, DC (USA). Pan 
American Health Organization). 1981. 204p. World Health 
Organization, Pan American Health Organization, 525-23rd 
St., NW, Washington, DC 20037. 

Portions of document are illegible. 

A solar water heating system is proposed to serve part of a 
Barbados hospital. Some design considerations are discussed which 
should be applied to provide a completed successfully operating 
solar system. Economic analyses are performed for various invest- 
ment alternatives to provide information for decision-making. 
(LEW) 


49868 (SERI/TP—254-1643) Passive-solar manufactured 
buildings development and analysis. deKieffer, R.; Taylor, 
R.; Brant, S.; Simms, D. (Solar Energy Research Inst., 
Golden, CO (USA)). Jun 1982. Contract AC02-77CH00178. 
8p. (CONF-820819—13). NTIS, PC A02/MF A0Ol1. Order 
Number DE82019162. 

From 7. national passive solar conference; Knoxville, TN, 
USA (29 Aug 1982). 

Portions of document are illegible. 

Manufactured buildings are quickly becoming the most cost- 
effective residential and light commercial buildings in the American 
marketplace. Over the past three years the Solar Energy Research 
Institute (SERI) and the Department of Energy (DOE) have 
worked with building manufacturers to design, develop, and build 
passive solar manufactured buildings. This development process has 
led to extremely valuable information in design development and 
design options, cost analysis, and estimated and monitored thermal 
performance on all types of manufactured buildings. Because of the 
tight cost/marketing restrictions in this industry, the lessons learned 
in this program are beneficial to all sections of the design and build- 
ing community. This paper describes the scope and content of this 
data by using a case study developed for the program. 


49869 (SERI/TP—254-1644) Performance results from 
passive-solar residences in Denver, Colorado. Swisher, J.N. 
(Solar Energy Research Inst., Golden, CO (USA)). 1982. 
Contract AC02-77CH00178. 7p. D. Order Number 
DE82019126. 

Portions of document are illegible. 

The thermal performance of six passive-solar residences in 
the Denver, Colorado metropolitan area is discussed. These build- 
ings were monitored during the 1981-1982 heating season as part of 
the Residential Class B Passive-Solar Performance Monitoring Pro- 
gram. A low-cost approach to building thermal monitoring is ex- 
plained, including the instrumentation hardware, the real-time data 
reduction program, and the performance evaluation methodology. 
The buildings are described in detail, with monthly and seasonal 
summaries of weather data and the basic building energy flows. 


Future detailed analysis efforts, using hourly data, are discussed 
briefly. 
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49870 (SERI/TR—733-724) PROSYS/ECONMAT 
users’ guide: solar industrial-process-heat feasibility evalua- 
tion. Stadjuhar, S. (Solar Energy Research Inst., Golden, 
CO (USA)). Feb 1982. Contract AC02-77CH00178. 279p. 
NTIS, PC A13/MF A0O1. Order Number DE82008341. 

Portions of this report are illegible. 

An analytical method is provided for evaluating the feasibil- 
ity of solar industrial process heat applications for use in industrial 
analyses. The evaluation procedure uses a flexible, fast-calculating 
computer code - PROSYS/ECONMAT. The performance model 
PROSYS predicts long-term energy output for several collector 
types including flat-plate, nontracking concentrator, (evacuated 
tube, CPC), a one-axis tracking concentrator (parabolic trough), 
and a two-axis concentrator (parabolic dish). The economic code 
calculates solar equipment cost estimates, annual energy capacity 
cost, levelized price of solar energy, net present value, internal pro- 
ject rate of return, and payback. User input consists of industrial 
process information (e.g., process temperature, heat rate, present 
fuel type) and optional economic parameters (e.g., fuel cost, escala- 
tion, labor rates). The PROSYS/ECONMAT code has been used 
in a variety of analyses including industrial case studies, end-use 
matching, suitability mapping, and industrial feasibility analyses. 
Accuracy of algorithms and internal parameters in both the per- 
formance and economic models has been reviewed and improved. 
Data bases have been expanded - meteorological data (METDAT) 
to 231 sites and economic data (ECONDAT) to include state aver- 
age fuel prices and labor rates. Default values for all critical varia- 
bles have been selected to provide reasonable results. In addition, 
optional user input and control have been provided to allow the ex- 
perienced user freedom to customize the analysis. 


- 49871 (SOLAR/1006—82/50) Solar project description; 


for Houston Construction Company, single family residence, 
Eden Prairie, Minnesota. (Department of Housing and 
Urban Development, Washington, DC (USA); Boeing 
Aerospace Co., Seattle, WA (USA)). 1982. Contract ABO1- 
76CS31020. 59p. NTIS, PC A04/MF AO1. Order Number 
DE82012337. 


The Houston Construction Company solar energy system is 
designed to provide 62 percent of the space heating and domestic 
hot water energy requirements for a single-family detached resi- 
dence containing 1796 square feet. The residence is in Eden Prairie, 
MN. Energy collection is accomplished by 468 square feet of So- 
laron flat-plate collectors which face south at an angle of 60 de- 
grees from the horizontal. Air is the medium for transfer of solar 
energy from the collectors to either the conditioned space or stor- 
age. Storage is a 314 ft® bin containing approximately 24,000 Ibs of 
crushed rock located in a utility room. When solar energy is inad- 
equate to satisfy the requirements of the space heating subsystem, 
auxiliary thermal energy is supplied from an 80,000 Btu/hr natural 
gas furnace. Domestic hot water is provided by a 30,000 Btu/hr 
natural gas water heater if the solar contribution is insufficient. 


49872 (SOLAR/1041—82/14) Solar energy system per- 
formance evaluation, Forest City Dillon, Washington, DC, 
January 1981 through December 1981, Pakkala, P.A. (Auto- 
mation Industries, Inc., Silver Spring, MD (USA). Vitro 
Labs. Div.). 1981. Contract AC01-79CS30027. 75p. NTIS, 
PC A04/MF AO1. Order Number DE82016090. 

Portions of document are illegible. 

The Forest City Dillon solar energy system is the Fort Lin- 
coln Senior Village apartment complex in Washngton, DC. The 
active solar energy system is designed to supply 59% of the hot 
water, and consists of 2592 square feet of flat plate collectors, 3200- 
gallon storage tank, and an auxiliary oil-fired boiler. Performance 
data are given for each month of 1981 for the system overall and 
for the collector, storage and hot water subsystems. The solar frac- 
tion was 28%, far short of the expected 59%. Solar energy saved 
3218 gallons of fuel oil at the expense of 4986 kWh of electricity 
for an overall saving of $3870.00. Other data given include the 
solar savings ratio, system performance factor, solar system coeffi- 
cient of performance, auxiliary energy and operating energy used, 
weather data, system operation sequence, and typical array and 
storage temperatures. The site and the performance evaluation tech- 
niques and equations are described. (LEW) 
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49873 (SOLAR/1095—82/50) Solar project description 
for Baker Homes, Inc., single-family residence, Oxford, Ohio. 
(Department of Housing and Urban Development, Wash- 
ington, DC (USA); Boeing Co., Seattle, WA (USA)). 12 
Feb 1982. Contract AB01-76CS31020. 50p. NTIS, PC A03/ 
MF AOl1. Order Number DE82007850. 

Portions of document are illegible. 

The residential solar demonstration project is a direct gain 
system utilized for space heating. Electric baseboard heater units 
and a wood burning stove are provided for a supplemental heat 
source. Window panels totalling 461.6 square feet are mounted on 
the south wall at a 60° angle to the horizontal and admit light to a 
mass wall between the greenhouse/solar plenum area and the living 
spaces. Liquid-filled steel tubes, surface-mounted on the mass wall, 
and the concrete floor of the greenhouse also provide thermal stor- 
age. Space heating demands are met by circulating room air 
through the greenhouse and solar plenum, and summer space cool- 
ing is provided by drawing outside air through buried earth tubes 
and forcing it through the living spaces, the greenhouse, and the 
solar plenum. The collector, storage, load, and auxiliary load sub- 
systems are outlined and diagrammed as well as the overall system, 
and four modes of operation are described, which are collector-to- 
storage, storage-to-space heating, greenhouse cooling, and living 
spaces cooling. Original cost estimates for provisioning and installa- 
tion of the solar system are given. The system’s performance evalu- 
ation instrumentation for the National Solar Data Network is de- 
scribed. (LEW) 


49874 (SOLAR/2055—82/14) Solar-energy-system _per- 
formance evaluation. Scottsdale Courthouse, Scottsdale, Ari- 
zona. March, April, July, August, and October 1981 through 
February 1982. Wetzel, P.E. (Automation Industries, Inc., 
Silver Spring, MD (USA). Vitro Labs. Div.). 1982. Con- 
tract AC01-79CS30027. 76p. NTIS, PC AOS5/MF AOl. 
Order Number DE82019030. 

The site is the County Courts Building in Scottsdale, Arizo- 
na. Its active solar energy system is designed to supply 100% of the 
heating and 60% of the cooling load. The system consists of 2723 
square feet of concentrating collectors, 5000 gallons of hot water 
storage, 25.5-ton absorption chiller, and backup electric resistance 
heating and a 25-ton electric reciprocating vapor-compressor 
chiller. The system performed far below design expectations due to 
the extremely poor performance of the collector array. Perform- 
ance data given include the solar fraction, solar savings ratio, con- 
ventional fuel savings, and coefficient of performance. Monthly 
performance data are tabulated for the solar system and for each 
subsystem. Also given are monthly solar operating energy, energy 
savings, and weather conditions for each month. Typical system 
operation data are graphed and a typical operating sequence is 
given. Among the appendices are a brief system description, the 
performance evaluation techniques, typical monthly data, long-term 
weather data, and a brief discussion of sensor technology. (LEW) 


49875 (SOLAR/2089—82/14) Solar-energy-system per- 
formance evaluation. Crown Realty I, Lakewood, Colorado. 
December 1981 through March 1982. Welch, K.M. (Automa- 
tion Industries, Inc., Silver Spring, MD (USA). Vitro Labs. 
Div.). 1982. Contract ACO01-79CS30027. 77p. NTIS, PC 
A05/MF AOl1. Order Number DE82019029. 

The Crown Realty I site is a small office building in Colora- 
do. Its active solar space heating system is equipped with 907 
square feet of liquid flat-plate collectors, 2500-gallon water storage 
tank, and several solar-assisted heat pumps with electric resistance 
strip auxiliary heating. Solar system performance data given include 
the solar fraction, solar savings ratio, conventional fuel savings, 
system performance factor and coefficient of performance. Al- 
though the solar fraction was 29%, the solar savings ratio reflects a 
9% penalty due to operating energy expense. Monthly system per- 
formance data are tabulated, as well as performance data for each 
subsystem - the collector, storage, and space heating subsystems. 
Monthly solar operating energy, energy savings, and weather con- 
ditions data are also tabulated. Typical system operation data are 
also graphed and discussed, as is solar energy utilization. Among 
the appendices are a system description, performance evaluation 
techniques, typical monthly data, long-term weather data, and a 
brief discussion of the sensor technology. (LEW) 
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49876 (SRI-PYU—2221) Determination of properties of 
fluids for solar-cooling applications. Literature survey. 
Podoll, R.T. (SRI International, Menlo Park, CA (USA)). 
Feb 1981. Contract AC03-80CS30221. 49p. NTIS, PC A03/ 
MF AO1. Order Number DE82007241. 

A detailed literature search of the available thermodynamic 
data of proposed refrigerant/absorbent pairs and measurement of 
those data that are unmeasured or unreliable are reported. The data 
to be obtained for the pure fluids included: the critical temperature, 
pressure and volume; the vapor pressure curve; the latent heat of 
vaporization at the normal boiling point; the freezing point; the spe- 
cific heat of the liquid and vapor; and the specific volumes of the 
saturated liquids and vapors. For the fluid mixtures, the data in- 
cluded the dew point and bubble point at four specified pressures 
plus the heats of mixing and specific heat at several solution com- 
positions. Pure fluids surveyed included: ammonia, methylamine, 
ethylamine, chlorodifluoromethane (R-22), fluorodichloromethane 
(R-21), ethylene glycol, 1,4-Butanediol, diethylene glycol dimethyl 
ether (DGDE), N,N-dimethylacetamide (DMA), N,N-dimethylhex- 
anamide (DMH), N,N-dimethyldecanamide (DMD). Binary fluid 
mixtures surveyed included: ammonia/ethylene glycol; ammonia/ 
1,4-butanediol; methylamine/ethylene glycol; methylamine/1,4-bu- 
tanediol; ethylamine/ethylene glycol; ethylamine/1,4-butanediol; 
and R-22/ DGDE. (LEW) 


49877 (SSEC/SP—41290) Houston design/build work- 
shop for passive solar homes: summary. (Southern Solar 
Energy Center, Atlanta, GA (USA)). Oct 1981. Contract 
AC02-79CS30166. 36p. NTIS, PC A03/MF AOl. Order 
Number DE82009501. 

Portions of document are illegible. 

The workshop is briefly described and evaluated. Evaluation 
forms completed by 20 of the 50 attendees are given as well as the 
analysis of the data they provide. Conclusions are drawn regarding 
the program, speakers, site, communication materials, and profes- 
sional identification of the attendees (as architects, builders, etc.). 
(LEW) 


49878 Adventures in alternate energy: solar in the city. 
Ruby, D. Popular Science; 220: No. 6, 45-46(Jun 1982). 

In Boston a 70-year-old row house was solar retrofitted with 
a fan-assisted thermosiphoning system. The original brick is re- 
tained as the absorber, glassed over with a selective-surface glazing 
that prevents collected heat from reradiating away. The house also 
received new windows and increased insulation. Because the row 
house faces 15° west of due south and is shaded by buildings across 
the street as high as the first floor, the collectors begin at the 
second story. There are six separate collectors, each serving a 
single apartment in the first winter of operation, the system contrib- 
uted more than 40% of the buildings heating load. At that rate, the 
$12,000 cost of the system should be recovered in about 14 years. 
(LEW) 


49879 Thermal control system and method for a passive 
solar storage wall. Ortega, J.K.E. (to Dept. of Energy). US 
Patent Application 282,286. 10 Jul 1981. 28p. Contract 
AC02-77CH00178. 

A system and method are provided for controlling the stor- 
ing and release of thermal energy from a thermal storage wall 
wherein said wall is capable of storing thermal energy from insola- 
tion. The system and method includes a device such as a plurality 
of louvers spaced a predetermined distance from the thermal wall 
for regulating the release of thermal energy from the thermal wall. 
This regulating device is made from a material which is substantial- 
ly transparent to the incoming solar radiation so that when it is in 
any operative position, the thermal storag~ wall substantially re- 
ceives all of the impacting solar radiation. The material in the regu- 
lating device is further capable of being substantially opaque to 
thermal energy so that when the device is substantially closed, ther- 
mal release of energy from the storage wall is substantially mini- 
mized. An adjustment device is interconnected with the regulating 
mechanism for selectively opening and closing it in order to regu- 
late the release of thermal energy from the wall. 





14 SOLAR ENERGY 
1409 Solar Thermal Utilization 


49880 Tool for architects: A simple method of calculation 
for domestic buildings with passive solar heating systems. 
Lohr, A.W. Bauphysik.; 3: No. 3, 83-91(Jun 1981). (In 
German). 

If a house is carefully planned, 50% of its heat demand can 
be supplied by passive solar systems even in our climatic region. 
The following method of calculation provides a basis for the pre- 
diction of the solar component and thus gives information on the 
design of buildings with passive solar heating systems. 


49881 Methodology to determine cost and performance 
goals for active solar cooling systems. Warren, M.L.; Wahlig, 
M. (Univ of Calif, Berkeley, USA). American Society of Me- 
chanical Engineers, [Paper|; No. 81-WA/Sol-32, vp(1981). 

Economic and thermal performance analyses of typical resi- 
dential and commercial active solar cooling systems are used to de- 
termine cost goals for systems to be installed between the years 
1986 and 2000. Market penetration for heating, ventilating, and air 
conditioning systems depends on payback period, which is related 
to the expected real return on investment. Methods for achieving 
these cost goals and expected solar cooling system costs will be dis- 
cussed. 13 refs. i 


49882 Solar energy water desalination in the United 
States and Saudi Arabia. Luft, W. (Sol Energy Res Inst, 
Golden, Colo, USA). Proceedings, Intersociety Energy Con- 
version Engineering Conference; 2: 1800-1803(1981). (CONF- 
810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

Five solar energy water desalination systems are described. 
The systems will each deliver 6000 m/sup 3//day of desalted water 
from either seawater or brackish water. After the system definition 
study is completed in August 1981, two systems will be selected for 
pilot plant construction. The pilot plants will have capacities in the 
range of 100 to 400 m/sup 3//day. 7 refs. 


49883 Integrated wind and solar powered desalination fa- 
cility. Szostak, R.M.; Agarwal, D.; Callahan, J.T.; Mohn, 
J.V. III. (Catalytic Inc, Philadelphia, Pa, USA). Proceedings, 
Intersociety Energy Conversion Engineering Conference; 2: 
1825-1831(1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

This design concept for a solar desalination plant couples a 
state of the art solar power generation system with a reverse osmo- 
sis membrane filtration system. An average throughput of 6000 m/ 
sup 3//d is realized through operation totally independent of inter- 
connection with the utility grid. Alternating current electric power 
is generated by an integrated wind and solar energy conversion 
system. The optimal wind/solar ratio is very dependent upon site 
conditions. 7 refs. 


49884 Potential for supplying solar thermal energy to in- 
dustrial unit operations. May, E.K. (Sol Energy Res Inst, 
Golden, Colo, USA). AIChE (American Institute of Chemi- 
cal Engineers) Symposium Series; 77: 61-69(1981). (CONF- 
800802—; CONF-801104—). 

From 89. annual meeting of the American Institute of 
Chemical Engineers; Portland, OR, USA (17 Aug 1980). 

The major near-term impact of using solar energy to supply 
process heat will most likely occur in industries operating processes 
at temperatures below 370/degree/C (700/degree/F). Applying the 
“end-use matching” concept effectively ranks industrial unit oper- 
ations as solar energy applications. Drying industrial materials by 
direct exposure to solar radiation is a unique opportunity to provide 
solar industrial heat economically and on a large scale. Using high- 
temperature water (HTW) for process heating can be more eco- 
nomical than using steam. Solar systems are more easily retrofit to 
liquid heating systems, and transporting heat as HTW could solve 
problems of land ava‘lability that may hinder widespread applica- 
tion of solar technology. 12 refs. 


49885 Use of earth coupling in solar assisted heat pumps. 
Metz, P.D.; Kush, E.A.; Andrews, J.W. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). pp 111-121 of Earth heat 
pump systems. Goeteborg, Sweden; Chalmers University of 
Technology (1979). 
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From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

A research program at Brookhaven National Laboratory 
studies the use of thermal coupling between the earth and the stor- 
age element of a solar source heat pump system. Four buried tanks 
and five configurations of serpentine plastic pipe are presently 
being studied with various control strategies. System heating and 
cooling performance, detailed earth temperature profiles, and soil 
thermal properties are measured. Experimental results are used to 
validate heat flow models. This paper explains the integration of 
ground coupling with solar heat pump systems, describes the tank 
and pipe field configurations, outlines the heat flow model develop- 
ment, reports on the experimental results to date, and compares 
these results to model predictions. 


49886 (DOE/CS/30385—T1) Phase One, passive and 
hybrid solar manufactured-housing program. (Usry, Inc., 
Richmond, VA (USA)). [nd]. Contract FC02-80CS30385. 
148p. NTIS, PC AO7/MF AOl. Order Number 
DE82006314. 

Portions of document are illegible. 

A project is described which integrates energy conserving 
and passive and hybrid solar technologies into the construction/ 
mass production processes of modular housing. Design concepts 
presented include direct gain, Trombe wall, and sunspace designs. 
Site built masonry was assessed as having the most potential for the 
application. Prototype direct gain and sunspace designs were devel- 
oped to be responsive to the climates of Maryland, Virginia, West 
Virginia, and North and South Carolina, using the Richmond, Vir- 
ginia climate as a base case. Both prototypes’ designs are described 
including energy collection, storage, and transfer systems, backup 
heating, mechanical and manual system manipulation, energy con- 
servation features, and the relationship of building design to occu- 
pant use patterns. Drawings of the prototype systems and thermal 
performance calculations for the final designs are given and market- 
ing issues are addressed. (LEW) 


49887 (SOLAR/2046—81/14) Solar-energy-system per- 
formance evaluation, October 1980-August 1981. Wetzel, 
P.E. (Argonne National Lab., IL (USA)). [nd]. Contract 
AC01-79CS30027. 73p. NTIS, PC A04/MF AOl. Order 
Number DE82008327. 

Portions of document are illegible. 

The solar site is an Animal Quarantine Center in Upton, 
New York, using 2484 ft? of flat-plate collectors and 5300 gallons 
of solar hot water storage located outside and above ground. The 
system was designed to provide 20% of the annual heating load 
and 100% of the annual domestic hot water load. The solar system 
actually provided 5% of the total system load. Many control and 
mechanical malfunctions contributed to the poor performance. 
(MHR) 
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REFER ALSO TO CITATION(S) 49763, 49776, 49778, 49779, 49781, 49782, 
49783, 49784, 49847, 49881, 50716 


49888 (CONF-801203—, pp 6.32-6.34) Solar materials 
development. Butler, B.L.; Call, P.J.; Roberts, P.A. 1980. 
NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The research methodologies used in developing materials for 
optical subsystems and thermal receiver and energy transport sub- 
systems are summarized and examples of specific projects are pre- 
sented. The status of current materials activities is tabulated.(LEW) 


49889 (CONF-801203—, pp 6.35-6.36) Component re- 
search and technology development. Lefferdo, J.M.; Gupta, 
B.P. (Solar Energy Research Inst., Golden, CO). 1980. 
NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Opportunity areas in solar thermal technology are discussed 
with a focus on recent experiments conducted, or in planning 
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stages, designed to demonstrate feasibility and to provide qualita- 
tive and quantitative evaluation of new concepts and components. 
Work on mechanisms capable of providing improved collection in 
receivers, producing high temperature/high pressure steam, and 
minimizing heat loss while transporting energy are included. Work 
on uses of captured solar energy and on low cost and durable con- 
centrators is also discussed. (LEW) 


49890 (DOE/AL/16306—T1) Durability of reflecting 
surfaces used in solar heliostats. (Georgia Inst. of Tech., At- 
lanta (USA). Engineering Experiment Station). Jan 1982. 
Contract AC04-81AL16306. 100p. NTIS, PC A05/MF AO1. 
Order Number DE82011456. 

Portions of document are illegible. 

A workshop was held in Washington, DC on July 29-30, 
1981 to gather manufacturers of products related to reflecting sur- 
faces used in heliostats to discuss the reliability of solar mirrors. 
The workshop is briefly summarized, and a discussion paper, which 
served as a basis of the workshop deliberations, and was released to 
the participants in advance of the workshop, is included. A tran- 
script of the workshop discussions is provided. Participants includ- 
ed mirror, glass, coatings, and heliostat manufacturers and the 
Desert Sunshine Exposure Testing Laboratories. Topics covered in- 
clude: laminated mirrors; painted back mirrors; testing; old mirrors; 
glass; solar market and designs; and design interaction. (LEW) 


49891 (DOE/CS/15072—T1) Adjustable focusing con- 
centrator (AFC), Second quarterly progress report. (Mega 
Engineering Div., Silver Spring, MD (USA)). 5 May 1982. 
Contract FG01-81CS15072. 15p. NTIS, PC A02/MF AOl. 
Order Number DE82014135. 

Portions of document are illegible. 

Technical work is reported on developing a parabolic trough 
collector reflector substrate. Also reported is work on the prelimi- 
nary design for a revised support system and value engineering ef- 
forts. Tabulated are industries which are involved with energy use 
in several general temperature ranges, with the amount of energy 
consumed in each range indicated. The most promising applications 
for the adjustable focusing concentrator are found to be in food 
processing and industrial process steam. Joint efforts have been pro- 
posed in both areas with several organizations. A description and 
specifications are given for the Mega Sunseeker 40/10 concentrat- 
ing collector system. A brief management report is also included. 
(LEW) 


49892 (DOE/CS/15072—T2) Adjustable focussing con- 
centrator (AFC), First quarterly progress report. (Mega Engi- 
neering Div., Silver Spring, MD (USA)). 29 Jan 1982. Con- 
tract FG01-81CS15072. 7p. NTIS, PC A02/MF AO1. Order 
Number DE82013987. 

Initial technical work to review the configuration of the ad- 
justable focusing concentrator (AFC) parabolic trough collector de- 
signs and ancilliary components is reported. The reflector substrate 
would be comprised of a thin glass back surface mirror which is 
epoxy mounted to a thin gauge steel support plate. The support for 
the reflector is an open space frame. The receiver system is an 
evacuated tube corrosion resistant steel tube and fin mounted in a 
glass tube. Work on development of the support and drive system 
and on value engineering is reported. Several potential applications 
have been identified - primarily in high temperature food process- 
ing and preparation and in the solar heating and cooling areas for 
high temperature retrofit hydronic and absorption applications. A 
brief management report is included. (LEW) 


49893 (DOE/CS/30201—T5) Roof pond cooling experi- 
ments using the Passive Test Facility for warm, humid cli- 
mates. Haves, P.; Clark, E.; Loxsom, F.M.; Merino, M.; 
Mosley, J. (Trinity Univ., San Antonio, TX (USA)). Dec 
1981. Contract AC03-79CS30201. 93p. NTIS, PC E04/MF 
AO1. Order Number DE82006193. 

Includes 1 sheet of 48 reduction microfiche. Portions of this 
report are illegible. 

The warm humid climate Passive Test Facility at Trinity 
University in San Antonio, Texas has been used to investigate un- 
certainties in the heat transfer in passively cooled buildings. The 
two buildings were configured as modified Skytherm systems, one 


14 SOLAR ENERGY 
1410 Solar Collectors And Concentrators 


with a wet (open) surface and one with a dry (sealed) surface. The 
major uncertainties addressed were the heat loss rates from wet and 
dry roof ponds and the heat transfer from a cooled ceiling with 
either natural convection or forced convection (ceiling fans). Ex- 
periments were also conducted to determine the temperature strati- 
fication in roof ponds and the ability of roof ponds to transfer heat 
laterally from localized sources of heat in the building. A descrip- 
tion of the sensors and their installation is presented together with 
the configuration employed for each experiment. Results are pre- 
sented in the form of graphs of selected data which are applicable 
to each of the major uncertainties. A preliminary analysis of the 
data has been performed and the results are presented. Convective 
heat transfer coefficients for the ceiling have been determined for 
different air speeds. A rule of thumb for the cooling performance of 
dry roof ponds has been produced and used to develop a feasibility 
criterion for such systems. 


49894 (LBL—14077) Solar radiant heating of small-parti- 
cle suspensions, Hunt, A.J. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Mar 1982. Contract 
AC03-76SF00098. 5p. (CONF-820202—17). NTIS, PC A02/ 
MF AOl1. Order Number DE82018523. 

From AICHE 1982 national winter meeting; Orlando, FL, 
USA (28 Feb 1982). 

Outlined are the theory and development of a new class of 
solar thermal receivers based on the direct absorption of concen- 
trated solar flux by small particles. The first Small Particle Heat 
Exchange Receiver (SPHER) was designed and built using this 
principle. The SPHER concept can be used to supply heated gas 
for power production, provide industrial process heat, or directly 
heat a reacting fluid. The results of theoretical and experimental 
studies of small particle systems, receiver design philosophy, and 
key issues in the direct radiant heating of two phase suspensions are 
reviewed. 


49895 (SAND—82-0092/5) Midtemperature solar sys- 
tems test facility: predictions for thermal performance based 
on test data of low- to medium-temperature line-focusing solar 
collectors. Applied Solar Resources, Suntracker Model, col- 
lector. Harrison, T.D. (Sandia National Labs., Albuquerque, 
NM (USA)). Feb 1982. Contrac AC04-76DP00789. 19p. 
NTIS, PC A02/MF A0O1. Order Number DE82015502. 

Thermal performance predictions based on test data are pre- 
sented for the Applied Solar Resources, Suntracker Model, solar 
collector for three output temperatures at eight cities in the United 
States. 


49896 (SERI/TP—215-1509) High-intensity flux mapper 
for concentrating solar collectors. Cannon, T.W.; Gaul, H.W. 
(Solar Energy Research Inst., Golden, CO (USA)). Feb 
1982. Contract AC02-77CH00178. 13p. (CONF-8110154— 
2). NTIS, PC A02/MF AOl1. Order Number DE82008481. 

From Solar Thermal Test Facility Users Association meet- 
ing; Albuquerque, NM, USA (26 Oct 1981). 

Portions of document are illegible. 

The flux mapper consists of a ceramic scatter plate, video 
camera with silicon diode array image tube (vidicon), 75 mm focal- 
length lens with appropriate filters, video frame store, television 
monitors, disk drive, magnetic tape drive and minicomputer. The 
camera and scatter plate are installed on a parabolic solar collector 
at SERI’s Advanced Component Research Facility. Calibration was 
made by focussing the sun directly onto the vidicon target. Light 
intensity calibration is estimated to be accurate to about 7%. 
(LEW) 


49897 (SERI/TP—255-1513) Use of FT-IR reflection-ab- 
sorbance spectroscopy to study photochemical degradation of 
polymeric coatings on mirrors. Webb, J.D.; Schissel, P.; 
Czanderna, A.W.; Smith, D.M.; Chughtai, A.R. (Solar 
Energy Research Inst., Golden, CO (USA); Denver Univ., 
CO (USA). Dept. of Chemistry). 1981. Contract AC02- 
77CH00178. 9p. (CONF-811013—24). NTIS, PC A02/MF 
AOl. Order Number DE82015006. 

From Electrochemical Society conference; Denver, CO, 
USA (11 Oct 1981). 
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A technique is presented for in situ study of degradative 
changes in polymeric coatings on metallic substrates. The technique 
uses a controlled environment chamber in conjunction with a Four- 
ier-transform infrared (FT-IR) spectrophotometer. The chamber 
design permits collection of IR reflection-absorbance spectra from a 
sample undergoing exposure to controlled ultraviolet (uv) radiation, 
gas mixtures, and temperatures. Initial data presented confirm the 
ability of the technique to provide information regarding the bulk 
photochemistry of bisphenol-A polycarbonate coatings on gold and 
aluminum substrates. Refinements of this technique should allow a 
detailed kinetic study of degradative reactions at the polymer/metal 
interface. 


49898 (SERI/TR—252-1569) Heat and mass extraction 
from solar ponds: analysis and development of a laboratory 
facility. Zangrando, F. (Solar Energy Research Inst., 
Golden, CO (USA)). Apr 1982. Contract AC02-77CH00178. 
5ip. NTIS, PC A04/MF A0O1. Order Number DE82013888. 

An analytical and experimental investigation is being per- 
formed of heat and mass extraction from a solar pond by recirculat- 
ing hot brine from the storage layer through an external heat ex- 
changer. This process consists of continuous of intermittent recircu- 
lation of fluid from an initially convective layer. This layer is 
bounded above by a stratified region (gradient), although there is 
no physical partition separating these two regions, and it is bound- 
ed below by a horizontal plane (bottom of the pond) which is peri- 
odically heated by the sunlight penetrating to this depth and ab- 
sorbed on the plane. Additionally, intermittent volumetric heating 
occurs in the bulk of the pond as a result of radiation absorption. 
Accomplishments in the first year of this effort include: reviewing 
the literature on the subject of heat and mass extraction from the 
storage layer of salt-gradient solar pond and related topics; defining 
possible extraction processes; identifying the parameters which limit 
the extraction rate on the basis of gradient stability; presenting a 
simple analytical model of the extraction processes; designing a 
suitable laboratory test facility; and defining specific measurements 
to be performed and accuracy requirements. 


49899 (SERI/TR—632-646) Experimental performance 
evaluation of line-focus sun trackers. Gee, R.C. (Solar 
Energy Research Inst., Golden, CO (USA)). May 1982. 
Contract AC02-77CH00178. 64p. NTIS (US Sales Only). 
Order Number DE82015142. 

Portions of document are illegible. 

Two sun trackers have been tested for tracking accuracy on 
an sun tracker. Both performed well during the entire test period. 
Their tracking performance as a function of insolation level was es- 
tablished, and their overall tracking accuracy (rms tracking error) 
was calculated. Both the flux-line and the shadowband tracker were 
found to have an effective rms error of about 1 milliradian. This 
information was used to determine the impact that the two trackers 
have on the annual energy performance of typical parabolic trough 
concentrating collectors. One milliradian rms tracking errors were 
found to result in negligibly small annual performance losses. 


49900 (STF—62A80001) Solar air heaters. Simulator cal- 
culations. Salvesen, F. (SINTEF, Trondheim (Norway)). 21 
Jan 1980. 60p. (In Norwegian). NTIS (US Sales Only), PC 
A04/MF A0O1. Order Number DE82750392. 

The energy field from solar air heaters has been investigated 
for various operational conditions and geographical locations in 
Norway using computer simulation. The energy yield is strongly 
temperature dependent in that high collector temperatures give low 
yields. The best results are obtained using selective aborbent coat- 
ings on the absorber combined with a covering glass. Special ab- 
sorber configurations are not necessary for increasing the energy 
yield. Emphasis should be placed on a leaktight structure as 10 % 
leakage with inlet temperatures of 20degC and 40degC gives a re- 
duction in energy yield at 20 % and 45 % respectively. 
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49901 (UCRL—86746) Shallow Solar Pond Collector 
evolution through polymer testing and selection. Parsons, 
R.E.; Woodley, R.; Whitridge, J. (Lawrence Livermore Na- 
tional Lab., CA (USA); Burke Rubber Co., San Jose, CA 
(USA); Vistron Corp., Hawthorne, CA (USA). Filon Div.). 
1 Oct 1981. Contract W-7405-ENG-48. 7p. (CONF- 
820304—15). NTIS, PC A02/MF A0Ol. Order Number 
DE82012733. 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

The Shallow Solar Pond Solar Collector was conceived in 
the early 1900's as a thermal source of energy to provide heat to a 
Heat Engine to pump agricultural water for irrigation in southern 
Arizona. Modifications of this design have been used several places 
in the world in intervening years as a solar still to provide fresh 
water from brackish and/or sea water. During the last nine years, 
research has been conducted in refining these early ideas into a 
low-cost relatively high performance, site-built, solar collector 
module for providing solar heated hot water (potable and non-pota- 
ble) for industrial and commercial users. The industrial and com- 
mercial sector wants low cost, low maintenance, high efficiency, 
and quick payback of expenditures for energy. When the Shallow 
Solar Pond Collector System is built in acre-sized collector arrays, 
or larger, it far surpasses the turn-key costs of typical flat plate col- 
lector installations. The relatively low costs of long-lived plastic 
materials that have come on the market in the last ten years have 
allowed us to build low cost solar collectors that have good per- 
formance (forty-two percent annual efficiency) long life (ten to fif- 
teen years) and acre-sized module costs of less than ten dollars per 
square foot. 


49902 (UPTEC—80102) Solar radiation absorbing prop- 
erties of black chrome. Svedlindh, P. (Uppsala Univ. 
(Sweden)). Oct 1980. 52p. (In Swedish). NTIS (US Sales 
Only), PC A04/MF AO1. Order Number DE82750480. 

Internationally, black chrome is a very often used selective 
absorbing coating on solar thermal collectors. In Sweden there has 
not been much work done on this coating and therefore this diplo- 
ma work has been carried out. It has been done in collaboration 
with Aabergs Foernickling AB. Depositing black chrome on a 
nickel preplate, we obtained a surface showing a solar absorptance 
as high as 0.97 and a thermal emittance of 0.11. When depositing on 
stainless steel, the surface showed a solar absorptance of.94 but the 
thermal emittance was quite high 0.30. Higher current density and 
bath temperature variations showed, when using a higher current 
and lower bath temperature, a coating with better selective, optical 
properties. Of course the plating time decreased with increasing 
current density. Thermal stability tests indicated an instant change 
of the optical properties in the beginning of the tests. After this 
change, the surface was stable. The test-time was 1000 hours. Two 
different accelerated corrosion experiments with the surface 
showed no significant corrosion or degradation of optical proper- 
ties. Studies on the microstructure told us that the surface con- 
tained very fine grains. The size of the grains was approximately 
1000 Aa. Auger and ESCA spectroscopy gave as result a surface 
with an increasing amount of metallic chrome with depth. Instead 
the amount of oxygen and Cr** decreased with depth. 


49903 Heat transfer characteristics of a back-corrugated 
absorber surface for solar air collectors. Shockey, K.A.; 
Pearson, J.T.; DeWitt, D.P. (Purdue Univ, West Lafayette, 
Indiana, USA). American Society of Mechanical Engineers, 
[Paper]; No. 81-WA/Sol-5, vp(1981). 

Current literature on solar air collectors emphasizes satisfac- 
tory heat transfer between the absorber and the flowing air as being 
a major factor in overall performance. Heat transfer in the airflow 
passages, usually in or near the transitional flow range, is also influ- 
enced by entrance effects. The present study experimentally exam- 
ines a back-corrugated absorber-convector comprised of a rectangu- 
larly corrugated plate attached to the back side of a flat absorber 
plate with a high temperature, high strength adhesive. 8 refs. 
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49904 Systematic rotation and receiver location error ef- 
fects on parabolic trough annual performance. Treadwell, 
G.W.; Grandjean, N.R. (Sandia Natl Lab, Albuquerque, 
NM, USA). American Society of Mechanical Engineers, 
[Paper]; No. 81-WA/Sol-12, vp(1981). 

This report deals with the effects of certain systematic errors 
on performance and, therefore, their influence on the design of 
troughs. Systematic rotation error is the angle between the reflector 
vertex-focus axis and the vertex-sun axis; systematic receiver loca- 
tion error is the vectorial deviation of a receiver from focus. The 
technique for calculating the influence of systematic errors on per- 
formance is outlined and methods of identifying and minimizing 
these errors are suggested. 7 refs. 


49905 Comparison of test results for flat plate, transpired 
flat plate, corrugated, and transpired corrugated solar air 
heaters. Rhee, S.J.; Edwards, D.K. (Univ of Calif, Los An- 
eles, USA). American Society of Mechanical Engineers, 
Paper); No. 81-WA/Sol-18, vp(1981). 

Five selective-black-metal plate experimental air heaters with 
and without transpiration were designed, fabricated, and tested to 
compare their technical merits. All were 61 cm * 61 cm (2 ft * 2 
ft), double-glazed with low-iron glass, and those with transpiration 
contained an additional Teflon film to form a plenum above the ab- 
sorber plate. The results show the magnitude of technical improve- 
ment that can be obtained through the slotting, perforating, and 
corrugating strategems. 26 refs. 


49906 Design, fabrication, and evaluation of an innova- 
tive woven-screen solar collector. Bryant, J.A.; Clark, R.R.; 
Tag, ILA. (NM State Univ, Las Cruces, USA). American So- 
ciety of Mechanical Engineers, [Paper]; No. 81-WA/Sol-13, 
vp(1981). 

Many solar air collectors of conventional design are subject 
to low efficiencies due to the low heat transfer coefficient between 
the absorber plate and the air stream. An air type solar collector 
design is presented which uses a woven wire screen as the absorb- 
ing media and air ducting which maximizes heat transfer through 
the matrix. Testing with the ASHRAE 93-77 standard collector test 
indicates thermal performance comparable to commercially availa- 
ble air collectors. A cost analysis for the proposed design shows a 
low cost per unit collector area with no loss in efficiency. 6 refs. 


49907 Forced convection heat transfer for two-phase heli- 
cal flow in a solar receiver. Dunn, J.R.; Vafaie, F.N. (Tex 
Tech Univ, Lubbock, USA). American Society of Mechanical 
Engineers, [Paper]; No. 81-WA/HT-13, vp(1981). 

The heat transfer characteristics of a single-tube, helically 
coiled receiver for a concentrating solar collector are presented. 
Heat transfer coefficients were measured for single- and two-phase 
water-steam flow in a helical coil subjected to radiant heating for a 
range of flow conditions and radiant flux levels. Results are pre- 
sented for both the local and average heat transfer coefficients in 
several flow regimes and the results correlated with non-dimension- 
al, geometric, fluid, and flow parameters. 9 refs. 


49908 Secondary concentrators for parabolic dish solar 
thermal power systems. Jaffe, L.D.; Poon, P.T. (JPL, Pasa- 
dena, Calif, USA). Proceedings, Intersociety Energy Conver- 
sion Engineering Conference; 2: 1752-1758(1981). (CONF- 
810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

One approach to production of electricity or high-tempera- 
ture process heat from solar energy is to use point-focusing, two- 
axis pointing concentrators in a distributed-receiver solar thermal 
system. This paper discusses some of the possibilities and problems 
in using compound concentrators in parabolic dish systems. 18 refs. 


49909 Fabrication and testing of a glass heat pipe solar 
collector. McConnell, R.D.; Ribot, J.C.; Barrett, J. (Sol 
Energy Res Inst, Golden, Colo, USA). Proceedings, Interso- 
ciety Energy Conversion Engineering Conference; 2: 1793- 
1799(1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

An integral heat pipe/evacuated tube solar collector was de- 
veloped in which the inner receiver tubes form the evaporator sec- 
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tions of glass heat pipes. To form the heat pipes, condenser/heat 
exchangers were added to the open ends of evacuated tubes, there- 
by allowing transfer of the collected energy to the coolant flowing 
through the manifold enclosing the condensers. 20 refs. 


1420 Heat Storage 


REFER ALSO TO CITATION(S) 49782, 49841 


49910 (ANL—82-5) Natural thermal stratification in 
tanks. Phase 1 final report. Cole, R.L.; Bellinger, F.O. (Ar- 
gonne National Lab., IL (USA)). Feb 1982. Contract W-31- 
109-ENG-38. 100p. NTIS, PC A05/MF AOl. Order 
Number DE82016067. 

Portions of document are illegible. 

Topics discussed are: how solar system tanks fail to stratify, 
a new solar system control strategy that allows stratification, a one- 
dimensional analytical model of thermally stratified tanks, experi- 
mental measurement of thermal stratification in tanks, correlation of 
experimental measurements with empirical constants in the analyt- 
ical model, and a procedure for designing thermally stratified tanks. 
Failure to stratify is explained in terms of the critical Richardson 
number. The key to the new control strategy is to avoid a Richard- 
son number that decreases during solar collection. The analytical 
model is an approximate solution based on assumptions that (1) the 
solution is a function of elevation and time, only, (2) plug flow 
exists, (3) flow rate is constant, (4) the cross-sectional areas of the 
tank and tank wall are constant, (5) there is a step change of inlet 
temperature, (6) there is heat transfer between the tank wall and 
the water, and (7) thermal losses from the tank are negligible. Em- 
pirical constants in the theory are determined by adjusting them 
until the best least-squares fit with experimental data is obtained 
and correlating the constants with the Fourier and Richardson 
numbers. The new control strategy allows tanks to stratify and re- 
duces the average collector operating temperature by as much as 
20°C. The result is up to 20% improvement in system performance. 
The analytical model and correlation of its empirical constants 
allow system designers to select from several alternatives the tank 
configuration that provides the best stratification. 


49911 (CONF-801203—, pp 11.23-11.24) Molten salt 
storage technology development. Carling, R.W. (Sandia Na- 
tional Labs., Livermore, CA). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Research to resolve technical uncertainties relating to molten 
nitrate salts for solar thermal power systems is briefly summarized. 
Areas of investigation include salt decomposition, corrosion, and 
thermophysical properties studites. (LEW) 


49912 (SERI/TR—231-1595) Solar storage for process 
heat and building application: a review of prior assessments. 
Kriz, T.A.; Swet, C.J. (Solar Energy Research Inst., 
Golden, CO (USA)). Aug 1982. Contract AC02- 
77CH00178. 113p. NTIS, PC A06/MF AO1. Order Number 
DE82019791. 

Thermal energy storage is a prime candidate for use with 
solar thermal heat generating systems. Eighty reports on the use of 
thermal energy storage for solar thermal applications that provide 
building heating and cooling and hot water are reviewed. Thirteen 
reports on process heat applications of these technologies are also 
reviewed. The reports are systematically critiqued with regard to 
essential findings and the types of systems studied. Ground rules, 
such as application parameters and simulations, are listed. Since the 
report is issued as a prelude to analysis completed later in the task, 
the adequacy of each prior study is discussed vis-a-vis the later 
work. 


49913 Simple computer program to model 3-dimensional 
underground heat flow with realistic boundary conditions. 
Metz, P.D. (Brookhaven Natl Lab, Upton, NY, USA). 
American Society of Mechanical Engineers, [Paper]; No. 81- 
WA/Sol-8, vp(1981). 
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A FORTRAN computer program called GROCS (GROund 
Coupled Systems) has been developed to study 3-dimensional un- 
derground heat flow. Features include the use of up to 30 finite ele- 
ments or “blocks” of earth which interact via finite difference heat 
flow equations and a subprogram which sets realistic time and 
depth dependent boundary conditions. This paper first describes the 
approach taken in the design of GROCS, the mathematics con- 
tained and the program architecture. 29 refs. 


49914 Ground-mounted thermal storage for the parabolic 
dish solar collector/Stirling engine system. Copeland, R.J.; 
Uliman, J.; Leach, J.W. (Sol Energy Res Inst, Golden, 
Colo, USA). Proceedings, Intersociety Energy Conversion En- 
gineering Conference; 1: 935-940(1981). (CONF-810812—). 
From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 
An initial evaluation is presented of the potential of central- 
ized ground-mounted diurnal thermal storage for a dish-Stirling 
system. Several types of pumped-fluid thermal energy transport and 
phase-change thermal storage systems are considered. 5 refs. 


49915 Earth heat pump system with vertical pipes for 
heat extraction and storage. Rosenblad, G. (Chalmers Univ. 
of Technology, Goeteborg (Sweden)). Dept. of Heat and 
Power Technology. pp 102-110 of Earth heat pump sys- 
tems. Goeteborg, Sweden; Chalmers University of Technol- 
ogy (1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 


49916 Interseasonal heat accumulators in the ground for 
solar energy results of numerical simulations. Mathey, B. 
(Centre d'Hydrogeologie, Neuchatel (Switzerland)). pp 236- 
246 of Earth heat pump systems. Goeteborg, Sweden; 
Chalmers University of Technology (1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

The aim of this note is to show that it is possible to build a 
heat storage accumulator in the ground by increasing its tempera- 
ture, thus improving the efficiency of the heat pump, or even al- 
lowing its total abandon. The study of which this note is a sum- 
mary, consisted of examining different accumulator geometries by 
varying the volume and the form of the thermal insulation. The 
technique used is that of finite elements for that part of the calcula- 
tion relating to heat transfers in the ground. A calculation model 
(SOLAC) of the management type, has been worked out for calcu- 
lating the input and output of the accumulator, based on monthly 
hours of sunshine and temperature. SOLAC also takes into account 
the heating and domestic water needs of the dwelling in question. 


49917 General principles for heat pumps. Baeckstroem, 
B. (Chalmers Univ. of Technology, Goeteborg (Sweden)). 
pp 24-30 of Earth heat pump systems. Goeteborg, Sweden; 
Chalmers University of Technology (1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

The main reason for using earth heat pumps is its possibility 
to give higher evaporation temperatures during the high load 
period during the winter. If we can keep the evaporation tempera- 
ture high the heating capacity of a specific heat pump (compressor) 
will be higher, the seasonal performance factor higher and the 
drive energy per year lower. In other words it is a method of 
energy conservation but the extra saved kWh’s must pay for the ad- 


ditional cost of the accumulator and other additional equipment 
needed. 


49918 Geological factors. Modin, B. (Chalmers Univ. of 
Technology, Goeteborg (Sweden)). pp 31-42 of Earth heat 
pump systems. Goeteborg, Sweden; Chalmers University of 
Technology. Earth Heat Pump Group (1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

There are some geological factors that are of great impor- 
tance for how the earth heat pump systems should be designed. For 
the choice and planning of advanced earth heat pump systems an 
investigation of the soil or rock is necessary. The extent of these 
investigations should be in relation to the possibilities for calculat- 
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ing the effect from the geological factors. Ground-water movement 
and moisture movement are important factors for both storing and 
cooling systems. 


49919 Transient hot strip method for simultaneously 
measuring thermal conductivity and thermal diffusivity of 
solids and fluids. Gustafsson, S.; Karawacki, E. (Chalmers 
Univ. of Technology, Goeteborg (Sweden)). Dept. of Phys- 
ics. pp 55-61 of Earth heat pump systems. Goeteborg, 
Sweden; Chalmers University of Technology (1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

A method for measurement of thermal properties of solids 
and fluids is described. A metal strip is embedded in the material to 
be measured, a constant electric current is applied and the subse- 
quent voltage increase between the ends of the strip is monitored. 
The measuring apparatus and the theoretical model are described as 
well as some laboratory measurements. 


49920 Thermal parameters of soils. Sundberg, J. 
(Chalmers Univ. of Technology, Goeteborg (Sweden)). pp 
62-71 of Earth heat pump systems. Goeteborg, Sweden; 
Chalmers University of Technology (1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

Among the in situ methods for determination of thermal 
conductivity, the so-called probe method (one probe method) is no 
doubt the most often mentioned in the literature. This method, to- 
gether with a two probe method developed in Sweden are desribed 
in this article. In addition, methods for determination of specific 
heat and a theoretical calculation model for thermal parameters are 
described. 


49921 Use of the ground as a cold source for heat pump: 
development of a calculation model. Blaude, P. (Liege Univ. 


(Belgium)). pp 72-80 of Earth heat pump systems. Goete- 
borg, Sweden; Chalmers University of Technology (1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

Several studies have shown that the ground could be a good 
cold source for a heat pump. A first approach made with a very 
simplified mathematic model concluded that problems could rise 
with some types of soils because of an unacceptable cooling of the 
ground. Therefore, we have tried to develop a more precise model 
to estimate the heat transfer into the ground on the one hand, and 
to sketch the reload during sunny days on the other hand. This 
model is based on the finite differences method, his application re- 
quires the use of a computer program written in the BASIC lan- 
guage. The assumption is made that the part of the ground from 
which heat is extracted is a vertical cylinder located under the 
heated house. A numerical simulation has been made for a particu- 
lar house, considering several types of soils. 


49922 Investigations on using the earth as a heat storage 
medium and as a heat source for heat pumps. Nievergeld, P. 
(Nijverheidsorganisatie TNO, Apeldoorn (Netherlands)). pp 
81-90 of Earth heat pump systems. Goeteborg, Sweden; 
Chalmers University of Technology (1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

The earth heat exchanger computer model developed in this 
study is able to predict the influence of a great number of param- 
eters on the c.o.p. of an electrically driven earth/water heat pump. 
Calculations show that typical c.o.p.’s are from 3 to 3.5. After sev- 
eral years of operation the c.o.p. decreases only to a slight extent. 
Vertical earth heat exchangers might strongly extend the potential 
of the earth as a natural heat source for heat pumps because of the 
relatively small required earth surface area and tube length. Appli- 
cation of electrically driven earth/water heat pumps conserves pri- 
mary energy and saves energy costs at this moment under Dutch 
conditions. Total heating costs for a monovalent system as well as 


for a bivalent system, however, are higher than for conventional 
heating systems. 
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49923 Technique for earth heat store insulation without 
excavation. Seligman, P. (Grubb Engineering, Niddrie, Mel- 
bourne (Australia)). pp 216-225 of Earth heat pump systems. 
io Sweden; Chalmers University of Technology 
(1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

A novel technique for insulating earth in-situ for the purpose 
thermal storage has been described. Some of the special practical 
and theoretical considerations required for utilizing stores of this 
kind have been examined. The design is described, of an experimen- 
tal air-blown solar space heating to evaluate the heat storage 
system. This system is about one third of the size required to carry 
the full heating load of an average house in the southern regions of 
Austrialia in mid-winter. It should be noted that to produce stores 
of the size required for 100% solar heating, an increase in the linear 
dimensions of the Hemigrubber machine by a factor of only 1.44 
(the cube root of 3) would be required. A device of this size would 
have a 2.9 meter diameter cutting ring, a manageable size, and 
could provide an economical alternative to complete excavation of 
the 18 or so cubic metres of earth required to provide adequate 
thermal storage for a solar heating system. 


49924 Energy transport and energy storage in earth ana- 
lyzed by the finite element method. Runesson, K.; Wiberg, 
N.E.; Andersson, O. (Chalmers Univ. of Technology, Goe- 
teborg (Sweden)). Dept. of Structual Mechanics. pp 226-235 
of Earth heat pump systems. Goeteborg, Sweden; Chalmers 
University of Technology (1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

In the design of earth heat pump systems, the quantitative 
analysis of energy transport and energy storage is of great interest. 
The problems to be solved in practice may be very complex with 
complicated geometry and boundary conditions, nonlinear conduc- 
tivity, time dependent energy input and output, etc. Very few ex- 
plicit solutions to the problems exist expected to simple idealized 
problems, such as radial flow with constant conductivity. In order 
to get a solution to the real problem with the mentioned complexity 
one has to use numerical methods, a class of which is the finite ele- 
ment method (FEM). Even if the material parameters often are 
somewhat unsecure a FEM-calculation can give information about 
the overall behaviour and the sensitivity for a change of a param- 
eter. This paper contains a description of typical energy transport 
and energy storage problems, the basic equations, and the finite ele- 
ment formulation. Further, the application of FEM to a test prob- 
lem is discussed and numerical results are demonstrateed. 


49925 Some aspects of energy storage in granitic rocks. 
Rihm, T. (Chalmers Univ. of Technology, Goeteborg 
(Sweden)). pp 211-225 of Earth heat pump systems. Goete- 
borg, Sweden; Chalmers University of Technology (1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

If the high costs of drilling can be overcome heat storage in 
bedrock seems to offer a good alternative for house heating. Perme- 
ability measurements indicate that suitable areas for a heat storage 
space can be found nearly everywhere, but fracture zones and areas 
with open fractures of large aperture must be avoided unless the 
hydraulic gradient is very low. Better techniques must be found to 
localize such unsuitable areas. 


49926 Field test results of solar-assisted heat pump using 
earth coil coupling and storage. Bose, J.E. (Oklahoma State 
Univ., Stillwater (USA)). pp 127-136 of Earth heat pump 
systems. Goeteborg, Sweden; Chalmers University of Tech- 
nology (1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

A field demonstration laboratory using unprepared earth as a 
sink and solar storage device has been designed, constructed and 
operated successfully during the past two heating and cooling sea- 
sons. Heat exchanger configurations consist of a four-inch diameter, 
1000-ft serpentine-patterned coil buried at the four-ft depth en- 
closed in a land area of approximately 5000 ft?, and a five inch di- 
ameter, 250 ft vertical heat exchanger. The horizontal earth coil 
follows a normal earth cycle of 41° to 78°F, and the 250-ft vertical 
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heat exchanger at depths greater than 50 feet is a constant 62°F. 
The 1000-ft earth coil provides the heat source for a 27,000 Btu/ 
Hr. heat pump with water as the heat transfer media. The vertical 
heat exchanger has been used as a heat source/sink assisted with 
solar collectors used as absorbers during the winter and radiators 
for the heat pump in the summer. The benefits of stratification in 
the pipe has allowed this configuration the potential for diurnal 
storage of solar energy at higher temperatures than possible in the 
horizontal field. The 250-ft, vertical heat exchanger was used as a 
heat storage system for a 200 ft? solar system and as the heat source 
for a 33,000 Btu/Hr. heat pump. The study has shown that both 
systems, earth coils and vertical heat exchangers, provide excellent 
heat storage devices for solar energy since temperature drawdown, 
which occurs over long, substained operation, can be minimized. 


49927 (NP—2902019) Performance of a large rock bin 
solar heat storage. Rokeby, T.R.C.; Griffis, C.L.; Pitts, D.J.; 
Redfern, J.M. (American Society of Agricultural Engineers, 
St. Joseph, MI). [nd]. 14p. American Society of Agricultural 
Engineers, P.O. Box 410, St. Joseph, MI 49085, $3.00. 

A large rock bin is used as the storage element in a solar 
heating system which provides heated ventilating air for chicken 
brooding. It was designed to use 180 tonnes of limestone aggregate 
to store 4000 megajoules of heat - an estimated two day supply at 
design conditions - with a temperature range of 54 C to 27 C. Anal- 
ysis shows storage efficiencies as high as 90 percent. Experience has 
indicated that this storage is considerably oversized for this applica- 
tion, and that a non-recirculating mode in the collector loop is pref- 
erable to the original closed loop. 
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REFER ALSO TO CITATION(S) 50659 


49928 (CONF-801203—, pp 2.84-2.93) Overview of geo- 
thermal hydrothermal development. DiBona, B.G.; Toms, 
R.S.H. (Dept. of Energy, Washington, DC). 1980. NTIS, 
PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The nature of hydrothermal resources, US hydrothermal re- 
sources, the federal program for geothermal energy, and develop- 
ments in Hawaii are reviewed. (MHR) 


49929 Complimentary design for geopressure geothermal 
methane extraction and power generation. Goldsberry, F.L. 
(US DOE, Houston, Tex, USA). Proceedings, Intersociety 
Energy Conversion Engineering Conference; 2: 1236- 
1240(1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

Exploration and reservoir evaluation by the U.S. DOE 
Geopressure Projects Office has concluded that resource exploita- 
tion will probably involve single well production efforts due to the 
large required well spacings for reservoir drainage. A simple ex- 
ploitation scheme is proposed that utilizes the resource attributes to 
overcome its inherent physical and chemical liabilities as they are 
presently understood. 4 refs. 
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49930 (CONF-801203—, pp 8.34-8.35) Geothermal elec- 
trical production in the US problems and future perspectives. 
McClain, D.W. (Morrison-Knudsen Co., Inc., Boise, ID). 
1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 


49931 (CONF-801203—, pp 8.40-8.42) Hawaiian geo- 
thermal resource assessment and application. Helsley, C.; 
Thomas, D. (Hawaii Inst. of Geophysics, Honolulu). 1980. 
NTIS, PC A99/MF AO1. 
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From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 


49932 (DOE/ET/27220—T2) Oregon Low-Temperature- 
Resource Assessment Program. Final technical report. Priest, 
G.R.; Black, G.L.; Woller, N.M. (Oregon State Dept. of 
Geology and Mineral Industries, Portland (USA) ). 1981. 
Contract FC07-79ET27220. 54p. NTIS, PC A04/MF AOI. 
Order Number DE82019150. 

Numerous low-temperature hydrothermal systems are availa- 
ble for exploitation throughout the Cascades and eastern Oregon. 
All of these areas have heat flow significantly higher than crustal 
averages and many thermal aquifers. In northeastern Oregon, low 
temperature geothermal resources are controlled by regional strati- 
graphic aquifers of the Columbia River Basalt Group at shallow 
depths and possibly by faults at greater depths. In southeastern 
Oregon most hydrothermal systems are of higher temperature than 
those of northeastern Oregon and are controlled by high-angle fault 
zones and layered volcanic aquifers. The Cascades have very high 
heat flow but few large population centers. Direct use potential in 
the Cascades is therefore limited, except possibly in the cities of 
Oakridge and Ashland, where load may be great enough to stimu- 
late development. Absence of large population centers also inhibits 
initial low temperature geothermal development in eastern Oregon. 
It may be that uses for the abundant low temperature geothermal 
resources of the state will have to be found which do not require 
large nearby population centers. One promising use is generation of 
electricity from freon-based biphase electrical generators. These 
generators will be installed on wells at Vale and Lakeview in the 
summer of 1982 to evaluate their potential use on geothermal 
waters with temperatures as low as 80°C (176°F). 


49933 (DOE/RA/50075—T7) Site-specific development 
plan: Carlin, Nevada. Fiore, J.H. (Nevada Dept. of Energy, 
Carson City (USA); CER Corp., Las Vegas, NV (USA)). 
1980. Contract FC03-80RA50075. 86p. NTIS, PC A05/MF 
A01. Order Number DE82007593. 

The conditions for developing the geothermal resource near 
Carlin appear favorable. The resource has a favorable temperature 
range for direct applications (174°F or 79°C), the geothermal fluid 
has low total dissolved solids, no objectionable constituents that 
would result in costly scaling or corrosion problems and the re- 
source is conveniently located within two miles from town. Direct 
space heating is the most realistic application and is recommended. 
Several clusters of homes are located less than 2 miles away. The 
project could be developed on a larger scale than this study pro- 
poses. The engineering and economic models are proposed on a 
small scale here for simplicity in evaluating the feasibility of pursu- 
ing development. Conceivably the producing well will provide suf- 
ficient hot water to accommodate more homes than the models in- 
clude. The town of Carlin seems receptive to development and 
there does not appear to be any major barriers to exploration or 
development. The regulatory climate in both the state and county is 
conducive to geothermal development at this level. No major regu- 
latory or environmental obstacles are noted which would severely 
curtail utilization for space heating. The prospect of replacing natu- 
ral gas heat with geothermal heat for 60 or more homes is economi- 
cally attractive. Geothermal rates for hot water are not expected to 
increase as rapidly as the price of natural gas to the consumer over 
the next 10 years. The increases for hot water from geothermal are 
primarily a function of power costs for the pumps plus inflation af- 
fecting maintenance costs. Individual homeowners can expect pay- 
back on retrofitting costs within two to three years. 


49934 (DOE/RA/50075—T9) Geothermal resource area 
6: Lander and Eureka Counties. Area development plan. 
Pugsley, M. (Nevada Dept. of Energy, Carson City (USA)). 
1981. Contract FC03-80RA50075. 104p. NTIS, PC A06/MF 
A01. Order Number DE82007603. 

Geothermal Resource Area 6 includes Lander and Eureka 
Counties. There are several different geothermal resources ranging 
in temperature from 70°F to in excess of 400°F within this two 
country area. Eleven of these resources are considered major and 
have been selected for evaluation in this Area Development Plan. 
The various potential uses of the energy found at each of the 11 
resource sites were determined after evaluating the study area's 
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physical characteristics, land ownership and land use patterns, exist- 
ing population and projected growth rates, and transportation facili- 
ties. These were then compared with the site specific resource 
characteristics. The uses considered were divided into five main 
categories: electrical generation, space heating, recreation, industrial 
process heat, and agriculture. Within two of these categories cer- 
tain subdivisions were considered separately. The findings about 
each of the 11 geothermal sites considered are summarized. 


49935 (DOE/RA/50075—T10) Geothermal resource area 
9: Nye County. Area development plan. Pugsley, M. (Nevada 
Dept. of Energy, Carson City (USA)). 1981. Contract 
FC03-80RA50075. 101p. NTIS, PC A06/MF AOl. Order 
Number DE82007604. 

Geothermal Resource area 9 encompasses all of Nye 
County, Nevada. Within this area there are many different known 
geothermal sites ranging in temperature from 70° to over 265° F. 
Fifteen of the more major sites have been selected for evaluation in 
this Area Development Plan. Various potential uses of the energy 
found at each of the resource sites discussed in this Area Develop- 
ment Plan were determined after evaluating the area’s physical 
characteristics, land ownership and land use patterns, existing popu- 
lation and projected growth rates, and transportation facilities, and 
comparing those with the site specific resource characteristics. The 
uses considered were divided into five main categories: electrical 
generation, space heating, recreation, industrial process heat, and 
agriculture. Within two of these categories certain subdivisions 
were considered separately. The findings about each of the 15 geo- 
thermal sites considered in this Area Development Plan are summa- 
rized. 


1502 Geology And Hydrology Of Geothermal Systems 


REFER ALSO TO CITATION(S) 49957, 49958, 49980 


49936 (CONF-801203—, pp 8.1-8.2) Petrologic indica- 
tors of fluid flow in high temperature geothermal systems. 
Elders, W.A. (Univ. of California, Riverside). 1980. NTIS, 
PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Hydrothermal minerals were used to chart the fluid flow 
regime in geothermal reservoirs in the undisturbed state before pro- 
duction. In addition to examining the textures and fractures of res- 
ervoir rocks, the approach uses diagnostic patterns of alteration 
minerals, of isotopic exchange between minerals and fluids, and 
various kinds of geothermometry and dating. (MHR) 


49937 (CONF-801203—, pp 8.3-8.4) Geology of low- and 
intermediate-temperature hydrothermal systems. Nielson, 
D.L. (Univ. of Utah Research Inst., Salt Lake City). 1980. 
NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Conceptual models of low- to intermediate-temperature sys- 
tems are discussed. (MHR) 


49938 (LBL—11836) Constant-pressure charging of a 
liquid-dominated geothermal reservoir. Goyal, K.P.; Narasim- 
han, T.N. (Lawrence Berkeley Lab., CA (USA)). Mar 1982. 
Contract W-7405-ENG-48. 70p. NTIS, PC A04/MF AOl1. 
Order Number DE82013876. 

A two-dimensional mathematical model of a fault controlled 
geothermal reservoir has been developed. Heated water rising in a 
fault is assumed to charge a reservoir which is overlain by a thin 
impermeable, thermally conducting cap rock. The mass flow rate 
or the pressure associated with the charging process at the fault 
inlet is unknown and can only be estimated. Thus, the pressure in 
the fault at the bottom of the reservoir is assumed to be prescribed. 
Quasi-analytic solutions for the distributions of velocity, pressure, 
and temperature are obtained in the fault-reservoir system for high 
Rayleigh number flow. In this approximation, the upwelling fluid 
does not cool off appreciably until it reaches the cold upper bound- 
ary of the reservoir and encounters conductive heat loss. The ther- 
mal boundary layer, which is thin at the top of the fault, grows 





6235 / ERA VOL. 7, NO. 19 


outward laterally and occupies the full thickness of the aquifer in 
the far-field. This study shows that a near isothermal temperature 
profile, in the aquifer-region close to the fault, can result due to sig- 
nificant horizontal velocities as opposed to the conventional intu- 
itive interpretation of strong vertical mixing due to convection. An 
interpretation of data from over a dozen wells from East Mesa geo- 
thermal field in California seems to qualitatively support the model 
suggested. 


49939 (LBL—13487) Practical method for modeling fluid 
and heat flow in fractured porous media, Pruess, K.; Nara- 
simhan, T.N. (Lawrence Berkeley Lab., CA (USA)). Feb 
1982. Contract AC03-76SF00098. 38p. (CONF-820242—1). 
NTIS, PC A03/MF A0O1. Order Number DE82013018. 

From 6. symposium on reservior simulation; New Orleans, 
LA, USA (1 Feb 1982). 

Portions of document are illegible. 

A Multiple Interacting Continua method (MINC) is present- 
ed which is applicable for numerical simulation of heat and multi- 
phase fluid flow in multidimensional, fractured porous media. This 
method is a generalization of the double-porosity concept. The par- 
titioning of the flow domain into computational volume elements is 
based on the criterion of approximate thermodynamic equilibrium 
at all times within each element. The thermodynamic conditions in 
the rock matrix are assumed to be primarily controlled by the dis- 
tance from the fractures, which leads to the use of nested grid 
blocks. The MINC concept is implemented through the Integral 
Finite Difference (IFD) method. No analytical approximations are 
made for the coupling between the fracture and matrix continua. 
Instead, the transient flow of fluid and heat between matrix and 
fractures is treated by a numerical method. The geometric param- 
eters needed in a simulation are preprocessed from a specification 
of fracture spacings and apertures, and the geometry of the matrix 
blocks. The MINC method is verified by comparison with the ana- 
lytical solution of Warren and Root. Illustrative applications are 
given for several geothermal reservoir engineering problems. 


49940 (RHO-BW-CR—128P) Assessment of geothermal 
resource potential - Pasco Basin and Vicinity, Washington. 
Murphy, P.J.; Johnpeer, G.D. (Rockwell International 
Corp., Richland, WA (USA). Energy Systems Group; Ertec 
Western, Inc., Long Beach, CA (USA)). Aug 1981. Con- 
tract AC06-77RL01030. 15p. NTIS, PC A02/MF AOl. 
Order Number DE82018860. 

Portions of document are illegible. 

The geothermal resource potential of the Pasco Basin and 
vicinity was assessed and found to be limited to the potential occur- 
rence of low-temperature (less than 90°C) geothermal systems. 
High- and intermediate-temperature systems are believed not to 
exist because of the apparent lack of a sufficient heat source. Poten- 
tial low-temperature systems would be hydrothermal convection 
systems in which meteoric water circulating in the normal heat 
flow of the region is heated to temperatures of approximately 
100°C at depths of approximately 3 km. Potential conduits for the 
rapid transport of this fluid back toward the surface are faults asso- 
ciated with major anticlines. Should zones of high vertical perme- 
ability associated with these faults extend to depths of 2 to 3 km, 
fluid migrating rapidly upward along the zones could be stored in 
interbed and interflow zones within the confined aquifer system. 


49941 Hydrothermal mineral zones in the geothermal res- 
ervoir of Cerro Prieto. Elders, W.A.; Hoagland, J.R.; 
McDowell, S.D.; Cobo, J.M. (Univ of Calif, Riverside, 
USA). Geothermics; 8: No. 3/4, 201-209(1979). (CONF- 
7809252—). 

From 1. Cerro Prieto geothermal field symposium; San 
Diego, CA, USA (22 Sep 1978). 

Detailed petrologic studies completed to date on ditch cut- 
tings and core from 23 wells in the Cerro Prieto field have led to 
recognition of regularly distributed prograde metamorphic mineral 
zones. The progressive changes in mineralogy exhibit a systematic 
relationship with reservoir temperature. The Cerro Prieto reservoir 
consists of a series of sandstones, siltstones, and shales composing 
part of the Colorado River delta. One immediate application of 
these studies is the ability, from a study of cuttings obtained during 
drilling of a well, to predict the temperatures which will be ob- 
served when the well is completed. 10 refs. 
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1503 Geothermal Exploration And Exploration 
Technology 


REFER ALSO TO CITATION(S) 49931 


49942 (CONF-801203—, pp 8.5-8.6) Fluid geochemistry 
and geothermometry. Truesdell, A.H. (U.S. Geological 
Survey, Menlo Park, CA). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 


49943 (CONF-801203—, pp 8.7-8.8) Geochemistry of 
solids in geothermal systems. Moore, J.N. (Univ. of Utah 
— Inst., Salt Lake City). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The way in which geochemical studies of solids have been 
used in the evaluation of the Roosevelt Hot Springs geothermal 
system is illustrated. (MHR) 


49944 (CONF-801203—, pp 8.9-8.10) Geothermal geo- 
physics. Wright, P.M. (Univ. of Utah Research Inst., Salt 
Lake City). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The major physical and chemical properties of the hydro- 
thermal geothermal environment that potentially lend themselves to 
remote geophysical detection are reviewed. Individual geophysical 
methods are discussed. (MHR) 


49945 (CONF-801203—, pp 8.11-8.12) Geothermal ex- 
ploration. Crosby, G.W. (Phillips Petroleum Co., Bartles- 
ville, OK). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Some gaps in current exploration technology are indicated. 
Some exploration methods which might be borrowed from other 
fields are mentioned. (MHR) 


49946 (CONF-801203—, pp 8.13-8.14) Geothermal well 
logging: the state-of-the-art. Sanyal, S.K. (Stanford Univ. Pe- 
troleum Research Inst., CA). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The various well logging techniques are listed along with a 
summary of experience on the usefulness of each type. (MHR) 


49947 (DOE/ID/12068—T1) Estimating fracture param- 
eters from p-wave velocity profiles about a geothermal well. 
Jenkinson, J.T.; Henyey, T.L.; Sammis, C.G.; Leary, P.C.; 
McRaney, J.K. (University of Southern California, Los An- 
geles (USA). Earth and Space Sciences Inst.). Dec 1981. 
Contract FC07-791D12068. 164p. NTIS, PC A08/MF AOI. 
Order Number DE82014291. 

Portions of document are illegible. 

The feasibility of locating fracture zones and estimating their 
crack parameters was examined using an areal well shoot method 
centered on Utah State Geothermal Well 9-1, Beaver County, 
Utah. High-resolution travel time measurements were made be- 
tween a borehole sensor and an array of shot stations distributed 
radially and azimuthally about the well. Directional velocity behav- 
ior in the vicinity of the well was investigated by comparing veloc- 
ity logs derived from the travel time data. Three fracture zones 
were identified form the velocity data, corroborating fracture indi- 
cators seen in other geophysical logs conducted in Well 9-1. Crack 
densities and average crack aspect ratios for these fracture zones 
were estimated using a self-consistent velocity theory (O’Connell 
and Budiansy 1974). Probable trends of these fracture zones were 
established from a combination of the data from the more distant 
shot stations and the results of a gravity survey. The results of this 
study indicate that the areal well shoot is a potentially powerful 
tool for the reconnaisance of fracture-controlled fluid and gas reser- 
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voirs. Improvements in methodology and hardware could trans- 
form it into an operationally viable survey method. 


49948 (DOE/ID/12079—-59) Interpretation of the dipole- 
dipole electrical-resistivity survey, Tuscarora Geothermal 
Area, Elko County, Nevada. Mackelprang, C.E. (Utah Univ., 
Salt Lake City (USA). Research Inst.). Feb 1982. Contract 
AC07-791D12079. 30p. (ESL—72). NTIS, PC A03/MF 
A01. Order Number DE82019909. 

Portions of document are illegible. 

Interpretation of Tuscarora geothermal area model results 
has suggested that low resistivity zones on two dipole-dipole lines 
and possibly a third are related to thermal fluids. These two-dimen- 
sional models have delineated what appear to be aquifers within the 
valley sediments and the Tertiary volcanics. Structural breaks noted 
at the surface by geologic mapping are also evident in the interpre- 
tive models. The area southeast of the hot springs in Hot Creek is 
poorly delineated by the current dipole-dipole coverage, yet this 
appears to be the most promising prospect area based upon the 
available data coverage. Exploratory drilling is currently moving in 
this direction. Perhaps additional dipole-dipole lines could aid in 
the selection of future drill sites. 


49949 (DOE/NV/10054—3) Seismicity related to geo- 
thermal development in Dixie Valley, Nevada. Ryall, A.S.; 
Vetter, U.R. (Mackay School of Mines, Reno, NV (USA). 
Seismological Lab.). 8 Jul 1982. Contract AC08- 
TINV 10054. 106p. (USGS—14-08-0001-19299-2). NTIS, PC 
A06/MF A0O1. Order Number DE82018081. 


A ten-station seismic network was operated in and around 
the Dixie Valley area from January 1980 to November 1981; three 
of these stations are still in operation. Data from the Dixie Valley 
network were analyzed through 30 Jun 1981, and results of analysis 
were compared with analysis of somewhat larger events for the 
period 1970-1979. The seismic cycle in the Western Great Basic, 
the geologic structural setting, and the instrumentation are also de- 
scribed. 


49950 (DOE/NV/10187—1) Geothermal assessment of 
the MX deployment area in Nevada. Final report, April 1, 
1981-April 30, 1982. Trexler, D.T.; Bruce, J.L.; Cates, D.; 
Dolan, H.H.; Covington, C.H. (Nevada Univ., Las Vegas 
(USA). Div. of Earth Sciences). Jun 1982. Contract AC08- 
81NV 10187. 137p. NTIS, PC A07/MF A0O1. Order Number 
DE82019198. 

Portions of document are illegible. 

A preliminary geothermal resource assessment of the MX 
deployment area in Nevada focused on Coyote Spring Valley in 
southeastern Nevada. Initially, an extensive literature search was 
conducted and a bibliography consisting of 750 entries was com- 
piled covering all aspects of geology pertaining to the study area. 
A structural study indicates that Coyote Spring Valley lies in a tec- 
tonically active area which is favorable for the discovery of geo- 
thermal resources. Hot water may be funneled to the near-surface 
along an extensive fracture and fault system which appears to un- 
derlie the valley, according to information gathered during the lit- 
erature search and aerial photo survey. A total of 101 shallow tem- 
perature probes were emplanted in Coyote Spring Valley. Three 
anomalous temperature points all lying within the same vicinity 
were identified in the north-central portion of the valley near a 
fault. A soil-mercury study also identified one zone of anomalous 
mercury concentrations around the north end of the Arrow 
Canyon Range. A literature search covering regional fluid geo- 
chemistry indicated that the three fluid samples taken from Coyote 
Spring Valley have a higher concentration of Na + K. During 
field work, seven fluid samples were collected in Coyote Spring 
Valley which also appear to be derived from volcanic units due to 
the presence of Ca-Mg or Na-K carbonate-bicarbonate. A tempera- 
ture gradient study of six test water wells indicates that only one 
geothermal well with a temperature of 35.5°C (96°F) exists in the 
central portion of the valley at the north end of Arrow Canyon 
Range near the zone of anomalous soil-mercury points. A cultural 


assessment of Coyote Spring Valley was performed prior to field 
work. 
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49951 (LA—9222-HDR) Heat-flow reconnaissance of the 
Gulf Coastal Plain. Smith, D.L.; Shannon, S.S. Jr. (Los 
Alamos National Lab., NM (USA)). Apr 1982. Contract W- 
7405-ENG-36. 40p. NTIS, PC A03/MF AOl. Order 
Number DE82015898. 

Portions of document are illegible. 

Most of the 46 new values of heat flow determined for the 
Gulf Coastal Plain are in the low to normal range, but heat-flow 
values averaging 1.8 heat-flow unit (HFU) were obtained in Clai- 
borne, Ouachita, and Union parishes, Louisiana. Moreover, a zone 
of relatively high heat-flow values and steep thermal gradients (35 
to 46°C/km) extends from northern Louisiana into southwestern 
Mississippi. Also near Pensacola, Florida, temperatures of 50°C at 
1-km depth have been extrapolated from thermal gradients. Future 
development of low-grade geothermal resources may be warranted 
in these areas. 


49952 (LA-UR—82-1254) High-temperature borehole in- 
strumentation. Dennis, B.R.; Koczan, S.; Cruz, J. (Los 
Alamos National Lab., NM (USA)). 1982. Contract W- 
7405-ENG-36. 13p. (CONF-820564—1). NTIS, PC A02/ 
MF AO1. Order Number DE82015770. 

From 10. annual Instrument Society of America symposium 
on instrumentation and control systems; Denver, CO, USA (4 May 
1982). 

Research in materials, equipment, and instrument develop- 
ment was required in the Hot Dry Rock Energy Extraction Dem- 
onstration at Fenton Hill located in northern New Mexico. The 
new Phase II Energy Extraction System at the Fenton Hill Test 
Site will consist of two wellbores drilled to a depth of about 4570 
m (15,000 ft) and then connected by a series of hydraulic-induced 
fractures. The first borehole (EE-2) was completed in May of 1980, 
at a depth of 4633 m (15,200 ft) of which approximately 3960 m 
(13,000 ft) is in Precambrian granitic rock. Starting at a depth of 
approximately 2930 m (9600 ft), the borehole was inclined up to 35° 
from vertical. Bottom-hole temperature in EE-2 is 317°C. The EE- 
3 borehole was then drilled to a depth of 4236 m (13,900 ft). Its 
inclined part is positioned directly over the EE-2 wellbore with a 
vertical separation of about 450 m (1500 ft) between them. The ma- 
terials development programs cover all aspects of geothermal 
energy extraction. Research on drilling, hydraulic fracturing, and 
wellbore logging were necessary to determine the technical and 
economic feasibility of the hot dry rock concepts. 


49953 (NE/GEO—81/2) Investigation of the possibilities 
of the exploitation of geothermal energy on the island of Got- 
land. Wesslen, A. (Studsvik Energiteknik AB, Nykoeping 
(Sweden)). Mar 1981. 65p. (In Swedish). NTIS (US Sales 
Only), PC A04/MF A0O1. Order Number DE82902168. 

The objective of this project is to evaluate the possibilities of 
exploitation of geothermal waters from the sedimentary rocks of 
the island of Gotland, Sweden. Four drill-logs obtained by OPAB 
(oljeprospekteringsaktiebolaget) during their oil prospecting in Got- 
land 72-74 plus some older drillings and drill cores have been stud- 
ied. A detailed analysis of waterbearing sandstones in the Cambrian 
has been carried out. The porosity and thickness of various sand- 
stone-layers have been mapped and their properties as aquifers eval- 
uated. A map of the geothermal temperature at the Precambrium 
interface and diagrams showing the geothermal gradient as well as 
a comparison between bottom temperature and depth from 74 drill- 
holes have been prepaired. This report shows that the geothermal 
gradient is comparatively high in Gotland. Already, at only a depth 
of about 460 m, water with temperature of 27deg C is found. This 
water can be used for space heating and for the heating of green- 
houses etc. 


49954 (OS—80017/JHD09-PT-1) Geothermal logging. 
Part 1: an introduction to techniques and interpretation. Ste- 
fansson, V.; Steingrimsson, B. (National Energy Authority 
(Iceland)). May 1980. 118p. NTIS, PC A06/MF AO1. 

The purpose of geophysical logging in geothermal investiga- 
tion is described, and objectives, operations and interpretations in 
petroleum and geothermal logging are compared. Logging param- 
eters in geothermal investigations are listed and the principles and 
functions of logging equipment are described. Practical application 
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of well logging in a geothermal drilling operation is emphasized 
and examples are shown of this application. Various temperature 
profiles are described, and their interpretation discussed. The infor- 
mation gained by pressure logs is examined and examples of pres- 
sure measurement are shown. Lithological logs which incude geo- 
logical natural gamma ray, gamma-gamma density, neutron-neutron 
porosity, and resistivity logs are presented. The combined interpre- 
tation of lithological logs is igneous rock is discussed. 


49955 (SAND—82-0219) Magma Source Location 
Survey. Hardee, H.C.; Dunn, J.C.; Colp, J.L. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Mar 1982. Contract 
AC04-76DP00789. 62p. NTIS, PC A04/MF A0Ol. Order 
Number DE82019816. 

Portions of document are illegible. 

A survey of Industry/University geophysicists was conduct- 
ed to obtain their opinions on the existence of shallow (less than 10 
km from surface) magma bodies in the western conterminous 
United States and methods for locating and defining them. Inputs 
from 35 individuals were received and are included. Responses 
were that shallow magma bodies exist and that existing geophysical 
sensing systems are adequate to locate them. 


49956 (SAND—82-7003-App.) Advanced wellbore thermal 
simulator GEOTEMP2. Appendix. Computer program listing. 
Mitchell, R.F. (Sandia National Labs., Albuquerque, NM 
(USA); Enertech Engineering and Research Co., Houston, 
TX (USA)). Feb 1982. Contract AC04-76DP00789. 107p. 
NTIS, PC A06/MF A0O1. Order Number DE82019825. 

This appendix gives the program listing of GEOTEMP2 
with comments and discussion to make the program organization 
more understandable. This appendix is divided into an introduction 
and four main blocks of code: main program, program initiation, 
wellbore flow, and wellbore heat transfer. The purpose and use of 
each subprogram is discussed and the program listing is given. 
Flowcharts will be included to clarify code organization when 
needed. GEOTEMP? was written in FORTRAN IV. Efforts have 
been made to keep the programing as conventional as possible so 
that GEOTEMP? will run without modification on most comput- 
ers. 


49957 Analysis of Cerro Prieto well logs: some results 
and problems. Noble, J.E.; Abril, A.G. (Univ of Calif, 
Berkeley, USA). Geothermics; 8: No. 3/4, 191-200(1979). 
(CONF-7809252—). 

From 1. Cerro Prieto geothermal field symposium; San 
Diego, CA, USA (22 Sep 1978). 

The systematic exploration and development of the Cerro 
Prieto geothermal resource by the Comision Federal de Electrici- 
dad (CFE) has resulted in a vast accumulation of data. These data 
provide an opportunity to conduct a case study of the exploitation 
of a geothermal system. This paper will discuss the LBL’s efforts to 
apply various interpretation methods to the Cerro Prieto well logs, 
present a resulting geologic model, summarize the major interpreta- 
tion problems encountered and outline the general direction of 
future well-log interpretation studies. 12 refs. 


49958 Geochemical tracing in producing geothermal 
fields: a case study at Cerro Prieto. Mazor, E.; Manon, A.M. 
(Weizmann Inst of Sci, Rehovot, Isr). Geothermics; 8: No. 
3/4, 231-240(1979). (CONF-7809252—). 

From 1. Cerro Prieto geothermal field symposium; San 
Diego, CA, USA (22 Sep 1978). 

Over 750 detailed chemicai analyses of fluids, collected from 
30 geothermal wells over 12 years of operation, were accumulated 
at Cerro Prieto, Mexico, These results are used as a case study to 
establish the physical and chemical processes taking place and to 
construct a geochemical model of the resource. A knowledge of 
these processes is a prerequisite for conducting successful isotope 
studies. 8 refs. 


1504 Legal And Institutional Aspects 


49959 (CONF-801203—, pp 8.26-8.27) Recent federal 
geothermal legislation. Nimmons, J.T. (Earl Warren Legal 
Institute, Berkeley, CA). 1980. NTIS, PC A99/MF AOl1. 
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From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Federal legislation providing important new incentives for 
geothermal development is reviewed briefly. Two pieces of legisla- 
tion are emphasized: the Crude Oil Windfall Profits Tax Act and 
the Energy Security Act. Geothermal leasing legislation pending in 
Congress is mentioned. 


49960 (CONF-801203—, pp  8.28-8.29) Geothermal 
market development and commercialization programs in the 
western states. Meyer, R.T.; Coe, B.A.; Gertsch, W.D. 
(Western Energy Planners, Ltd., Denver, CO). 1980. NTIS, 
PC A99/MF AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The structure of participants and activities designed and im- 
plemented through cooperative agreements to accelerate the com- 
mercialization of geothermal energy in the western states is de- 
scribed. (MHR) 


49961 (DOE/ET/27196—T6) Imperial County geother- 
mal development. Quarterly report, January 1-March 31, 
1982. (Imperial, County of, El Centro, CA (USA). Dept. of 
Public Works). 1982. Contract FC03-79ET27196. 28p. 
NTIS, PC A03/MF A0O1. Order Number DE82014488. 

The activities of the Geothermal Office are reported includ- 
ing: important geothermal events, geothermal waste disposal, grant 
applications to the California Energy Commission, the planned geo- 
thermal development meeting, and other geothermal planning activ- 
ities. The activities of the Geothermal Planner include processing 
of applications for geothermal permits, processing of environmental 
impact reports, and other geothermal planning activities. The prog- 
ress on the VTN Corporation direct heat study is discussed. 


1505 Economic And Financial Aspects 


49962 (CONF-801203—, pp 8.38-8.39) Geothermal fi- 
nancing opportunities and accomplishments. Rodzianko, P. 
(Geothermal Energy Corp., New York, NY). 1980. NTIS, 
PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The major identified customers for geothermal energy are 
the electric utilities. Since their capital bases have vastly different 
risk and rate of return criteria from the producer companies, an im- 
passe appears to have developed as to how to bring about full-scale 
resource development and cash flow. A financing tool is suggested 
by which this dilemma can be resolved and by which operating ex- 
perience - the key to successful commercialization can be accumu- 
lated as early as possible in the exploration and development proc- 
ess. 


49963 (DOE/SF/11501—T1) Geothermal reservoir insur- 
ance study. Final report. (Coopers and Lybrand, San Fran- 
cisco, CA (USA); GeothermEx, Inc., Berkeley, CA (USA)). 
1981. Contract AC03-81SF11501. 515p. NTIS, PC A22/MF 
A011. Order Number DE82019601. 

The principal goal of this study was to provide analysis of 
and recommendations on the need for and feasibility of a geother- 
mal reservoir insurance program. Five major tasks are reported: 
perception of risk by major market sectors, status of private sector 
insurance programs, analysis of reservoir risks, alternative govern- 
ment roles, and recommendations. 


1506 Environmental Aspects And Waste Disposal 


REFER ALSO TO CITATION(S) 51522 


49964 (CONF-801203—, pp 8.36-8.37) Environmental 
issues and concerns in development. Spencer, S.G. (EG and 
G Idaho, Inc., Idaho Falls). 1980. NTIS, PC A99/MF A0O1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 
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The four primary environmental concerns for large geother- 
mal developments are reviewed: impacts on air and water quality, 
induced seismicity, and subsidence. (MHR) 


49965 (DOE/ET/27041—TS5) El Centro Geothermal Util- 
ity Core Field Experiment environmental-impact report and 
environmental assessment. (WESTEC Services, Inc., San 
Diego, CA (USA)). Aug 1979. Contract AC03-79ET27041. 
243p. NTIS, PC AIlI/MF AOl. Order Number 
DE82013321. 

Portions of document are illegible. 

The City of El Centro is proposing the development of a 
geothermal energy utility core field experiment to demonstrate the 
engineering and economic feasibility of utilizing moderate tempera- 
ture geothermal heat, on a pilot scale, for space cooling, space heat- 
ing, and domestic hot water. The proposed facility is located on 
part of a 2.48 acre (1 hectare) parcel owned in fee by the City in 
the southeastern sector of El Centro in Imperial County, California. 
Geothermal fluid at an anticipated temperature of about 250°F 
(121°C) will heat a secondary fluid (water) which will be utilized 
directly or processed through an absorption chiller, to provide 
space conditioning and water heating for the El Centro Community 
Center, a public recreational facility located approximately one-half 
mile north of the proposed well site. The geothermal production 
well will be drilled to 8500 feet (2590m) and an injection well to 
4000 feet (1220m) at the industrially designated City property. Once 
all relevant permits are obtained it is estimated that site preparation, 
facility construction, the completion and testing of both wells 
would be finished in approximately 26 weeks. The environmental 
impacts are described. 


49966 (DOE/ET/27111—7) Environmental baseline mon- 
itoring in the area of general crude oil-Department of Energy 
Pleasant Bayou Number 2: a geopressured geothermal test 
well, 1980. Annual report. Gustavson, T.C.; Howard, R.C.; 
McGookey, D. (Texas Univ., Austin (USA). Bureau of Eco- 
nomic Geology). 1982. Contract AC08-79ET27111. 253p. 
NTIS, PC A12/MF A0O1. Order Number DE82018119. 

Portions of document are illegible. 

A description of baseline air and water quality of the test 
well site, a summary of microseismic activity before and during 
1980, and a description of the monitoring of a liquid tiltmeter at the 
test well site are included. 


49967 (DOE/EV/70048—T1) Trace-metal characteriza- 
tion and speciation in geothermal effluent by multiple-scan- 
ning anodic-stripping voltammetry and atomic-absorption 
analysis. Final report. Kowalski, B.R. (Washington Univ., 
Seattle (USA)). 1982. Contract AT06-76EV70048. 11p. 
NTIS, PC A02/MF AO1. Order Number DE82018603. 

The in-field sampling equipment constructed, procedures de- 
veloped or adapted, and the results obtained on representative sam- 
ples taken from geothermal sites are described. 


49968 (UCID—19332-Vol.1) ASCOT data from the 1981 
cooling-tower plume experiments in The Geyers geothermal 
area. Gudiksen, P.H. (ed.). (Lawrence Livermore National 
Lab., CA (USA)). Jun 1982. Contract W-7405-ENG-48. 
644p. (ASCOT—82-4-Vol.1). NTIS, PC A99/MF AOl. 
Order Number DE82019374. 

Portions of document are illegible. 

A listing of the data acquired during the ASCOT cooling 
tower plume field experiments conducted in The Geysers geother- 
mal area during August 1981 is provided. These experiments were 
designed to acquire the data needed to evaluate existing plume rise 
models and atmospheric transport and dispersion models for im- 
proving the capabilities for predicting the air quality impact for 
geothermal power plants during nocturnal drainage and daytime 
limited vertical mixing situations. Data included in this volume are 
tethersonde data, minisonde data, and acoustic sounder data. Sepa- 
rate abstracts were prepared for two papers. 


49969 (UCID—19332-Vol.1, pp 2.3-2.17) Synoptic mete- 
orological summary for the 1981 ASCOT field experiments. 
Knuth, W.R. Jun 1982. NTIS, PC A99/MF A0Ol1. Contract 
W-7405-ENG-48. 
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Portions of document are illegible. 

In ASCOT data from the 1981 cooling-tower plume experi- 
ments in The Geyers geothermal area. 

A summary of the synoptic scale weather characteristics af- 
fecting the 1981 ASCOT field experiments in the Geysers Known 
Geothermal Resource Area (KGRA) in northern California is pre- 
sented. The testing period ran from 10 August 1981 through 24 
August 1981. Nocturnal dispersion tracer experiments were com- 
pleted in the Big Sulfur Creek air drainage basin during the initial 
phase of the field program. The three drainage tests commenced at 
2100 PST on 15 August 1981, 2200 PST on 16 August 1981, and at 
2200 PST on 21 August 1981. Two daytime experiments designed 
to examine the complex terrain dispersion patterns during semistag- 
nant cloudless limited mixing conditions were initiated at 1300 PST 
on 23 and 24 August 1981, respectively. A brief summary of the 
synoptic weather patterns that affected the entire two-week inten- 
sive field period is presented followed by a more detailed examina- 
tion of the specific events applicable to the five experiments. 


49970 (UCID—19332-Vol.1, pp 3.451-3.462) Vertical 
sampling flights in support of the 1981 ASCOT cooling tower 
experiments: field effort and data. Gay, G.T. (Sandia Nation- 
al Labs., Albuquerque, NM). Jun 1982. NTIS, PC A99/MF 
A01. Contract W-7405-ENG-48. 

Portions of document are illegible. 

In ASCOT data from the 1981 cooling-tower plume experi- 
ments in The Geyers geothermal area. 

During the month of August 1981, experimental sampling on 
tracers released into the cooling tower plume of a geothermal 
power plant was conducted for three nights. In these experiments, a 
tethered balloon was used to lift a payload to obtain vertical pro- 
files of the cooling-tower plume and the entrained tracers. A de- 
scription is presented here of the equipment used, the field effort, 
and the data acquired. 


49971 Analysis of well gases from areas of geothermal 
power potential. Ludwick, J.D.; Robertson, D.E.; Fruchter, 
J.S.; Wilkerson, C.L. (Pacific Northwest Lab., Richland, 
WA). Atmospheric Environment; 16: No. 5, 1053-1059(1982). 
Contract AC06-76RL01830. 

Geothermal fluids from the hydrothermal area of the Imperi- 
al Valley, California and the geopressurized zone of Louisiana were 
found to contain a variety of noncondensable gases. Each geother- 
mal reservoir has a predominant species, carbon dioxide in the 
former and methane in the latter. This paper describes the sampling 
techniques and reports the results of quantitative analysis of the 
gases that can be anticipated to affect the air quality in future 
energy production from this rapidly developing resource. In some 
instances the desirable qualities of these gases could contribute to 
the economic development of geothermal power. 


1508 Geothermal Power Plants 


49972 (CONF-801203—, pp 8.24-8.25) Geothermal utili- 
zation technology. Walsh, T.E.; Hankin, J.W.; Cochrane, 
G.F. (Bechtel National, Inc., San Francisco, CA). 1980. 
NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Geothermal utilization technologies are described as applied 
in electric power generation. Types of geothermal power plants are 
described, and some design considerations for their heat rejection 
and emissions abatement systems are indicated. 


49973 (CONF-801203—, pp 8.43-8.44) 3 MWe wellhead 
generator project. Kuwada, J.T. (Geothermal Kinetics, Inc., 
San Francisco, CA); Farrington, R.J. 1980. NTIS, PC A99/ 
MF AOl1. 


From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The project history and objectives of the geothermal power 
plant at Puna, Hawaii are reviewed briefly. (MHR) 
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49974 (DOE/ID/01719—4) Geothermal _binary-cycle 
working-fluid properties information. Annual report. Starling, 
K.E.; Kumar, K.H.; Malik, Z.1; Batson, B.; Plumb, P. 
(Oklahoma Univ., Norman (USA). School of Chemical En- 
gineering and Materials Science). 30 Sep 1981. Contract 
AS07-781D01719. 37p. NTIS, PC A03/MF AOl. Order 
Number DE82019330. 

Portions of document are illegible. 

The research discussed was performed prior to December 
31, 1979. The report was not released until September 30, 1981, so 
that pressure-enthalpy diagrams for a number of potential geother- 
mal binary cycle working fluids could be prepared in SI units. Ef- 
forts were directed principally to working fluid thermophysical 
property correlation and presentation of properties information. 
Pressure-enthalpy diagrams are presented for propane, normal 
butane, isobutane, normal pentane, isopentane and propylene. Gen- 
eralized correlations are presented for the thermodynamic and 
transport properties of hydrocarbon pure and mixture working 
fluids. Specific correlations are presented for the thermodynamic 
properties of 27 fluids and for the viscosity and thermal conductiv- 
ity of hydrocarbons including isobutane and isopentane. 


49975 (DOE/SF/11503—T1) Raft River condenser-tube 
examination. Suciu, D.F. (Radian Corp., Austin, TX (USA); 
EG and G Idaho, Inc., Idaho Falls (USA)). 3 Apr 1981. 
AC03-81SF11503. 14p. NTIS, PC A02/MF AOl. Order 
Number DE82008003. 

Portions of document are illegible. 

In the program of development of a water treatment for the 
5 MW Raft River power plants’ carbon steel heat rejection system, 
four carbon steel tubes were analyzed in this batch. The results of 
visual and scanning electron microscope examination of the tubes 
are presented. (MHR) 


49976 (EGG-M—12482) Raft River 5MW Power Plant: 
a small binary power plant. Whitbeck, J.F.; DiBello, E.G.; 
Walrath, L.F. (EG and G Idaho, Inc., Idaho Falls (USA)). 
1982. Contract AC07-761D01570. 11p. (CONF-820690—1). 
NTIS, PC A02/MF A01. Order Number DE82018992. 

From Geothermal Resources Council meeting; Long Beach, 
CA, USA (13 Jun 1982). 

The Raft River SMW power plant is a binary cycle pilot 
plant. The system uses isobutane in a dual boiling cycle. This cycle 
was selected because the well field and temperatures were not well 
known at the time of cycle selection, and therefore, a boiling cycle 
was desirable. The dual boiling feature provides about 15 to 20% 
more power and makes the output less sensitive to changes in geo- 
thermal temperature changes than a single boiler system. The plant 
design was based upon a 290F geothermal fluid temperature at the 
inlet to the plant and has a gross nominal generator rating of SMW; 
however, actual output will vary according to ambient wet bulb 
temperatures over a range from 4.4MW to 6.2MW with the actual 
plant inlet temperature of 278F being obtained. The plant is sup- 
plied by three production wells. Geothermal fluid boost pumps 
within the plant inlet provide the pressure necessary to overcome 
plant pressure drop and return the fluid to the two injection sites. 
All long runs of the buried geothermal piping external to the plant 
boundaries use cement-asbestos pipe. The physical size and man- 
power requirements for the Raft River facility, the economics of 
small plant operation, and operational experience are discussed. 


49977 (EGG-M—12582) Raft River 5MW plant startup 
experience. Whitbeck, J.F. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 1982. Contract AC07-76ID01570. 4p. (CONF- 
820691—1). NTIS, PC A02/MF AOl. Order Number 
DE82018991. 

From 6. annual geothermal conference; Snowbird, UT, USA 
(29 Jun 1982). 

The initial startup occurred during the period from October 
20 to November 2, 1981. During that period the plant was operated 
at the full thermal power of 44MW. The electrical power was limit- 
ed to 1MW because of problems. The plant was then shutdown for 
repairs and corrections noted during this initial operation. On April 
15, 1982 plant operation was again started and continued in oper- 
ation until June 15, 1982. During this period engineering tests were 
performed. The plant has operated at a maximum electrical power 
output of about 4.8MW(e) which is somewhat lower than predic- 
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tions for the resource and ambient temperatures that have existed. 
Some of the reasons for this difference and the problems encoun- 
tered are discussed. 


49978 (ORNL/TM—8100) Design and analysis of a 5- 
MW vertical-fluted-tube condenser for geothermal applica- 
tions. Llewellyn, G.H. (Oak Ridge National Lab., TN 
(USA)). Mar 1982. Contract W-7405-ENG-26. 121p. NTIS, 
PC A06/MF A0O1. Order Number DE82008707. 

Portions of document are illegible. 

The design and analysis of an industtial-sized vertical-fluted- 
tube condenser. The condenser is used to condense superheated iso- 
butane vapor discharged from a power turbine in a geothermal test 
facility operated for the US Department of Energy. The 5-MW 
condenser has 1150 coolant tubes in a four-pass configuration with 
a total heat transfer area of 725 m? (7800 ft?). The unit is being 
tested at the Geothermal Components Test Facility in the Imperial 
Valley of East Mesa, California. The condenser design is based on 
previous experimental research work done at the Oak Ridge Na- 
tional Laboratory on condensing refrigerants on a wide variety of 
single vertical tubes. Condensing film coefficients obtained on the 
high-performance vertical fluted tubes in condensing refrigerants 
are as much as seven times greater than those obtained with verti- 
cal smooth tubes that have the same diameter and length. The 
overall heat transfer performance expected from the fluted tube 
condenser is four to five times the heat transfer obtained from the 
identical units employing smooth tubes. Fluted tube condensers also 
have other direct applications in the Ocean Thermal Energy Con- 
version (OTEC) program in condensing ammonia, in the petroleum 
industry in condensing light hydrocarbons, and in the air condition- 
ing and refrigeration industry in condensing fluorocarbon vapors. 


49979 Geothermal resources: an energy source for the US 
pulp and paper industry. Howard, J.H.; Davey, J.V. Paper 
Trade Journal; vp(30 Jan 1980). 

The extensive use of energy by the pulp and paper industry 
is discussed as well as the influence of rising energy costs. It is 
pointed out that the pulp and paper industry is the 5th largest user 
of energy and consumes 10% of all purchased energy in the USA. 
Geothermal resources are cited as a major possibility for new 
energy sources for the industry and plans are discussed and illus- 
trated for two situations: (1) a retrofitted pulp and paper mill utiliz- 
ing a geopressure geothermal resource; and (2) a newly designed 
plant using the same resource. A geothermal-fired pulp and paper 
plant in New Zealand is described which operates effectively, both 
technically and economically. The economics of geothermal utiliza- 
tion are discussed and it is concluded that overall rate of return is 
about 25%. The matching of plant sites to the location of geother- 
mal resources is discussed and criteria are established to determine 
the feasibility of using geothermal resources. 2 references. (MJJ) 


1509 Geothermal Engineering 


REFER ALSO TO CITATION(S) 49939, 49956, 49975 


49980 (CONF-801203—, pp 8.15-8.16) High temperature 
geothermal reservoir engineering. Howard, J.H. (Lawrence 
Berkeley Lab., CA). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The responsibilities of the reservoir engineer are reviewed. 
Measurements needed to define the location and internal character- 
istics of a reservoir are mentioned. Reservoir modeling is described. 
(MHR) 


49981 (CONF-801203—, pp 8.17-8.18) Testing and anal- 
ysis of low-temperature hydrothermal reservoirs. Goldman, 
D.; Petty, S. (EG and G Idaho, Inc., Idaho Falls). 1980. 
NTIS, PC A99/MF AO1. Contract AC07-761D01570. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The well information to be gained by stressing the well by 
pumping or injection and the analysis of such well test data are de- 
scribed. (MHR) 
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49982 (CONF-801203—, pp 8.19-8.21) Interference test- 
ing in geothermal reservoirs. Ramey, H.J. Jr. (Stanford 
Univ., CA). 1980. NTIS, PC A99/MF AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The advantages of interference testing are given as a type of 
pressure transient that can be accomplished in a reasonable length 
of time, and yet provide important information concerning apparent 
reserves early in the life of a geothermal development. The use of 
the continuous line source solution model for interference test anal- 
ysis is discussed. (MHR) 


49983 (CONF-801203—, pp 8.45-8.47) Summary of well 
test and reservoir engineering results for HGP-A. Yuen, P.; 
Chen, B.; Kihara, D.; Seki, A. (Hawaii Natural Energy 
Inst., Honolulu). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Median values of downhole water sample geochemistry are 
shown. Comparisons of discharge tests at 25 hours after initiation of 
flow for four long-term production flow tests are presented. Tem- 
perature and pressure profiles taken during the throttled flow tests 
in January are shown. (MHR) 


49984 (EGG-GTH—5779) Pipe selection guide. Sanders, 
R.D. (EG and G Idaho, Inc., Idaho Falls (USA)). Apr 
1982. Contract AC07-761D01570. 26p. NTIS, PC A03/MF 
A01. Order Number DE82013807. 

Four parameters are used to define a particular pipe: inside 
diameter, wall thickness, material, and ends. The factors influencing 
pipe selection are limited to fluid pressure, temperature, chemistry, 
flow rate, and cost. Other pipe parameters and factors that influ- 
ence pipe selection and design are mentioned, and, where appropri- 
ate, the user is warned that at some stage in the project these fac- 
tors must be dealt with. It is assumed that the objective is the direct 
application of geothermal water at temperatures lower than 200°F 
and with 12-in. or smaller pipe. When considering friction losses for 
sizing purposes, only straight pipe is considered. A discussion of the 
characteristics and attributes of readily available pipe is included to 
aid in making a preliminary selection. Energy loss from buried pipe 
is considered. 


49985 (EUR—7287-FR) Study of the propagation of hy- 
draulic fractures in rocks. Final report. Cornet, F.H. (Paris-6 
Univ., 75 (France). Inst. de Physique du Globe). 1981. 55p. 
(In French). Commission of the European Communities, Di- 
rectorate-General for Information Market and Innovation, 
Jean Monnet Building, Luxembourg. 

Portions of document are illegible. 

The possibility of developing hydraulic fractures in more 
than one direction from one single borehole and therefore of 
achieving, thru hydraulic fractures, multiple hydraulic links be- 
tween two deep wells is studied. Two different concepts have been 
considered: The first one deals with isotropic rocks as far as elastic 
and fracture behaviors are concerned. It has been investigated with 
a numerical model and is presently the object of small scale experi- 
mentation in a limestone quarry. The second one deals with large 
rock masses for which the fracture behavior is anisotropic. It has 
been investigated experimentally on two, 200 m deep wells horizon- 
tally distant from one another by 30 m and drilled in a homogene- 
ous granite. 


49986 (LALP—81-45) Hot dry rock geothermal energy 
program. (Los Alamos National Lab., NM (USA)). Jan 
1982. Contract W-7405-ENG-36. 4p. NTIS, PC A02/MF 
A01. Order Number DE82013755. 

Portions of document are illegible. 

The basics of extracting heat from rock, the hot-dry-rock 


program, and the participants and future of the program are re- 
viewed. 


49987 (LBL—13782) Analysis of flow data from several 
Baca wells. Riney, T.D.; Garg, S.K. (Lawrence Berkeley 
Lab., CA (USA); Systems, Science and Software, La Jolla, 
CA (USA)). Dec 1981. Contract AC03-76SF00098. 8p. 
(CONF-811201—3). NTIS, PC A02/MF AOl. Order 
Number DE82013002. 
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From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (16 Dec 1981). 

Portions of document are illegible. 

Analyses are presented of the downhole pressure buildup 
data for wells located in the Redondo Creek area of the Baca Geo- 
thermal Field. The downhole drilling information and pressure/ 
temperature surveys are first interpreted to locate zones at which 
fluid enters the wellbore from the fractured formation and to esti- 
mate the initial reservoir temperature and pressure in these zones. 
Interpretation of the buildup data for each well considers wellbore 
effects, the CO. content of the fluid and differentiates between the 
single-phase and two-phase portions of the data. Different straight- 
line approximations to the two portions of the data on the Horner 
plot for a flow test yield corresponding estimates for the single and 
two-phase mobilities. Estimates for the formation kh are made for 
the wells. 


49988 (SAND—82-0671C) Impact of common completion 
and workover activities on the effective costs of geothermal 
wells. Carson, C.C.; Mansure, A.J. (Sandia National Labs., 
Albuquerque, NM (USA); BDM Corp., Albuquerque, NM 
(USA)). 1982. Contract AC04-76DP00789. 27p. (CONF- 
820927—4). NTIS, PC A03/MF A0Ol. Order Number 
DE82018974. 

From 57. AIME Society of Petroleum Engineers annual 
technical conference and exhibition; New Orleans, LA, USA (26 
Sep 1982). 

The impacts of completion practices on production and 
maintenance costs are considered. To evaluate alternative comple- 
tion and workover technologies, a simple model has been devel- 
oped that compares total well cost to total production or injection. 
The model is discussed briefly and results from its application to 
different completion and workover strategies are emphasized. The 
model development project had three aspects: (1) the establishment 
of a data base for the cost and effectiveness of various geothermal 
completion and workover activities; (2) the development of a com- 
puter model to specific cases. The data collected include geother- 
mal production characteristics; initial costs and completion prac- 
tices for representatives wells; estimated costs and effectiveness of 
common workover equipment and operations; the frequencies of 
and times required to perform workovers; etc. The model facilitates 
comparisons of completion and workover alternatives. The results 
discussed include an analysis of the impact of variations in well life- 
time. A comparison of mechanical descaling of geothermal wells to 
chemical scale inhibition indicates that for certain conditions chemi- 
cal inhibition is more cost effective. Results of an analysis of injecti- 
vity decline are also presented, as are studies of original well cost, 
initial flow, and productivity decline for production wells. Other 
results involving underreaming, changing casing profiles, perforat- 
ing, and hydraulic fracturing are also discussed. 


49989 (SAND—82-0675C) Frictional heating and convec- 
tive cooling of polycrystalline diamond drag tools during rock 
cutting. Ortega, A.; Glowka, D.A. (Sandia National Labs., 
Albuquerque, NM (USA)). 1982. Contract AC04- 
76DP00789. 32p. (CONF-820927—1). NTIS, PC A03/MF 
A01. Order Number DE82018741. 

From 57. AIME Society of Petroleum Engineers annual 
technical conference and exhibition; New Orleans, LA, USA (26 
Sep 1982). 

A numerical-analytical model is developed to predict tem- 
peratures in stud-mounted polycrystalline diamond compact (PDC) 
drag tools during rock cutting. Experimental measurements of the 
convective heat transfer coefficient for PDC cutters are used in the 
model to predict temperatures under typical drilling conditions 
with fluid flow. The analysis compares favorably with meas- 
urements of frictional temperatures in controlled cutting tests on 
Tennessee marble. It is shown that mean cutter wearflat tempera- 
tures can be maintained below the critical value of 750°C only 
under conditions of low friction at the cutter/rock interface. This is 
true, regardless of the level of convective cooling. In fact, a cool- 
ing limit is established above which increases in convective cooling 
do not further reduce cutter temperatures. The ability of liquid 
drilling fluids to reduce interface friction is thus shown to be far 
more important in preventing excessive temperatures than their 
ability to provide cutter cooling. Due to the relatively high inter- 
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face friction developed under typical air drilling conditions, it is 
doubtful that temperatures can be kept subcritical at high rotary 
speeds in some formations when air is employed as the drilling 
fluid, regardless of the level of cooling achieved. 


49990 (SAND—82-7012) Forecast of geothermal-drilling 
activity. Mansure, A.J.; Brown, G.L. (BDM Corp., Albu- 
querque, NM (USA)). Jul 1982. Contract AC04-76DP00789. 
85p. NTIS, PC A05/MF A0O1. Order Number DE82019202. 

Portions of document are illegible. 

The number of geothermal wells that will be drilled to sup- 
port electric power production in the United States through 2000 
A.D. are forecasted. Results of the forecast are presented by 5-year 
periods for the five most significant geothermal resources. 


49991 (SAND—82-7027) Diesel exhaust-gas purification 
system. Doherty, B.J. (Sandia National Labs., Albuquerque, 
NM (USA); Foster-Miller Associates, Inc., Waltham, MA 
(USA)). Jul 1982. Contract AC04-76DP00789. 63p. NTIS, 
PC A04/MF AO1. Order Number DE82019808. 

Portions of document are illegible. 

The design of a diesel exhaust gas purification system is pre- 
sented. It will provide 2000 scfm of dry, anerobic gas (essentially 
nitrogen) for use in air drilling operations where drill pipe corro- 
sion is a problem, such as geothermal applications. The system is 
operable in the field and may be transported via highways. It will 
operate at ambient temperatures up to 110°F and requires no water 
- diesel fuel is used to combust excess oxygen and to generate elec- 
tricity for the system. Gas production costs, including capital amor- 
tization, operations, fuel and maintenance (for reasonable utiliza- 
tion) are about $1.50/1000 scf. 


49992 (SGP-TR—51) Geothermal reservoir engineering 
research at Stanford University. First annual report, October 
1, 1980-September 30, 1981. Brigham, W.E.; Horne, R.N.; 
Kruger, P.; Miller, F.G.; Ramey, H.J. Jr. (Stanford Univ., 
CA (USA). Stanford Geothermal Program). Sep 1981. Con- 


tract ATO3-80SF11459. 72p. NTIS, PC A08/MF AOl1. 
Order Number DE82011472. 

Portions of document are illegible. 

The work on energy extraction experiments concerns the ef- 
ficiency with which the in-place heat and fluids can be produced. 
The work on noncondensable gas reservoir engineering covers both 
the completed and continuing work in these two interrelated re- 
search areas: radon emanation from the rock matrix of geothermal 
reservoirs, and radon and ammonia variations with time and space 
over geothermal reservoirs. Cooperative research programs with 
Italy and Mexico are described. The bench-scale experiments and 
well test analysis section covers both experimental and theoretical 
studies. The small core model continues to be used for the study of 
temperature effects on absolute permeability. The unconsolidated 
sand study was completed at the beginning of this contract period. 
The Appendices describe some of the Stanford Geothermal pro- 
gram activities that results in interactions with the geothermal com- 
munity. These occur in the form of SGP Technical Reports, pre- 
sentations at technical meetings and publications in the open litera- 
ture. 


49993 Vapor pressure lowering in geothermal systems. 
Hsieh, C.H.; Ramey, H.J. Jr. (CONOCO Inc). Society of Pe- 
troleam Engineers of A.I.M.E. (American Institute of Mining, 
Metallurgical and Petroleum Engineers), Paper; 435- 
451(1981). (CONF-810321—). 

The water vapor pressure lowering phenomenon in porous 
media was investigated for a range of temperatures by measuring 
vapor pressure vs mass of water adsorbed in consolidated sandstone 
cores and unconsolidated silica sands. Experimental results show 
that the mass of water adsorbed on the rock surface is much more 
than the amount of pore steam. Results also revealed that the water 
adsorption is mainly caused by micropores in the porous medium. 
Measurement of the mass of methane and ethane adsorbed on dry 
rocks showed that the amount of adsorption is not great in com- 
parison with the pore gas. It is found that adsorption data for the 
water-sandstone core studies could be normalized with respect to 
temperature. Although this appears not to have been reported pre- 
viously, it does agree in principle with findings for solid powders 
with micropores. 25 refs. 
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49994 Heat and mass transfer in a fault-controlled geo- 
thermal reservoir charged at constant pressure. Goyal, K.P.; 
Narasimhan, T.N. (Univ of Calif, Berkeley, USA). American 
Society of Mechanical Engineers, [Paper|; No. 81-HT-52, 
vp(1981). 

A two-dimensional mathematical model of a fault controlled 
geothermal reservoir has been developed. Heated lighter water, 
rising in the fault, is assumed to charge a reservoir which, in turn, 
is overlain by a thin impermeable, thermally conducting cap rock. 
The analysis of this generic model can be applied to liquid dominat- 
ed geothermal systems where the thickness of the impermeable ca- 
prock is very small compared to the depth of the reservoir. 27 refs. - 


1510 Direct Energy Utilization 
REFER ALSO TO CITATION(S) 49934, 49965, 49979 


49995 (BNL—30670) Economic feasibility of geothermal 
district heating: a case study. Reisman, A.; Peterson, E. 
(Brookhaven National Lab., Upton, NY (USA); Department 
of Energy, Washington, DC (USA)). Dec 1981. Contract 
AC02-76CH00016. 17p. (CONF-820506—4). NTIS, PC 
A02/MF AO1. Order Number DE82010921. 

From International conference on geothermal energy; Flor- 
ence, Italy (May 1982). 

The application of a computerized methodology developed 
at Brookhaven National Laboratory (BNL) to an assessment of the 
economic feasibility of district heating in Reno, Nevada is de- 
scribed. To apply this methodology, assumptions concerning the 
characteristics of the heat load served, the price of competing fuels, 
and alternate forms of district heat utility ownership are combined 
with data describing the geothermal resource. Using these inputs 
along with engineering costs for geothermal field development and 
pipe installation, the methodology generates detailed engineering 
and economic descriptors of several proposed district heating sys- 
tems. The impact of alternate construction expenditure schedules, 
retrofit costs, and system size on the unit cost of district heat is ex- 
amined. 


49996 (CONF-801203—, pp 8.30-8.31) Direct application 
overview. Lund, J.W. (Oregon Institute of Tech., Klamath 
Falls). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The use of geothermal energy for space conditioning, agri- 
culture and aquaculture, and industrial processes in various parts of 
the world are described briefly. (MHR) 


49997 (CONF-801203—, pp 8.32-8.33) Use of geother- 
mal energy for biomassed-based ethanol fuel production. 
Nichols, C.R. (Dept. of Energy, Idaho Falls, ID); Struh- 
sacker, D.W. 1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Factors to be considered in site selection for an ethanol- 


from-biomass plant using a geothermal heat source are discussed. 
(MHR) 


49998 (CONF-801203—, pp 8.48-8.49) US direct use 
demonstration projects. DiBello, E.G. (EG and G Idaho, 
Inc., Idaho Falls). 1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Twenty-two direct use projects were initiated and thirty- 
three wells were to be completed for a total of 85,788 ft drilled. 
Five projects, as presently planned, will use injection wells for dis- 
posal. The costs of some projects are given. (MHR) 


49999 (DOE/ET/27256—T37) Geothermal feasibility 
study for hotel/apartment complex: Decker Land Develop- 
ment, Tucson, Arizona. (Oregon Inst. of Tech., Klamath 
Falls (USA); Acorn (W.R.) Engineering Associates, Tucson, 
AZ (USA)). Mar 1982. Contract FG07-79ET27256. 40p. 
NTIS, PC A03/MF A0O1. Order Number DE82015133. 
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The commercial project studied consists of a 200-unit hotel 
and a 300-unit apartment complex, to be served by a common geo- 
thermal system. An additional 200-unit is assumed to be operational 
within seven years. The following aspects of the geothermal re- 
source, project assumptions, geothermal utilization techniques, and 
energy analysis techniques. 


50000 (DOE/SF/11441—1) Resource engineering and 
economic studies for direct application of geothermal energy. 
Draft final report. (New York State Energy Research and 
Development Authority, Albany (USA); Gibbs and Hill, 
Inc., New York (USA); State Univ. of New York, Buffalo 
(USA); Southern Tier West Regional Planning and Devel- 
opment Board, Salamanca, New York (USA)). Dec 1981. 
Contract FG03-80SF11441. 305p. NTIS, PC A1l4/MF AOI. 
Order Number DE82018901. 

Portions of document are illegible. 

The feasibility of utilizing geothermal energy at a selected 
plant in New York State was studied. Existing oil and gas records 
suggests that geothermal fluid is available in the target area and 
based on this potential. Friendship Dairies, Inc., Friendship, NY, 
was selected as a potential user of geothermal energy. Currently 
natural gas and electricity are used as its primary energy sources. 
Six geothermal system configurations were analyzed based on re- 
placement of gas or oil-fired systems for producing process heat. 
Each system was evaluated in terms of Internal Rate of Return on 
Investment (IRR), and simple payback. Six system configurations 
and two replaced fuels, representative of a range of situations found 
in the state, are analyzed. Based on the potential geothermal re- 
serves at Friendship, each of the six system configurations are 
shown to be economically viable, compared to continued gas or oil- 
firing. The Computed IRR’s are all far in excess of projected aver- 
age interest rates for long term borrowings: approximately 15% for 
guarantee backed loans or as high as 20% for conventional financ- 
ing. IRR is computed based on the total investment (equity plus 
debt) and cash flows before financing costs, i.e., before interest ex- 
pense, but after the tax benefit of the interest deduction. The base 
case application for the Friendship analysis is case B/20 yr-gas 
which produces an IRR of 28.5% and payback of 3.4 years. Even 
better returns could be realized in the cases of oil-avoidance and 
where greater use of geothermal energy can be made as shown in 
the other cases considered. 


50001 (EGG-GTH—5575) Geothermal applications for a 
tannery. DiBello, E.G. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Feb 1982. Contract AC07-761D01570. 14p. NTIS, 
PC A02/MF AO1. Order Number DE82008608. 

Portions of document are illegible. 

The tanning process and associated energy requirements are 
summarized. It appears that a significant economic impact may be 
possible if a shallow hydrothermal resource of approximately 150 to 
170°F (66 to 77°C) were found, and the fluids were cascaded to 
produce the temperatures necessary for the various tanning oper- 
ations. The hydrothermal energy would have to be cost competi- 
tive with the rapidly escalating fossil energy costs. Although one 
would need to thoroughly analyze the technical, environmental, 
and economic issues of such an application, this initial review indi- 
cates a good match between the process and potential hydrother- 
mal resources. 


50002 (EGG-M—10682) Geothermal district heating sys- 
tems. Budney, G.S.; Childs, F. (EG and G Idaho, Inc., 
Idaho Falls (USA); Rockwell International Corp., Canoga 
Park, CA (USA). Energy Systems Group). 1982. Contract 
AC07-761D01570. 30p. (CONF-820693—1). NTIS, PC A03/ 
MF AOl1. Order Number DE82018838. 

From International District Heating Association conference; 
Beaupre, Quebec, Canada (14 Jun 1982). 

Portions of document are illegible. 

Ten district heating demonstration projects and their present 
status are described. The projects are Klamath County YMCA, Su- 
sanville District Heating, Klamath Falls District Heating, Reno 
Salem Plaza Condominium, E] Centro Community Center Heating/ 
Cooling, Haakon School and Business District Heating, St. Mary's 
Hospital, Diamond Ring Ranch, Pagosa Springs District Heating, 
and Boise District Heating. 


ERA VOL. 7, NO. 19 / 6242 


50003 (WAOENG—81-05) Geothermal symposium: low- 
temperature utilization, heat-pump applications, district heat- 
ing. Bloomquist, R.G. (ed.). (Washington State Energy 
Office, Olympia (USA)). 24 Sep 1980. Contract FGS51- 
80RO00079. 174p. (CONF-8009197—). NTIS, PC A08/MF 
A01. Order Number DE82002662. 

From Geothermal symposium on low temperature utilization 
heat pump applications, district heating; Yakima, WA, USA (24 
Sep 1980). 

Separate abstracts are prepared for twelve papers presented 
at the symposium. (MCW) 


1520 Geothermal Data And Theory 


REFER ALSO TO CITATION(S) 49942, 49967, 49993, 51899 


50004 Estimation of Q/sub v/ profile in a sedimentary 
type geothermal reservoir. Ershaghi, I.; Ghaemian, S. (Univ 
of South Calif, Los Angeles). Society of Petroleum Engineers 
of A.I.M.E. (American Institute of Mining, Metallurgical and 
Petroleum Engineers), Paper; 453-460(1981). (CONF- 
810321—). 

In-situ determination of Q/sub v/ (effective concentration of 
clay-exchange cations) of sedimentary rocks using geophysical well 
logs is discussed with application to geothermal reservoirs. A 
method is proposed based on the solution of equations relating for- 
mation rock and fluid properties and the conductivity of mud fil- 
trate to the data obtained from S.P. (Spontaneous Potential) and re- 
sistivity logs. The application of the proposed method to some 
wells in the Cerro Prieto Geothermal field in Mexico is discussed. 
12 refs. 


16 TIDAL POWER 
1607 Tidal Power Plants 


50005 (DOE/ER/10469—1-Vol.2) Novel approach to the 
exploitation of tidal energy. Final report. Volume 2. Appendi- 
ces. Gorlov, A.M. (Northeastern Univ., Boston, MA (USA). 
Dept. of Mechanical Engineering). Dec 1981. Contract 
AS02-79ER 10469. 146p. NTIS, PC A0O7/MF AOl. Order 
Number DE82010828. 

Portions of this report are illegible. 

Six appendices are included. Separate abstracts were pre- 
pared for five. One appendix, Analysis of the Filling-Emptying 
Cycle of an Air Chamber Operation, consisted entirely of equations 
and calculations. (MHR) 


1608 Wave Energy Converters 


50006 (SERI/TP—251-1462) Development program lead- 
ing to an optimized oscillating-water-column wave-energy con- 
verter featuring a bi-directional turbine. Penney, T.R.; Miles, 
J.B.; McCormick, M.E. (Solar Energy Research Inst., 
Golden, CO (USA)). Feb 1982. Contract AC02-77CH00178. 
12p. NTIS, PC A02/MF AO1. Order Number DE82008480. 

Portions of this report are illegible. 

Various aspects in the design, construction, testing, and mod- 
eling of an oscillating water column wave energy extraction system 
featuring a bi-directional pneumatic turbine are presented. The 
system is sized to provide 125-kW/sub e/ power output when expe- 
riencing 3-m waves. A novel design of a pneumatic turbine has 
been constructed and is awaiting the commencement of a steady- 
state test program. Modeling studies are described for the different 
components of the system as well as for the system as a whole. The 
objective of these studies is to optimize the energy production of 
the system given the constraints of the wave environment and the 
performance description of the turbine/generator equipment. Opti- 
mizing the design of the chamber forming the oscillating water 
column (including its opening to the ocean) and making improve- 
ments in turbine performance as suggested by the pending turbine 
tests will enhance system output. 
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17 WIND ENERGY 


REFER ALSO TO CITATION(S) 50633, 50657, 50659 


50007 (CONF-801203—, pp 4.14) PGandE’s wind devel- 
opment program. Malinowski, J.H. (Pacific Gas and Electric 
Co., San Francisco, CA). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Based on the preliminary assessment of the wind resource in 
the PGandE service area, the potential for favorable power costs 
from large wind turbine developments, and other benefits that may 
be derived from developing a renewable resource, PGandE is in- 
cluding wind in its current generation resource plan. 


50008 (CONF-801203—, pp 4.15-4.16) Wind systems for 
island use: a utility perspective. Bell, R.E. (Hawaiian Elec- 
tric Co., Inc., Honolulu). 1980. NTIS, PC A99/MF A011. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Many first-time visitors to Hawaii express surprise at the 
consistent and strong winds that sweep over the island chain. This 
paper will describe how it is that Hawaiian Electric has become ac- 
tively interested in wind as a source of electric energy. 


50009 (RISO-M—2297) Catalogue of wind energy litera- 
ture in the Risoe Library. (Risoe National Lab., Roskilde 
(Denmark)). Jul 1981. 120p. (In Danish). NTIS (US Sales 
Only), PC A06/MF AO1. Order Number DE82902190. 

The catalogue presents a special collection of wind energy 
literature established in connection with the Test Plant for Small 
Windmills at Risoe National Laboratory. About 900 publications, 
including conference papers, reports, journal articles and books, are 
listed in 24 subject categories. 


1701 Availability (climatology) 


REFER ALSO TO CITATION(S) 49525, 50030, 50032, 50049, 50065, 50073 


50010 (CONF-801203—, pp 4.10-4.11) National wind re- 
source assessment methodology. Elliott, D.L. (Battelle Pacif- 
ic Northwest Lab., Richland, WA). 1980. NTIS, PC A99/ 
MF AOl1. Contract AC06-76RL01830. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Twelve regional wind energy resource atlases, covering the 
United States and its territories, have been produced. These atlases, 
products of the Wind Characteristics Program Element of the Fed- 
eral Wind Energy Program, represent major sources of information 
for those seeking information on the wind energy resource. To 
ensure that the regional atlases are comparable, the prototype tech- 
niques developed by Pacific Northwest Laboratory (PNL) have 
been applied, with only minor deviations, to all regions. These 
techniques, described in greater detail by Elliott and Barchet 
(1980), included identification of wind data sources, screening and 
wind power maps, the assignment of certainty ratings, and the esti- 
mation of the areal distribution of the wind resource. Moreover, the 
presentation format of the text, maps, and graphs is essentially the 
same for all of the atlases. 


50011 (CONF-801203—, pp 4.20-4.21) Wind resource as- 
sessment in the northeast United States. Pickering K.E.; Vi- 
lardo, JM. (GEOMET Technologies, Inc., Gaithersburg, 
MD). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Wind data summaries for over 375 locations were employed 
in the Northeast Wind Resource Assessment performed for the US 
Department of Energy. Approximately 230 of these station sum- 
maries were derived from data archived at the National Climatic 
Center. The remaining summaries were obtained from utility com- 
panies, university research organizations, state governments, and 
the Canadian Atmospheric Environment Service. Upper-air data 
were employed in making estimates of wind power on mountain 
tops and ridge crests. 
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50012 (CONF-801203—, pp 4.22-4.23) Technical and 
economic feasibility of wind turbines in the northeast United 
States. Neal, R.W.; Goldenblatt, M.K. (JBF Scientific 
Corp., Wilmington, MA). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The Department of Energy and the Solar Energy Research 
Institute are sponsoring a series of six regional assessment studies 
(covering the entire country) aimed at identifying the potential for 
solar electric technologies and identifying applications that repre- 
sent the best potential markets with opportunities for early com- 
mercialization. One of the solar electric technologies showing the 
earliest promise is wind. This paper is based on the work done for 
the Northeast Regional Assessment study, and it focusses on the re- 
sults obtained for a variety of applications of wind machines in that 
region. Machines studied included units ranging in capacity from 
3.2 kW to 2500 kW, and applications included utility central station 
as well as a variety of residential, commercial, and industrial dis- 
tributed installations. 


50013 (CONF-801203—, pp 4.24-4.25) Wind resource as- 
sessment in the north central United States. Freeman, D.L.; 
Hadley, D.L. (ERT/Western Scientific Services, Fort Col- 
lins, CO). 1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

An extensive search was conducted for wind data in the 
north central United States, a region that includes the states of 
Iowa, Minnesota, Nebraska, North Dakota, and South Dakota. 
These data included all data on file at the National Climatic Center 
(NCC), as well as data from universities, air pollution control agen- 
cies, and private organizations. These data were analyzed for long- 
term seasonal and annual wind power characteristics. 


50014 (CONF-801203—, pp 4.26) Wind energy resource 
assessment for the Great Lakes Region. Bass, A.; Paton, 
D.L.; Smith, D.G. (Environmental Research and Technol- 
ogy, Inc., Lexington, MA). 1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The current measurement programs at Ludington, Michigan 
and Sandusky, Ohio are designed to assess the wind energy re- 
source at favored sites near the Great Lakes. Are these sites typical 
of shoreline wind energy resources elsewhere in this region. How is 
wind energy potential distributed more generally throughout the 5- 
state region: Wisconsin, Michigan, Ohio, Illinois and Indiana. These 
questions are answered in this paper, which describes salient results 
from a wind energy resource assessment of the region. 


50015 (CONF-801203—, pp 4.27-4.28) Wind resource as- 
sessment in the southeast United States. Zabransky, J. Jr. 
(GEOMET Technologies, Inc., Gaithersburg, MD). 1980. 
NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Wind data from 185 stations and mountaintop wind estimates 
at 69 locations were used to produce a wind energy resource atlas 
for the southeast United States including Alabama, Florida, Geor- 
gia, Mississippi, and South Carolina. Wind data sources included 
the National Climatic Center, nuclear and fossil fuel utility plants, 
the National Fire Weather Data Library, and universities. 


50016 (CONF-801203—, pp 4.29-4.30) Wind resource as- 
sessment in the southwest United States: the Southern Rocky 
Mountain Region. Andersen, S.R.; Hadley, D.L. (ERT/ 
Western Scientific Services, Fort Collins, CO). 1980. NTIS, 
PC A99/MF AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

A comprehensive survey was conducted for wind data in the 
Southern Rocky Mountain Region composed of the states: Arizona, 
Colorado, New Mexico and Utah. Wind data located for use in the 
wind resource assessment was supplied by the National Climatic 
Center in Ashville, North Carolina, by state government agencies, 
federal government research groups, and the private sector. Coop- 
eration of private companies in the utility, mining and manufactur- 
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ing industries contributed significantly to the analysis. The data was 
analyzed for long-term seasonal and annual estimated wind power 
characteristics at well exposed sites throughout the region. 


50017 (CONF-801203—, pp 4.38-4.39) Wind resource as- 
sessment in the east central United States. Brode, R.W.; 
Stoner, R.R. (NUS Corp., Rockville, MD). 1980. NTIS, PC 
A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

A wind energy resource atlas has been prepared for the east 
‘central region states of Delaware, Kentucky, Maryland, North 
Carolina, Tennessee, and Virginia. This atlas is a product of the 
Wind Characteristics Program element of the Federal Wind Energy 
Program. The methods used to identify, screen, evaluate, and ana- 
lyze the various types of data, and to produce the wind energy re- 
source maps and graphs have been described in detail (Brode and 
Stoner, 1980) based on guidance from Battelle-Pacific Northwest 
Laboratory. 


50018 (CONF-801203—, pp 4.40-4.41) Wind resource as- 
sessment in the south central United States. Graves, L.F.; 
Edwards, R.; Sprankle, A. (Inst. for Storm Research, Hous- 
ton, TX). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The solar electric resource region for the south central 
United States coincides with the South Central Wind Resource As- 
sessment Region defined by Elliott and Barchet (1980). The region 
includes the states of Arkansas, Kansas, Louisiana, Missouri, Okla- 
homa and Texas. The region is bounded on the south by the Gulf 
of Mexico and on the east by the Mississippi River. The land slopes 
generally upward to the north and west, reaching the Great Plains 
at an elevation of 1200 meters. As pointed out by Elliott (1980), the 
primary data used for the wind assessment were summaries of Na- 
tional Climatic Center data. For data sparse regions, a few years of 
unsummarized data were scanned to provide supplemental informa- 
tion. Other data, such as data from nuclear power plant sites, were 
also obtained. Data for 165 stations were actually used in prepara- 
tion of the wind assessment. 


50019 (DOE/BP—89) Regional wind-energy assessment 
program. Progress report, October 1980-September 1981. 
Baker, R.W.; Wade, J.E.; Persson, O.G.; Armstrong, B. 
(Oregon State Univ., Corvallis (USA). Dept. of Atmospher- 
ic Science). Dec 1981. Contract AC80-78BP01310. 121p. 
(BPA—81-6). NTIS, PC A06/MF AOl. Order Number 
DE82015643. 

Portions of document are illegible. 

The research activities in FY81 on the Regional Wind 
Energy Assessment Program includes work completed in large area 
wind power prospecting and in data collection and analysis. The 
area of wind data analysis is based on a wind data network consist- 
ing of 80 sites through the Pacific northwest, and it includes clima- 
tological analysis, wind statistics at the hourly data acquisition sites, 
analysis of data from the other sites, gust factor analysis, and wind 


shear analysis. Appended are numerous wind data summaries. 
(LEW) 


50020 (DOE/ET/23114—80/1) Survey of the height and 
exposure variation of empirical parameters entering an em- 
pirical probability density function for wind speed. Final 
report. Buell, C.E.; Bundgaard, R.C. (Science Applications, 
Inc., Colorado Springs, CO (USA)). Jan 1981. Contract 
AC06-79ET23114. 249p. NTIS, PC All/MF AOl1. Order 
Number DE82008098. 

Since the Weibull distribution is not a physically acceptable 
distribution function for scalar wind speed and since even the wind 
speed data itself is frequently bimodal, it is suggested that a mixture 
of two generalized Rayleigh distributions (a thoroughly acceptable 
distribution) be used to describe the distribution of scalar wind 
speed. A reasonably extensive analysis of scaler wind speed data of 
several kinds is reported. Data from meteorological towers at Pat- 
rick AFB, FL, the Hanford Meteorological Station, Cape Kennedy 
(NASA), FL, and White Sands Missile Range, NM, were analyzed 
in some detail and the variation of parameters as a function of ane- 
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mometer height was determined. Data from meteorological towers 
at nuclear power plant sites was analyzed for those cases where an- 
emometers were located at two or more levels. Data was provided 
by Pacific Northwest Laboratory from locations in the northwest- 
ern U.S. where the anemometer had been located at two different 
elevations and the wind speed frequency tabulated separately at the 
different levels. In all of these cases the variation of the parameters 
entering the distribution function was determined as a function of 
height. It was found that insofar as the empirical distribution func- 
tion remained of the same type from level to level, the parameter 
variation was reasonably well described by the frequently applied 
power law with the exception of the mixing proportion of the two 
components of the mixture of the two generalized Rayleigh distri- 
butions used. 


50021 (NE-VIND—81-19) Long range laser anemometry 
with particular reference to wind power development. Dan- 
ielsson, L.; Pike, E.R. (Flygtekniska Foersoeksanstalten, 
Stockholm (Sweden); Naemnden foer 
Energiproduktionsforskning, Stockholm (Sweden)). Sep 
1981. 5p. NTIS (US Sales Only), PC A04/MF AOl1. Order 
Number DE82750459. 

A review is made of the field of long-range atmospheric 
wind velocity measurements by laser anemometry. Scattering from 
atmospheric aerosols of both visible (Ar*) and infra-red (CO2) wa- 
velength laser beams with both transit time and Doppler processing 
are considered. Special attention is paid to the type of meas- 
urements required for wind power development and, of many possi- 
ble systems, a critical assessment is made for selection on grounds 
of spatial resolution, number of velocity components required, 
safety, efficiency, and cost. 


50022 (SERI/CP—635-1340-Vol.2, pp 15-28) Wind 
energy program in Norway. Nitteberg, J. (Inst. for Energy 
Tech., Kjeller, Norway). 1981. NTIS, PC A99/MF AO1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

The main objective of the Norwegian Wind Energy Pro- 
gram is to establish enough know-how to make wind energy a 
viable choice among other energy technologies by 1990. The over- 
all program is briefly outlined, followed by the status of the work 
under way. Mapping of the wind conditions in Norway is complet- 
ed, and the measurement of wind conditions in selected areas ap- 
propriate to wind energy conversion is reported. A three dimen- 
sional semi-static wind flow model suitable for areas of up to 6 x 6 
kilometers and heights up to 2 km is developed. This work is under 
the assessment phase which covers evaluation of wind resources, 
technical and economical feasibility studies, and specifications of 
prototype wind energy conversion systems. Two other phases in- 
clude experimental testing of wind turbines and demonstration of 
several commercial size wind turbines. (LEW) 


50023 (SERI/CP—635-1340-Vol.2, pp 145-148) Wind 
energy utilization in China, Dexin, H.; Hauwei, W. (Chinese 
Aerodynamic Research and Develoment Center, Mainyang, 
Sichuan). 1981. NTIS, PC A99/MF AO1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

Regions of China are identified whose wind resources are 
rich, relatively rich, utilizable, and poor. The historical develop- 
ment of wind power in China is briefly reviewed, and current re- 
search efforts are described. These efforts include analysis of wind 
resources and selection of wind fields, preparations for setting up 
wind power generation test stations, and a Wind Energy Sympo- 
sium in China. (LEW) 


50024 (UUIM—65) Atmospheric boundary layer field ex- 
periment in Sweden 1980. Part 2. Wind and turbulence data. 
Bergstroem, H.; Alexandersson, H. . Meteorologiska Institu- 
tionen. (Uppsala Univ. (Sweden). Meteorologiska Institu- 
tionen). 1981. 60p. NTIS (US Sales Only), PC A04/MF 
A01. Order Number DE82902166. 

Pibal trackings and turbulence measurements made by the 
Meteorological Institute of Uppsala at the very flat fields near 
Klockrike in the province of Oestergoetland in southern Sweden, 





6245 / ERA VOL. 7, NO. 19 


and forming a part of a comprehensive boundary layer measure- 
ment program, are presented in figures and tables. The results are 
among other things meant to used for testing numerical models. 
Perhaps the most striking feature in the figures presented is the 
very marked nocturnal jet typical radiation conditions. 


1703 Regulations 


50025 (CONF-801203—, pp 4.42-4.43) Impact of federal 
legislation on wind energy systems. Lotker, M. (The Synec- 
tics Group, Washington, DC). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

In the past few years, the Congress has enacted a wide range 
of energy legislation with the common goal of reducing the nation’s 
dependence on imported oil and encouraging the development of 
domestically abundant or renewable energy technologies. The 
impact of these laws during a period of rising energy cost and ma- 
turing Wind Energy Conversion Systems (WECS) technology, 
combine to provide significant stimulus to WECS commercializa- 
tion. Those laws are discussed that are only the most prominent 
and directly WECS-related of the field. There are a wide variety of 
others (e.g., the Fuel Use Act of 1978, the Energy Security Act of 
1980, etc.) that will have subtle, yet still important impacts. 


50026 (SERI/CP—635-340-Vol.2, pp 203-213) Impact of 
standards on SWECS commercialization. Silberglitt, R.; 
Boone, K.; Greer, B.; Hamester, H.L.; Robertson, K.; Stei- 
gelmann, W. Jr. (DHR, Inc., Washington, DC). 1981. 
NTIS, PC A99/MF AO1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

Because of the embryonic state of the SWECS industry, 
standards can play an important role in affecting the course of com- 
mercialization. A study carried out by DHR, Incorporated in 
summer and fall, 1980 analyzed the potential impacts of alternative 
SWECS standards development scenarios. The scenarios were 
characterized by the groups, or actors, assigned primary responsi- 
bility for supervising the development of six different types of 
standards. Impact data were collected through a survey of over 
seventy experts from all areas of SWECS activity (including pro- 
ducers, users and regulators) and a detailed review of relevant lit- 
erature. Scenarios were analyzed with a prioritization methodology 
that assigned relative weights to eight different impact areas for 
each type of standard. An optimum scenario was constructed that 
sought to utilize the strengths and counterbalance the weaknesses 
of each actor in developing broadly-based consensus standards. 
This optimum scenario assigned principal responsibility for safety, 
testing and electrical subsystem standards to third party organiza- 
tions, for certification and labeling to federal government, for siting 
standards to state and local government, and for installation stand- 
ards to industry or federal government. Supporting roles for each 
of these groups in relevant standard areas were also defined. 


50027 (SERI/CP—635-1340-Vol.2, pp 253-261) Safety, 
risk, and wind energy conversion systems standards. Bass, L.; 
Weis, P. (Kairos Co., Cupertino, CA). 1981. NTIS, PC 
A99/MF AO1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

Wind energy conversion systems involve issues relevant to 
consumers, the community where they are installed, the utility 
company servicing the area, and society as a whole. One of the bar- 
riers to widespread use of wind machines is concern about safety. 
Safety concerns of consumers, building code officials, zoning com- 
missions, utilities, and managers of government incentive programs 
must be addressed if wind machines are to be a widely accepted 
form of power generation. Safety is judged, not measured. The 
safeness or acceptable risk associated with a product can be affect- 
ed by two different regulatory approaches. The current approach is 
often to limit the impact of a hardware failure by isolating SWECS. 
Safety standards validated by test and certification offer another ap- 
proach. They reduce the likelihood for accident by screening inferi- 
or products from the marketplace. Both approaches limit the invol- 
untary risk borne by the public. Installation of models meeting 
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safety standards would allow more widespread use of SWECS than 
insolation of all machines. 


1704 Economics 


REFER ALSO TO CITATION(S) 49694, 50012, 50093 


50028 (CONF-801203—, pp 2.24-2.37) Overview of dis- 
persed and central wind systems in the United States. Johan- 
son, E.E. (JBF Scientific Corp., Wilmington, MA). 1980. 
NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

This paper presents a brief look at the technical, economic, 
and market status of wind energy systems in the late 1979 - early 
1980 timeframe. It concentrates on utility and residential systems 
since they show signs of being the first to reach economic viability. 
The paper also discusses the experience of the US Government 
trying to accelerate the commercialization of a new technology. It 
ends with the conclusion that wind systems are very close to being 
economically viable and the actions being manifested in the wind 


energy systems community are a sign of a successful commercial- 
ization venture. 


50029 (CONF-801203—, pp 4.5-4.6) Economic modeling 
of wind energy studies. Woodley, N.H. (Solar Energy Re- 
search Inst., Golden, CO). 1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

There are many different classes of modeling/simulation ef- 
forts completed in the literature, in progress and planned, for the 
assessment of wind energy systems. These include system operating 
and system planning performance modeling; machine and system 
design modeling; impact modeling including noise generation, prop- 
agation and impact effects and TVI and RFI impact effects; and 
economic modeling. This paper will focus on the latter class; how- 
ever some of the more important links to the other classes that 
have been developed recently will be discussed. Accurate and 
credible economic models are essential to the accelerated diffusion 
of wind energy conversion systems (WECS) into the energy con- 
suming end use sectors of the economy. Wrong assessments and 
faulty analyses have resulted in embarrasing and negative reactions 
to the emerging WECS industry. 


50030 (CONF-801203—, pp 4.17-4.19) Wind energy pro- 
gram in Hawaii. Neill, D.R. (Hawaii Natural Energy Inst., 
Honolulu). 1980. NTIS, PC A99/MF A011. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The Hawaii Natural Energy Institute’s Wind Energy Appli- 
cation Network (WEAN) Program is being developed to accelerate 
the contribution of wind energy to wean Hawaii from the current 
90 percent dependence upon imported oil. Many problems must be 
addressed and resolved if this ambitious goal is to be achieved. This 
paper will summarize briefly Hawaii's wind goals, potential, and 
programs. 


50031 (CONF-801203—, pp 4.31-4.33) Technical and 
economic feasibility of wind turbines in the southeast United 
States. Guild, D.H. (Stone and Webster Engineering Corp., 
Boston, MA). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

This paper is abstracted from the findings of two separate 
DOE funded evaluations of various solar electric generation op- 
tions, including wind. The first study, performed between October 
1976 and October 1978, covered the Southwest Region of the 
United States and is reported on in full in the four-volume report 
No. DOE/CS/8720 dated August 1979. The second study, con- 
ducted between October 1977 and January 1979, covered the 
Southeast Region of the United States and has only recently been 
published in final form. Both studies were undertaken by Stone and 
Webster and a number of utilities in each region to assist the DOE 
in establishing plans to accelerate the commercialization and market 
penetration of solar electric generation in each of the regions. 
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50032 (CONF-801203—, pp 4.36-4.37) Technical and 
economic feasibility of wind turbines in the northwest United 
States. Neal, R.W.; Goldenblatt, M.K. (JBF Scientific 
Corp., Wilmington, MA). 1980. NTIS, PC A99/MF AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The Department of Energy and the Solar Energy Research 
Institute are sponsoring a series of six regional assessment studies 
(covering the entire country) aimed at identifying the potential for 
solar electric technologies and identifying applications that repre- 
sent the best potential markets with opportunities for early com- 
mercialization. One of the solar electric technologies showing the 
earliest promise is wind. This paper is based on the work done for 
the Northwest Regional Assessment Study, and it focusses on the 
results obtained for a variety of applications of wind machines in 
that region. Machines studied included units ranging in capacity 
from 1.5 kW to 2500 kW, and applications included utility central 
station as well as a variety of residential, commercial, and industrial 
distributed installations. 


50033 (CONF-801203—, pp 4.44-4.45) Near-term, high 
potential SWECS market analysis. Deutsch, M.J. (Solar 
Energy Research Inst., Golden, CO). 1980. NTIS, PC A99/ 
MF AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The objective of this Phase I near-term Market Study was to 
synthesize the available wind resource data, utility consumption and 
rate data, demographic data and existing federal and state incentive 
information and present it in a format that could be easily used by 
manufacturers and distributors for planning their marketing strate- 
gies, promotional campaigns, or future distributorships. The empha- 
sis throughout the study was to place ourself in the manufacturer's 
shoes and provide and present data that the industry needs now. 
The analysis was scoped to include only the residential and agricul- 
tural market sectors in the states that required Residential Conser- 
vation System (RCS) audits. This was a ground rule to screen out 
or limit the number of counties that were to investigated. 


50034 (CONF-801203—, pp 4.46) Estimated gross 
market for utility-scale wind turbines in the United States. 
Johanson, E.E. (JBF Scientific Corp., Wilmington, MA). 
1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The results are presented of a market study, funded by the 
Electric Power Research Institute, that had as its objectives the 
quantification of the potential gross wind turbine market in the 
United States and an indication of the regions in which it would 
most likely emerge. This study simply quantifies the potential 
market size but does not suggest that the market will actually 
occur. Market emergence will require that technical, economic, 
siting, and institutional requirements be met, and that the wind 
option be more viable than other alternatives. 


50035 (SERI/CP—635-340-Vol.2, pp 215-228) Study of 
product liability insurance issues related to small wind energy 
conversion systems. Bass, L. (Hans W. Wynholds Co., Cu- 
pertino, CA). 1981. NTIS, PC A99/MF AO1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

Products liability insurance is available for all but the small- 
est and newest SWECS manufacturers. Large companies simply 
insure SWECS as part of their total risk management (insurance) 
program. For other companies, however, purchase of products lia- 
bility insurance usually requires a knowledgeable and aggressive in- 
surance broker, and an effective product liability prevention pro- 
gram. Costs of products liability insurance varies considerably, de- 
pending on both the manufacturer’s performance and the insurer's 
perception of exposure. This study was to analyze the particular 
products safety and liability status of the SWECS industry and to 
propose strategies for addressing their needs. Eight strategies were 
identified which would reduce the manufacturers’ risk, redistribute 


the economic burden of products liability, and redefine the concept 
of acceptable risk. 
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50036 (SERI/CP—635-1340-Vol.2, pp 499-513) Small 
wind systems applications analysis: a report on a study. 
Liske, C. (Rockwell International, Golden, CO); Johansan, 
E. 1981. NTIS, PC A99/MF AO1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

A detailed market study of Small Wind Energy Conversion 
Systems (SWECS) for five selected applications was conducted. 
The purpose of the study was to estimate the potential market for 
SWECS, or wind machines smaller than 100 kW, to: aid manufac- 
turers in attaining financing by convincing venture capital investors 
of the potential of SWECS; and aid government planners in allocat- 
ing R & D expenditures that will effectively advance the commer- 
cialization of SWECS. Based on these goals, the specific objectives 
of the SWECS market study were to: provide a basis for assisting 
the Department of Energy (DOE) planning R & D programs that 
will advance the state of SWECS industry; quantify estimates of 
market size vs installed system cost to enable the SWECS industry 
to effectively plan expansion of production capacity and the devel- 
opment of marketable product lines; identify marketing strategies 
for the SWECS industry to use in attaining financing from the in- 
vestment community and in achieving sales goals; and provide 
DOE with marketing data that will assist in determining actions, in- 
centives, and/or legislation required to achieve the goal of a com- 
mercially viable SWECS industry. 


50037 (SERI/CP—635-1340-Vol.2, pp 535-547) Eco- 
nomics of wind systems for agricultural applications. Soder- 
holm, L.H.; Clark, R.N. (Department of Agricuture, Ames, 
IA). 1981. NTIS, PC A99/MF AO1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

The practicality of the use of wind energy systems for agri- 
cultural production is very dependent on the economics of the spe- 
cific application or the combination of several applications. The 
economics of several major uses of wind energy for agriculture are 
given for irrigation pumping, farmhouse and farm building heating, 
crop drying, and food processing. Small wind-energy conversion 
systems (SWECS) are very close to economic feasibility for many 
agricultural applications when they may be used for other than lim- 
ited periods, are located in wind regimes of at least 5 to 6 m/s (11.2 
to 13.4 mph), and if presently available tax incentives are used. 


50038 (SERI/TR—211-1563) WECS value analysis: a 
comparative assessment of four methods. Sullivan, R.L.; 
Flaim, T.; Percival, D. (Solar Energy Research Inst., 
Golden, CO (USA)). Mar 1982. Contract AC02-77CH00178. 
58p. NTIS, PC A04/MF AO1. Order Number DE82013890. 

Portions of document are illegible. 

Four methods developed for conducting economic assess- 
ments of wind energy conversion systems (WECS) in utility appli- 
cations are compared. The methods were applied to two case study 
utilities: Southern California Edison and Consumers Power Co. The 
results were compared for each step in the analysis, including 
WECS performance analysis, load modification, production cost 
analysis, capacity displacement analysis, and breakeven cost analy- 
sis. The sources of discrepancies among the methods were identi- 
fied and changes were suggested to improve accuracy and minimize 
discrepancies in results. 


50039 (SERI/TR—09049-1-Vol.2) Small-wind-turbine 
production evaluation and cost analysis. Greaver, V.W.; 
Thornton, J.; Britt, J.F.; Davey, H.L.; McCarroll, D.A.; 
Wysocki, K.J. (Solar Energy Research Inst., Golden, CO 
(USA); General Motors Corp., Warren, MI (USA). GM 
Transportation Systems Div.; Lamb (F. Jos.) Co., Warren, 
MI (USA)). Dec 1981. Contract AC02-77CH00178. 355p. 
NTIS, PC A16/MF AO1. Order Number DE82010674. 

The wind turbine design designated by SERI for this study 
was the 10 kW wind energy conversion system (WECS) developed 
by Windworks, Inc. of Mukwonago, Wisconsin. The work activity 
performed in this study involved the collection and development of 
engineering and manufacturing data on the specified WECS design 
and the detailed buildup of all manufacturing costs. In order to ac- 
complish the study tasks it was necessary to generate and verify a 
complete bill of materials, generate detailed tool and labor routings 
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which would show each step of the manufacturing process, develop 
the manufacturing labor content and perform the cost extension. 
The document, Volume II of the study final report, comprises the 
actual data sheets resulting from the work performed during the 
study and is formatted as a collection of five appendices, one for 
each of the four production levels considered during the study and 
a fifth appendix containing information to help the reader under- 
stand how labor development, in the form of standard hours, is ac- 
complished. 


1705 Environmental Aspects 


REFER ALSO TO CITATION(S) 49542 


50040 (DOE/ET/20234—T1) Wind-turbine-generator in- 
terference to electromagnetic systems. Final report, April 
1978-March 1979, Sengupta, D.L.; Senior, T.B.A. (Michigan 
Univ., Ann Arbor (USA). Radiation Lab.). Aug 1979. Con- 
tract AC02-76ET20234. 152p. NTIS, PC A08/MF AOl. 
Order Number DE82019039. 

Selected problems associated with wind turbine generator in- 
terference to the electromagnetic environment have been investigat- 
ed theoretically and experimentally. A study of the reception of cir- 
cularly polarized electromagnetic waves in the presence of a slowly 
rotating rectangular metal plate indicates that a similarly polarized 
receiving antenna discriminates against the scattered signals in the 
backward scattering region. This implies that the video distortion 
to TV reception within the backward interference zone of a wind- 
mill will be less with circularly polarized signals than with conven- 
tional horizontally polarized signals, all other conditions being 
equal. A method has been developed to estimate the percent view- 
ing time during which unacceptable video distortion may occur 
during TV reception within the interference zone of a WTG, by 
taking into account the relevant statistical parameters, e.g., wind 
speed, direction, etc. The electromagnetic scattering characteristics 
of small scale models of the Darrieus and Giromill have been meas- 
ured in a microwave anechoic chamber. A laboratory microwave 
TV system has been developed for studying the TV interference 
produced by a variety of windmills. Some representative results are 
given for the Giromill, Darrieus and MOD-0 machines. Possible in- 
terference to the performance of a Loran-C system caused by large 
horizontal axis windmills has been investigated theoretically and it 
has been found that under normal conditions no degradation in per- 
formance is likely to occur due to the siting of a WTG near a 
Loran-C transmitter. 


50041 (NE/VIND—80/33) Measurement of noise at the 
Kalkugnen pilot plant of wind power. Colven, R. (Royal Inst. 
of Tech., Stockholm (Sweden)). Dec 1980. 59p. (In Swed- 
ish). NTIS (US Sales Only), PC A04/MF AOl. Order 
Number DE82902200. 

The level of noise has been measured in the vicinity of the 
wind power plant at Kalkugnen near Gaevle. The level has been 
measured in octave bands, 1/3 octave bands, narrow bands and in 
the infrasound bands. When in operation, the level is 47-55 dB(A) 
FAST at a distance of 100 m with the background noise at 44-53 
dB(A) FAST. The noise of infrasound at 2-20 Hz is 50-72 dB(IL) 
FAST wih the background at 50-64 dB(IL) FAST. At distances ex- 
ceeding 100 m the high frequency noise is suppressed by the back- 
ground, and the low frequency noise of the rotor is poorly audible. 
The level of noise varies by some dB at wind speeds of 5-8 m/s. 
The levels are so low that they do not jeopardize the health and 
well-being of men. However it is not possible to directly judge the 
noise of planned full-size plants by means of the measurements re- 
ported above. 


1706 Wind Energy Engineering 


REFER ALSO TO CITATION(S) 49542, 49866, 50019, 50022, 50023, 50036, 
50037, 50648, 50674, 50755 


50042 (BMFT-FB-T—80-171) Final plans for the con- 
struction of GROWIAN. Interim final report. Koerber, F. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). Dec 1980. 89p. (In several languages). 
NTIS, PC A05/MF AO1. 
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A large scale wind energy converter, GROWIAN, with an 
installed electrical power of 3 MW was designed. The horizontal 
axis wind turbine employs a two blade rotor with teetered hub in 
downwind position. Electricity produced is fed directly into the 
grid. Power regulation is provided by electrically activated pitch 
variation. A planetary gear transfers rotation to a variable speed 
generator with a frequency controlled output to the grid. The na- 
celle and rotor are mounted on the ground and lifted on top of the 
tower by an internal hoist. (ESA) 


50043 (CONF-801203—, pp 10.14-10.15) Wind integra- 
tion via variable speed. Lipo, T.A.; Abd-El-Hamid, S. 
(Purdue Univ., West Lafayette, IN). 1980. NTIS, PC A99/ 
MF AOI. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

To date, the concept of variable speed applied to AC power 
generation rather than utilization has not been widely exploited. A 
hindrance to such an application may be that the benefits of vari- 
able speed wind energy converters (WECs) are not well under- 
stood. This paper highlights important advantages in integrating a 
variable speed WEC within a power system. In a recent study, al- 
ternative variable speed configurations were identified and rated ac- 
cording to their relative cost and performance. Therein, it appears 
that a doubly-fed induction generator has significant cost advan- 
tages over other systems. Furthermore, this study indicates that 
either a cycloconverter or PWM force-commutated rectifier and in- 
verter is most suitable for a variable speed WEC. 


50044 (CONF-801203—, pp 4.1-4.2) Status report on 
large wind turbine projects for generation of electricity. Bald- 
win, D.H. (National Aeronautics and Space Administration, 
Cleveland, OH). 1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

For the past several years the federal government has spon- 
sored an expanding research and development program to provide 
renewable energy sources for the generation of electricity, a viable 
alternative to conventional generation. A major element of the fed- 
eral program is large horizontal-axis wind turbine development 
which is being managed by NASA Lewis Research Center for the 
Department of Energy. There are several on-going projects within 
this program. In addition, a comprehensive technology program is 
being conducted in support of these projects. This paper presents 
an up-to-date overview of these projects with emphasis on utility 
use of large wind turbines as a supplementary source for electricity. 


50045 (CONF-801203—, pp 4.3-4.4) VAWT Technology 
and Alcoa Vertical Axis Wind Turbines. Townsend, F.M.; 
Vosburgh, P.N. (Aluminum Company of America, Pitts- 
burgh, PA). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Aluminum Company of America (Alcoa) is developing and 
testing an introductory line of Vertical Axis Wind Turbines which 
have been designated ALVAWTS. This paper describes those ma- 
chines, discusses Alcoa’s development and commercialization ef- 
forts, and provides data for three models which are believed to be 
cost effective for use today at sites with mean annual wind speeds 
in excess of 6.3 m/s (14 mph). 


50046 (CONF-801203—, pp 4.7-4.9) Utility-oriented ex- 
amination of test data from large wind turbines. Vachon, 
W.A. (Arthur D. Little, Inc., Cambridge, MA). 1980. NTIS, 
PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The Electric Power Research Institute (EPRI) is sponsoring 
an ongoing project with the goal of assessing and communicating 
key results from large wind turbine (WT) generator tests to the 
electric utility industry. The WT’s are rated 2 100 kW. This as- 
sessment will provide a succinct summary and analysis of data, data 
trends, and key case studies from installations in which large WT's 
are interconnected with electric utilities. This project has been eval- 
uating the test performance of both the US Department of Energy 
(DOE) large WT’s and those being developed with private funds. 
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The DOE WT test data evaluated thus far have emanated from 
programs being managed by the NASA Lewis Research Center 
(LeRC) for the development of large, horizontal-axis wind turbines 
(HAWT's). At the present time, the DOE vertical-axis wind turbine 
(VAWT) development program is being managed by the Sandia 
Laboratories. The VAWT's tested thus far have been of the Dar- 
rieus design with power outputs of less than 100 kW. 


50047 (CONF-801203—, pp 4.12-4.13) There's gold in 
them thar winds. Munro, S. (Bonneville Power Administra- 
tion, Portland, OR). 1980. NTIS, PC A99/MF AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The three largest wind energy machines ever built anywhere 
in the world are going up on the banks of the Columbia River near 
Goldendale, Washington, in a joint test program of DOE, NASA, 
Boeing and the Bonneville Power Administration (BPA). Nearby, 
in Klickitat County, Washington, BPA is installing 12 family-sized 
windmills. Meanwhile, for the past 4 years, with the help of 
Oregon State University’s Department of Atmospheric Sciences, 
BPA has been gathering data on more than 50 wind sites and has 
identified 8 prime sites, including the Klickitat County area. The 
purpose of this paper is to describe each of these major wind proj- 
ects and the regionwide wind energy assessment efforts. 


50048 (DOE/BP—107) Executive summary. Wind-energy 
assessment studies in the Goodnoe Hills and Cape Blanco 
areas. Progress report, October 1980-September 1981. Baker, 
R.W.; Wade, J.E.; Persson, P.O.G.; Katz, R.W. (Oregon 
State Univ., Corvallis (USA). Dept. of Atmospheric Sci- 
ence). Dec 1981. Contract AC80-78BP01310. 26p. (BPA— 
81-7). NTIS, PC A03/MF AOl. Order Number 
DE82015670. 

Portions of document are illegible. 

Work performed in FY81 on Wind Energy Assessment Stud- 
ies in the Goodnoe Hills and Cape Blanco Areas is summarized. 
The research centers on defining the extent of the wind resource at 
site specific locations that have been documented earlier as having 
good wind power potential. The work consists of spatial wind sur- 
veys in the Goodnoe Hills and Cape Blanco area, wind turbine gen- 
erator wake measurements at the Goodnoe Hills site, and develop- 
ing a methodology for sampling the wind flow using a kite anemo- 
meter. (LEW) 


50049 (DOE/ET/23007—80-2) Gust structure analysis 
for WECS: design and performance analysis. Akins, R.E. 
(Virginia Polytechnic Inst. and State Univ., Blacksburg 
(USA). Dept. of Engineering Science and Mechanics). Dec 
1981. Contract AC02-79ET23007. 156p. NTIS, PC A08/MF 
A01. Order Number DE82005321. 

The main thrust of the work described in this report is to 
document the gust structure of the wind at a mid-Atlantic coastal 
location. Three definitions of gust structure are developed, and data 
corresponding to two distinct flow regimes, onshore and offshore, 
are presented. These two cases correspond to very different upwind 
terrain and offer two distinct flows at one site. Detailed threedi- 
mensional wind measurements, obtained using a 76-m meteorologi- 
cal tower located on the coast of the Atlantic Ocean at Wallops 
Island, Virginia, were utilized. In all instances the number of gusts 
per unit time increases with mean wind speed; their amplitude de- 
creases with height and increases with turbulence intensity. It may 
be possible to predict the amplitude of descrete gusts directly from 
information concerning the turbulence intensity. 


50050 (DOE/ET/23115—80/1) Gust and gust-rise statis- 
tics of wind speed and direction for two strong mountain 
downslope wind cases for design of wind turbines. Kaimal, 
J.C.; Gaynor, J.E.; Wolfe, D.E. (National Oceanic and At- 
mospheric Administration, Boulder, CO (USA). Environ- 
mental Research Labs.). Dec 1981. Contract AI06- 
79ET23115. 108p. NTIS, PC A06/MF A0O1. Order Number 
DE82015707. 

Portions of document are illegible. 

Characteristics of moments and probability distributions for 
two high-wind episodes observed at the Boulder Atmospheric Ob- 
servatory are examined in depth. The two episodes represent entire- 
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ly different stability conditions. Statistics for the GUST 0 and 
GUST 1 models for different heights and bandpass filters are the 
main focus. 


50051 (DOE/NASA/20320—35) Effect of yaw on hori- 
zontal-axis wind-turbine loading and performance. Glasgow, 
J.C.; Corrigan, R.D.; Miller, D.R. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). 1981. Contract AI01-76ET20320. 21p. 
(NASA-TM—82778; CONF-811043—19). NTIS, PC A02/ 
MF AOl1. Order Number DE82011256. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

Portions of this report are illegible. 

Tests were conducted on the Mod-0 100 kW Experimental 
Wind Turbine to determine the effects of yaw on rotor power, 
blade loads and teeter response. The wind turbine was operated for 
extended periods at yaw angles up to 49° to define average or mean 
response to yaw. As a result of the tests it was determined that the 
effect of yaw on rotor power can be approximated by the cube of 
the velocity normal to the rotor disc as long as the yaw angle is 
less than 30° Blade bending loads were relatively unaffected by 
yaw, but teeter angle increased with wind speed as the magnitude 
of the yaw angle exceeded 30° indicating a potential for teeter stop 
impacts at large yaw angles. No other adverse effects due to yaw 
were noted during the tests. 


50052 (DOE/NBM—1004-Vol.1) Applications study for 
wind-energy systems at Federal facilities. (Department of 
Energy, Washington, DC (USA). Assistant Secretary for 
Conservation and Solar Energy). Jun 1981. 41p. NTIS, PC 
A03/MF AO1. Order Number DE82007931. 

Portions of document are illegible. 

Seventeen Federal agencies were contacted and surveyed to 
acquire basic energy consumption data for candidate application 
categories and sites for wind energy systems at Federal facilities. A 
life-cycle cost analysis was then performed to determine which sites 
had the potential for being economically competitive with the mar- 
ginal costs of new conventional energy sources. Inputs to this anal- 
ysis included: estimates of the wind resource at the given sites, re- 
gional projections of marginal energy costs, performance and cost 
parameters for wind machines, and appropriate economic param- 
eters. A total of 229 application categories containing 9288 candi- 
date sites was submitted by 16 Federal agencies. Of these 1290 sites 
appear to have current potential for wind-generated electricity that 
is economically competitive with electricity generated from new 
conventional energy sources. These sites represent an aggregate 
wind power potential of over 761 megawatts and a potential petro- 
leum displacement of approximately 4.2 million barrels of oil equiv- 
alent (MBOE) annually. Of the 1290 sites with near-term potential, 
250 sites will be selected by the Federal agencies for more detailed 
analysis. Appendix A lists the top 862 sites from which the agencies 
will be encouraged to select the 250. 


50053 (DOE/R5/10129—T1) Energy from wind-powered 
oscillators, Final report, August 1, 1979-August 1, 1980. 
Starr, P.J.; Marla, V. (Minnesota Univ., Minneapolis (USA). 
Dept. of Mechanical Engineering). 29 Oct 1980. Contract 
FG02-79R510129. 45p. NTIS, PC A03/MF AOl. Order 
Number DE82014443. 

Portions of document are illegible. 

The concept of energy extraction from the wind using wind- 
induced self-excited oscillations was investigated. Using relation- 
ships from the literature, analytical estimates of available power 
were made, and an oscillator was built using simple materials. Two 
phenomena that could produce self-excited oscillations are vortex- 
shedding and galloping. It is estimated that an oil drum sized D- 
shaped device which is galloping is capable of drawing an estimat- 
ed 1/6 horsepower from a 15 mph wind, would oscillate at 0.8 Hz 
and move through a double amplitude of 16 feet. A device was de- 
signed and built which was to have the same power available as a 
galloping oil drum, but oscillate at a design value of 3 Hz and an 
amplitude of 2 feet. The device was constructed from angle iron, 
stovepipes, pin boards and leaf springs, and it drove a piston-type 
pump. It failed to operate in the prevailing wind on a rooftop and 
in an artificial wind on a flatbed truck. (LEW) 
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50054 (EEV—81-02) Technical description of the NIBE 
wind turbines. (Danske Elvaerkers Forening, Copenhagen). 
Apr 1981. 165p. (In Danish). NTIS (US Sales Only), PC 
A08/MF AO1. Order Number DE82750394. 

As part of the wind power programme of the Danish Minis- 
try of Energy and the electric utilities two wind turbines have been 
constructed and placed at Nibe Bredning in North Jutland. This 
technical description has been made to give a total survey of the 
constructed turbines. A very detailed description is given of the 
turbine blades: their design, specifications for the materials used for 
construction, aerodynamics, the dynamic loads, and the mechanical 
vibrations. Furhtermore a description is given of the turbines’ ma- 
chine parts, mechanical systems, electrical equipment, and of con- 
trol equipment. 


50055 (EEV—81-03) Operation start-up of the Nibe wind 
turbines. (Danske Elvaerkers Forening, Copenhagen). May 
1981. 221p. (In Danish). NTIS (US Sales Only), PC A10/ 
MF AOl1. Order Number DE82750395. 

The report describes the procedure of starting up the two 
630 kW Nibe wind turbines. A survey is given of the planning, the 
accomplishment, and the results of the start-up of the turbines’ op- 
eration. The difficulties and incidents that occured during the start- 
up period are described, and an evaluation is made of the gained 
experiences. The operation of the turbines was started in 1979, and 
this report gives the status of 9. February 1981. It is concluded that 
most of the knowledge of the operational behaviour of the turbines 
has been obtained during that period. 


50056 (FFA—134) Two-dimensional study of the maxi- 
mum power that can be obtained from a wind turbine in a 
wind shear layer. Johansson, B.C.A. (Flygtekniska Foersoek- 
sanstalten, Stockholm (Sweden)). Apr 1981. 59p. NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE82902187. 

For modern large wind turbines there is a considerable ve- 
locity gradient in the approaching flow, since the wind flow field 
above the ground normally is a shear layer with a velocity profile 
reminding of that of a boundary layer of a wing or a flat plate. The 
present study extends Betz theory to a two- dimensional case, 
where the undisturbed velocity field is given and allowed to vary 
arbitrarily vertically, and the location of the wind turbine is given. 
The maximum power is calculated by the method of calculus of 
variations. It is found that for common wind velocity profiles the 
maximum power is only slightly larger than the power, which is 
obtained by a constant relative wind speed retardation, equal to 
Betz retardation, while for a linear velocity profile there is a con- 
siderable difference. 


50057 (NE—1981-1) IEA large-scale WECS. Annual 
report 1980. Pershagen, B. (ed.). (Sueddeutsche Metallwerke 
G.m.b.H., Walldorf (Germany, F.R.)). 1981. 48p. NFIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE82750482. 

The objective of the IEA LS WECS agreement is to further 
the development of large-scale wind energy conversion systems 
(LS WECS) by means of co-operative action within the research 
and development framework of the International Energy Agency. 
At present there are four participating countries; Denmark, Ger- 
many, Sweden and the United States, with national programs in- 
cluding the design, construction and operation of large-scale 
WECS. Information on the status of the LS WECS projects was 
presented at two meetings of the LS WECS Executive Committee 
during the year. Separate technical expert meetings were held at 
two occasions on the subjects of rotor blade technology with spe- 
cial respect to fatigue design problems and Environmental and 
safety aspects of present LS WECS. This report, which is the third 
IEA LS WECS annual report, summarizes the status and highlights 
the achievements during 1980 of the large-scale WECS projects in 
the participating countries. 
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50058 (NE/VIND—80/31) Velocity induced by the wake 
of a wind turbine in a shear layer including ground effect. Jo- 
hansson, B.C.A. (Flygtekniska Foersoeksanstalten, Stock- 
holm (Sweden)). Sep 1980. 4lp. (FFA-HU—2189(pt.3)). 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE82902198. 

A theory is developed for the calculation of the velocity 
field induced by the wake of a horizontal axis wind turbine in a 
wind shear layer and in the vicinity of a plane ground surface, 
when the force distribution of the turbine is known. The turbine is 
approximated by a disk area of continuous distributions of thrust 
and force parallel to the disk plane. Its wake is represented by a 
semi-infinite cylinder of distributed vorticity. A numerical example 
is calculated. The theory is based upon assumptions strictly valid 
only for small perturbations of the undisturbed flow. However, the 
results may have a wider range of applicability. 


50059 (PNL—4083) Spectrum of wind speed fluctuations 
encountered by a rotating blade of a wind energy conversion 
system: observations and theory. Connell, J.R. (Battelle Pa- 
cific Northwest Labs., Richland, WA (USA)). Nov 1981. 
Contract AC06-76RL01830. 67p. NTIS, PC A04/MF AO1. 
Order Number DE82006019. 

This report proves that the characteristics of turbulence that 
are experienced by a rotating wind turbine rotor blade are in princi- 
ple and in practice very different than those experienced by a non- 
rotating rotor blade. Thus conventional wind characteristics, which 
are formulated for the nonrotating frame of reference, are more in- 
accurate than generally supposed. The measurements and math- 
ematical model that are presented for turbulence observed in the 
rotating frame of reference represent the third phase of the Pacific 
Northwest Laboratory work aimed at providing an accurate turbu- 
lence description for use in the design and evaluation of the per- 
formance of wind turbines. The first phase of work was the mea- 
surement of wind with a vertical plane array of anemometers. The 
second phase was the physical interpretation of the measurements 
in terms of implications for wind turbine rotors and initiation of de- 
velopment of a model of wind/wind turbine interaction. The third 
phase involved measurement of turbulence by rotating sensors and 
mathematical development of a physical model of this representa- 
tion of turbulence as independent checks and expansions of the ver- 
tical plane array results. A fourth phase, to correlate real wind tur- 
bine response with rotationally measured turbulence and thereby 
understand the wind/wind turbine interaction, is in progress and 
preliminary results are quite promising. 


50060 (RFP—3288/1) Grumman WS33 wind system. 
Phase II: executive summary. Prototype construction and 
testing. Adler, F.M.; Hinton, P.; King, P.W. (Rockwell In- 
ternational Corp., Golden, CO (USA). Rocky Flats Plant; 
Grumman Energy Systems, Inc., Bohemia, NY‘(USA)). 1 
Nov 1980. Contract AC04-76DP03533. 15p. NTIS, PC 
A02/MF AO1. Order Number DE82015123. 

The configuration of an 8 kW wind turbine generator and its 
fabrication and pre-delivery testing are discussed. The machine is a 
three-bladed, down wind turbine designed to interface directly with 
an electrical utility network. Power is generated in winds between 
a cut-in speed of 4.0 m/s and a cut-out speed of 22 m/s. A blade 
pitch control system provides for positioning the rotor at a coarse 
pitch for start-up, fine pitch for normal running, and a feather posi- 
tion for shut-down. Operation of the machine is controlled by a 
self-monitoring, programmable logic microprocessor. System com- 
ponents were obtained through a series of make-buy decisions, 
tracked and inspected for specification compliance. Only minor 
modifications from the original design and minor problems of as- 
sembly are reported. Four accelerometers were mounted inside the 
nacelle to determine the accelerations, frequencies and displace- 
ments of the system in the three orthogonal axes. A cost analysis is 
updated. (LEW) 
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50061 (RISO-M—2250(Rev.)) Measurements on_ the 
Gedser wind mill 1977-1979. Lundsager, P.; Christensen, 
C.J.; Frandsen, S. (Risoe National Lab., Roskilde (Den- 
mark)). Mar 1981. 196p. NTIS (US Sales Only), PC A09/ 
MF AOl1/ Also available from Risoe Library, DK-4000 Ros- 
kilde, Denmark. Order Number DE82750396. 

The 20 year old Danish Gedser wind turbine was refur- 
bished for measurement purposes in 1977, and a series of meas- 
urements was made during 1977 to 1979. This report describes the 
field measurements made, and laboratory tests made on the blades 
are summarized. The field measurement program consists of two 
parts. A long term part aimed at the site climatology and the deter- 
mination of a power curve based on 10 min. averages, and a short 
term part using high speed scanning during one hour runs aimed at 
structural measurements as well as wind power measurements. The 
report describes the sensors used, the measurement strategy and the 
experience gained with the measurement system. A considerable 
part of the report contains preliminary results from the meas- 
urements. 


50062 (RISO-M—2269) Power measurements on a 15 
kW windmill from "Jydsk Vindkraft'’. Hjuler Jensen, P. 
(Risoe National Lab., Roskilde (Denmark)). Mar 1981. 31p. 
(In Danish). NTIS (US Sales Only), PC A03/MF AO1/ 
Also available from Risoe Library, DK-4000 Roskilde, Den- 
mark. Order Number DE82750398. 

This report contains results from measurements of power 
output for a 15 kW, 8.4 m diameter threeblades propellerwindmill 
with pitchregulated blades. Timetrack of electrical power and wind 
velocity is measured and analysed with the purpose to evaluate the 
blade regulation system. The annual energy production is computed 
with aid of the Wind Atlas. 


50063 (RISO-M—2298) Measurements of the coupling of 
a windmill asynchronous generator into the electrical net- 
work, Rasmussen, P. (Risoe National Lab., Roskilde (Den- 
mark)). Jul 1981. 2ip. (In Danish). NTIS (US Sales Only), 
PC A02/MF AO1/ Also available from Risoe Library, DK- 


4000 Roskilde, Denmark. Order Number DE82750399. 

The report deals with the measurements and calculation of 
transient electrical effects that arise from placement of an asynchro- 
nous generator into the power grid with a synchronized number of 
revolutions. The simultaneous mechanical facts of the revolution 
and the moment of the main shaft are measured and commented 
upon. Provisional results of an attempt to provide two-step cou- 
pling as a means of damping the transient coupling are given. 


50064 (RISO-M—2325) Standard measurements on wind- 
mills at the test station for minor windmills. Friis Pedersen, 
T. (Risoe National Lab., Roskilde (Denmark)). Dec 1981. 
35p. (In Danish). NTIS (US Sales Only), PC A03/MF A01/ 
Also available from Risoe Library, DK-4000 Roskilde, Den- 
mark. Order Number DE82750400. 

The report describes measurements on windmills carried out 
at The Test Station for Minor Windmills. The instrumentation that 
is used is based on measurements of the parameters: wind velocity 
at hub-height, wind-direction, air-pressure, air-temperature, rota- 
tional shaft torque and rotational speed. The measurements covered 
by these parameters express fundamental characteristics for a wind- 
mill, and those discribed are: power output, power regulation, cut- 
in and cut-out loads, loads at stopping, efficiency and functioning of 
air-brakes and rotor-torque at stopped condition. These characteris- 
tics are sufficient for an evaluation of the dimensioning on the 
whole of the windmill. The report is also a guidance for manufac- 
turers that have their windmills tested, on the measurements and 
the documentaion of the measurements. 


50065 (RISO-R—428) Windatlas for Denmark. A ration- 
al method of wind siting. Lundtang Petersen, E.; Troen, L.; 
Frandsen, S.; Hedegaard, K. (Risoe National Lab., Roskilde 
(Denmark)). Jan 1981. 229p. NTIS (US Sales Only), PC 
Al11/MF A01. Order Number DE82750401. 

A method is presented which makes it possible to obtain an 
accurate estimate of the probability distribution of the wind veloc- 
ity of a given height above a specified terrain. The physical base 
for the method is the similarity theory for the planetary boundary 


ERA VOL. 7, NO. 19 / 6250 


layer. The method requires a long series of surface pressure obser- 
vations from a reasonably dense network. The method is applied to 
Denmark using 13 years of data from 55 synoptic stations. The 
Weibull distribution is found to give excellent fit to the calculated 
wind speed distributions and the results are presented as charts 
giving the Weibull parameters for Denmark as function of type of 
terrain, direction sector and height up to 200 metes. Simple compu- 
tational procedures are described which make it possible to estimate 
the wind distribution over inhomogeneous terrain, and in the pres- 
ence of topographical and shelter effects. The method is found to 
accurately reproduce observed wind distributions over a wide 
range of conditions. The Atlas is especially well-suited for wind 
power assessment. The problems of the persistance of power pro- 
duction and the effect of the geographical distribution of wind tur- 
bines on the mean power are also discussed. 


50066 (SAND—82-1378C) Department of Energy (DOE) 
research program in structural analysis of vertical-axis wind 
turbines. Sullivan, W.N. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1982. Contract AC04-76DP00789. 26p. 
(CONF-820922—1). NTIS, PC A03/MF AOl. Order 
Number DE82017072. 

From 4. international symposium on wind energy systems; 
Stockholm, Sweden (21 Sep 1982). 

Portions of document are illegible. 

The Darrieus-type Vertical Axis Wind Turbine (VAWT) 
presents a variety of unusual structural problems to designers. The 
level of understanding of these structural problems governs, to a 
large degree, the success or failure of today’s rotor designs. A 
survey is presented of the technology available for rotor structural 
design with emphasis on the DOE research program now under- 
way. Itemizations are included of the major strucural issues unique 
to the VAWT along with discussion of available analysis tech- 
niques for each problem area. It is concluded that tools are availa- 
ble to at least approximately address the most important problems. 
However, experimental data for confirmation is rather limited in 
terms of volume and the range of rotor configurations tested. 


50067 (SERI/CP—635-340-Vol.2, pp 165-179) General 
reliability and safety methodology and its application to wind 
energy conversion systems. Edesess, M.; McConnell, R.D. 
(Solar Energy Research Inst., Golden, CO). 1981. NTIS, 
PC A99/MF AOl1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

In conventional system reliability calculations, each compo- 
nent may be in the operable state or the under repair state. These 
calculations derive system unavailability, or the probability of the 
system's being down for repairs. By introducing a third component 
state between operable and under repair - namely, defective, but 
defect undetected - the methods developed in this report enable 
system safety projections to be made in addition to availability pro- 
jections. Also provided is a mechanism for computing the effect of 
inspection schedules on both safety and availability. A Reliability 
and Safety Program (RASP) is detailed which performs these com- 
putations and also calculates costs for system inspections and re- 
pairs. RASP is applied to a simplified wind energy conversion 
system example. 


50068 (SERI/CP—635-340-Vol.2, pp 181-192) Applying 
reliability analyses to small wind systems. Bollmeier, W.S. II. 
(Rockwell International, Golden, CO). 1981. NTIS, PC 
A99/MF AOl. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

SWECS Reliability is being assessed through an evaluation 
of the reliability activities. The experience gained in the reliability 
analyses and the calculations of actual system reliability from data 
are summarized. 


50069 (SERI/CP—635-340-Vol.2, pp 193-201) Small 
Wind Energy Conversion Systems (SWECS) safety data. 
Bass, L. (Hans W. Wynholds Co., Cupertino, CA). 1981. 
NTIS, PC A99/MF AOl1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 
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The study collected data on accidents and safety incidents 
experienced with existing SWECS installations. Case-type incidents 
were used to identify specific failure modes. Reasons for failure and 
the components involved were characterized and a generic hazards 
analysis presented. Engineering judgement was used extensively 
since the specific cause of accidents often could not be determined 
from the limited amount of information available. From the hazards 
analysis, a comprehensive set of recommendations was developed 
which included design requirements to be considered, improve- 
ments in manufacturing and installation practices, and test proce- 
dures. Existing standards literature was reviewed for material rele- 
vant to SWECS and together with the study output will be used as 
input in the development of consensus safety standards for SWECS. 


50070 (SERI/CP—635-1340-Vol.2) Fifth biennial wind 
energy conference & workshop proceedings (WWV). Vas, I.E. 
(ed.). (Solar Energy Research Inst., Golden, CO (USA)). 
1981. Contract AC02-77CH00178. 7p. (CONF-811043— 
Vol.2). NTIS, PC A99/MF AOl. Order Number 
DE82014660. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

ortions of document are illegible. 

Separate abstracts were prepared for 43 papers in this con- 
ference proceedings. Also included in the proceedings are 9 papers 
previously abstracted for EDB and seven question‘ and answer ses- 
sions. (LEW) 


50071 (SERI/CP—635-1340-Vol.2, pp 1-14) Wind pro- 
gram in Canada, Chappell, M.S. (National Research Council 
of Canada, Ottawa). 1981. NTIS, PC A99/MF AOl1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA . Oct 1981). 

e objectives of the Canadian Wind Energy Research and 
Development (WERD) program are: (a) to determine how wind 
can contribute to Canadian energy supplies, (b) to establish WECS 
technology appropriate to Canadian conditions, and (c) to support 
Canadian industrial design and manufacture of WECS. The Canadi- 
an WERD program is directed by the National Research Councel 
(NRC) and is currently funded at about $1M/y, 80% of which is 
expended in Canadian industry for applied research to extend 
NRC's in-house efforts. The technical activity is focussed on grid- 
coupled, vertical axis wind turbine (VAWT) generation systems. 
The current WERD program comprises: Resource Assessment and 
Site Evaluation based on long term climatological data and aug- 
mented by analytical and experimental techniques, and meas- 
urements at potential WECS sites, Research and Technology De- 
velopment including aerodynamic performance and loads analyses, 
structural dynamic analyses and tests, systems studies, standards, 
and environmental aspects, and Field Trials and Technical Support 
to Industry comprising deployment of about a dozen Canadian 
VAWT systems ranging from a few kilowatts to a quarter 
megawatt rated power. Work has just begun on Project AEOLUS 
- to design, build, and test a 4000 m? VAWT generating system 
with a rated power of about 3 MW. 


50072 (SERI/CP—635-1340-Vol.2, pp 29-36) Wind pro- 
gram in Sweden. Engstroem, S. (National Swedish Board for 
Energy Source Development, Spanga, Sweden). 1981. 
NTIS, PC A99/MF AOl1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

e Swedish Wind Energy Program is dominated by the 
two large scale prototype WECS planned for delivery 1982. Evalu- 
ation will follow 1982 to 1984. A political decision on the future 
role of wind power in Sweden is planned for 1985. The effort on 
the WECS prototypes is supported by other activities. In Basic Re- 
search & Future systems studies are conducted on, e.g., dynamics, 
direct driven generators and vertical axis machines. The studies on 
Safety & Environment are mainly theoretical while waiting for 
practical experience. Power Grid Integration show promising re- 
sults regarding the possibilities to integrate substantial quantities of 
wind power in the Swedish grid. The Wind Prospecting mainly 
relies on the measurements in 14 masts of around 100 m height. The 
involvement in small scale WECS is limited and besides a test 
center mainly consists of the support of two development projects. 
The possibilities to initiate a few demonstration groups of LS 
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WECS in the 1983 to 1985 period is currently discussed. Besides 
the NE program, the private, municipal and government utilities 
are planning wind power research on their own. 


50073 (SERI/CP—635-1340-Vol.2, pp 37-41) Wind pro- 
gram in Ireland. Kinsella, E.M. (Dept. of Energy, Dublin, 
Ireland). 1981. NTIS, PC A99/MF AO1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

A National Wind Energy Program was launched in 1980 
with the objectives of assessing the resource available, demonstrat- 
ing the practicality and economic feasibility of windpower, taking 
the first steps in introducing windpower for utility generation, and 
developing Irish industry where appropriate. In 1981 the Depart- 
ment will erect six different WECS at different locations, to serve 
different rural or agricultural end uses. The Electricity Supply 
Board (ESB), the only electrical utility in the country, will erect 
four WECS (one each from Ireland, Canada, France and Denmark 
- chosen by tender evaluation) ranging from 120 to 10 kW, again at 
different locations, and all will be grid linked. All ten machines will 
be comprehensively data logged, and the data will be processed 
centrally. Resource assessment, with the co-operation of relevant 
state agencies (the Meteorological Service, ESB), including the 
analysis of historic data and a developing program of new data col- 
lection will lead to the production of a source book for designers, 
users and energy planners. 


50074 (SERI/CP—635-1340-Vol.2, pp 43-54) Wind 
energy R & D in the United Kingdom. Bedford, L.A.W.; 
Lindley, D.; Stevenson, W.G.; Switch-Hook, D. 1981. 
NTIS, PC A99/MF AO1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

Current wind energy activities in the UK are summarized, 
including those sponsored by government agencies, the Generating 
Boards and private companies. Studies and measurements are de- 
scribed which will assist in the evaluation of the whole UK wind 
resource. It is planned to erect two horizontal axis machines of 20m 
and 60m diameter on Orkney. A 25m vertical axis machine is at the 
design stage. A coordinated program of small machine develop- 
ment is underway at various centers to gain an understanding at 
relatively low cost of operational and performance characteristics. 
Field tests are supported by generic studies in areas such as wind 
tunnel wake measurements. Studies of offshore siting have shown 
economic and environmental attractions, and work has been going 
on into the effects on public supply networks of both onshore and 
offshore wind turbine clusters. 


50075 (SERI/CP—635-1340-Vol.2, pp 55-69) Wind pro- 
gram in Denmark. Pedersen, B.M. (Technical Univ. of Den- 
mark, Lyngby). 1981. NTIS, PC A99/MF AOl1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

A survey of the wind energy R & D activities in Denmark 
over the past five years is given. A summary is presented of the 
experiences gained from operating two 630 kW demonstration wind 
turbines (the NIBE wind turbines). The activities in developing 
small scale wind turbines (5 to 100 kW) are described, and in par- 
ticular the activities at the test station for small wind turbines are 
mentioned. An outline of future plans is given and the general pros- 
pects for incorporating wind energy as part of the Danish energy 
supply system are discussed. 


50076 (SERI/CP—635-1340-Vol.2, pp 71-85) Wind pro- 
gram in the Federal Republic of Germany and current wind 
energy projects. Windheim, R. (Nuclear Research Establish- 
ment, Juelich, Germany). 1981. NTIS, PC A99/MF AO1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

The Wind Energy R & D Program of the Federal Republic 
of Germany, part of the government's program for Energy Re- 
search and Technologies, follows the objective to develop reliable 
and economically viable wind energy conversion systems (WECS) 
and to stimulate the commercialization of wind power. More than 
50 projects are or were supported by the program with a total 
amount of about 150 Mill. DM. The Program is divided into two 
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elements: adaptation of small WECS for special applications, and 
electricity generation by large scale (LS) WECS for the grid, espe- 
cially the GROWIAN Program. Both program elements show 


many encouraging technical results. The application of small sys-. 


tems has improved noticeably and the first LS WECS will start to 
operate in the near future. A first assessment of the technical and 
economic potential of Wind Energy for Germany showed that the 
electricity costs for LS WECS could be kept at a reasonable low 
level as compared to the general cost level of electricity produc- 
tion. This does not necessarily mean that wind energy has to be 
fully competitive. Political considerations will be taken into ac- 
count, too, because a long term objective of our Program is secur- 
ing energy supplies from various sources and a reduced dependence 
on energy imports. 


50077 (SERI/CP—635-1340-Vol.2, pp 87-110) VELE 
Project: wind energy R & D programs at ENEL. Maccioni, 
C.; Sesto, E. 1981. NTIS, PC A99/MF AO1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

e VELE Project takes in all the research and demonstra- 
tion being undertaken both to clarify problems and evaluate practi- 
cal possibilities of utilizing wind energy for electricity production 
in Italy. The project encompasses wind energy plant siting; design 
and use of wind turbine generators and their components; and 
design, construction, and experimental operation of a 500-kW wind 
power plant. (LEW) 


50078 (SERI/CP—635-1340-Vol.2, pp 111-130) Wind 
program in the Netherlands. Piepers, G.G.; Sens, P.F. (Neth- 
erlands Energy Research Foundation, Petten). 1981. NTIS, 
PC A99/MF AOl1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

program on wind energy in the Netherlands has been 

completed, and conclusions and recommendations are summarized. 
An additional program has been proposed to reach at least a total 
capacity of 2000 MW installed in wind power stations and 450 MW 
installed in small scale decentralized applications. It is composed of 
activities to design, build, and test several types of wind energy 
conversion systems: horizontal axis turbines, wind power pilot 
plants, off-shore wind power plants, wind power with hydro stor- 
age, tipvane rotors, and a vertical axis turbine. Ten demonstration 
projects referring to specific applications are listed. (LEW) 


50079 (SERI/CP—635-1340-Vol.2, pp 131-142) Wind 
program in India. Tewari, S.K. (National Aeronautical Lab., 
Bangalore, India). 1981. NTIS, PC A99/MF AO1. 

From 5. biennial wind energy conference and workshop; 
ee DC, USA (5 Oct 1981). 

arious developments are reviewed in designing small low 

cost waterpumping windmills. The objective has been to reduce the 
cost equivalent of fifty dollars per square metre and this has been 
achieved. Such windmills if proved reliable through on going field 
test programs could be used in large numbers in small farms. Wind 
powered reverse osmosis for producing drinking water in salinity 
affected coastal stretches could be cheaper than solar distillation as 
found in a design study. Large scale power generation in some 
parts of the country with predominant hydro capacity could be at- 
tractive due to complementary matching between wind and rainfall 
distribution. Last part deals with reprocessed wind data to include 
energy pattern factor. 


50080 (SERI/CP—635-1340-Vol.2, pp 241-252) Electri- 
cal safety and reliability testing at RF WSTC. States, L.D. 
(Rockwell International, Golden, CO). 1981. NTIS, PC 
A99/MF AOl1. 
From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 
wo major areas of concern with Small Wind Energy Con- 
version Systems (SWECS) or other renewable energy systems that 
wish to interconnect with the existing utility grid have been identi- 
fied - electrical safety and reliability and power quality. Electrical 
safety and reliability tests at Rocky Flats National Wind Systems 
Test Center are conducted to answer four important questions: (1) 
Can the SWECS properly sense loss of utility power and discon- 
nect from the grid; (2) Can the SWECS reconnect safely if utility 
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power is lost only temporarily; (3) Can a three phase SWECS rec- 
ognize a single phase utility loss and disconnect from the grid; and 
(4) Can the SWECS output characteristics remain within normal 
utility limits from 25 to 125% of its rating. Responses to these ques- 
tions are presented for several test cases, and emphasizes manufac- 
turers’ efforts to acquire system confidence in promoting safe and 
reliable SWECS/utility interconnections. 


50081 (SERI/CP—635-1340-Vol.2, pp 265-280) Theo- 
retical and experimental power from large horizontal-axis 
wind turbines, Viterna, L.A.; Janetzke, D.C. (NASA Lewis 
Research Center, Cleveland, OH). 1981. NTIS, PC A99/ 
MF AOl. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

A method for calculating the output power from large hori- 
zontal-axis wind turbines is presented. Modifications to classical 
blade element - momentum theory are given that improve correla- 
tion with measured data. Improvement is particularly evident at 
low tip speed ratios where aerodynamic stall can occur as the blade 
experiences high angles of attack. Output power calculated using 
the modified theory is compared with measured data for several 
large wind turbines. These wind turbines range in size from the 
DOE/NASA 100 kW Mod-0 (38m rotor diameter) to the 2000 kW 
Mod-1 (61m rotor diameter). The calculated results are in good 
agreement with measured data from these machines. 


50082 (SERI/CP—635-1340-Vol.2, pp 281-294) Re- 
sponse of wind turbines to atmospheric turbulence. Holley, 
W.E.; Thresher, R.W. (Oregon State Univ., Corvallis). 
1981. NTIS, PC A99/MF AO1. Contract AT06-79ET23144. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

Analysis methods are presented for estimating the influence 
of atmospheric turbulence on the dynamic response of wind turbine 
systems. A simplified five-degree-of-freedom turbine model is used 
together with a turbulence model which accounts for three velocity 
components. The model also includes velocity gradients across the 
rotor disk. The turbine structural model and the wind model are 
combined into a single set of system equations, which are solved 
for typical response statistics. These response statistics can be used 
by the designer to estimate cyclic gust loads. 


50083 (SERI/CP—635-1340-Vol.2, pp 295-306) Effects 
of dynamic stall on SWECS, Noll, R.B.; Ham, N.D. (Aero- 
space Systems, Inc., Burlington, MA). 1981. NTIS, PC 
A99/MF AOl1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

A study of dynamic stall is presented in order to define its 
influence on the airfoil force and moment coefficients so that these 
effects can be included in the calculation of small wind energy con- 
version system (SWECS) loads and responses. A review of past 
work indicates that semiempirical methods are best suited to 
SWECS requirements. A definition of a dynamic stall theory is 
made for use in SWECS design, and the theory is implemented in 
SWECS loads and dynamic response analyses. Sample calculations 
are made for a representative vertical-axis machine. It is shown that 
loads and moments on the blades may be underestimated if dynamic 
stall is not considered. 


50084 (SERI/CP—635-1340-Vol.2, pp 347-359) Mea- 
surement of the wake of an aeropower SL1000 wind turbine. 
Hansen, A.C. (Rockwell International, Golden, CO). 1981. 
NTIS, PC A99/MF AO1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

The strength and structure of wind turbine wakes are of 
prime importance in wind farm design. WECS spacing will influ- 
ence both energy yield of a farm and structural loads on WECS. 
However, test data have not been available from wakes of full- 
scale, realistically loaded wind turbines. Also, theoretical models of 
wake extent have not been validated with reliable, full-scale test 
data. This paper present results of measurements in the wake of an 
Aeropower SL1000 wind turbine. Measurements were taken in 
August, 1980 at the Department of Transportation Rail Test Facili- 
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ty in Pueblo, Colorado, using Controlled Velocity Tests (CVT) to 
quantitatively measure the nature and extent of the wake around 
the horizontal-axis wind machine and to provide data necessary to 
validate rotor wake models. Because CVT conditions have very 
low turbulence intensity in the free-stream flow, the results meas- 
ured present a worst-case wake decay rate. Results show that the 
mean velocity wake at the centerline is detectable 14 diameters 
from the rotor. The measured interdependence of the wake 
strength and SWECS power coefficient is also presented. 


50085 (SERI/CP—635-1340-Vol.2, pp 361-372) Turbine 
wake aerodynamics and the performance of arrays. Lissaman, 
P.B.S. (AeroVironment, Inc., Pasadena, CA). 1981. NTIS, 
PC A99/MF AOl1. Contract AC06-76RL01830. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

n updated version of the computer model for the analysis 
of turbine wake interference is given. Modifications include adjust- 
ments to account for the additional turbulence mechanisms generat- 
ed by the profile drag of the rotor blades, which primarily affects 
the initial wake region. It is noted that wind tunnel data for wake 
growth may not be directly applicable to full-scale situations be- 
cause of differences between tunnel and atmospheric turbulence. 
When the above are accounted for, the new model fits test data 
very well. New performance data are given on the proposed 40- 
unit Medicine Bow site and on the 3-unit Goodnoe Hills site. Both 
installations involve megawatt scale turbines. At Medicine Bow, 
with approximately 16.5-diameter spacing the annual average 
power loss in the actual site winds due to interference is about 
1.5%. At Goodnoe, with approximately 7-diameter spacing, a 30% 
loss can be experienced at one unit for low turbulence with the 
worst case wind direction. A hypothetical square 36-unit array with 
10-diameter spacing could experience 15% power loss in a unidirec- 
tional wind. Theoretical considerations relating to the design of op- 
timal arrays are given - this is strongly dependent on prevailing 
wind directions. Conclusions are that the model fits available data 
well but that there is still not sufficient test data for definite sub- 
stantiation. Tests are recommended to verify initial wake develop- 
ment and for wake growth rates. 


50086 (SERI/CP—635-1340-Vol.2, pp 379-392) Small 
wind turbine effects on distribution system operations. Cur- 
tice, D. (Systems Control, Inc., Palo Alto, CA). 1981. 
NTIS, PC A99/MF AO1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

he technical problems caused by small wind turbines (WT) 

operating on distribution systems are reported: feeder voltage pro- 
files and voltage regulation, line losses and substation power factor, 
flicker, utility line-crew safety, and WT protection. Load flow stud- 
ies using data from two distribution systems demonstrate that WTs 
tend to slightly raise a feeder’s minimum and maximum voltage 
points, providing the WTs power factor is greater than 60%. Be- 
cause the WTs reduce the real current demand substation power 
factor will drop significantly, however, line losses will likely in- 
crease only 10% with a 50% WT penetration. On secondary cir- 
cuits, induction generator WTs greater than 7 hp may be required 
to limit their start-up current to avoid voltage flicker problems. As 
a short-term solution, each WT must be equipped with a manual 
disconnect accessible to the utility at all times. In the long-term an 
automatic disconnect system needs to be developed to control util- 
ity maintenance costs associated with opening WT disconnects. 
Small WTs were not found to interfere with present feeder over- 
current protection. Relays detecting abnormal frequency and volt- 
age are suggested to detect isolated WT operation, the most serious 
problem addressed. 


50087 (SERI/CP—635-1340-Vol.2, pp 393-406) Effect 
of wind generator arrays on utility system operations. Park, 
G.L.; Schlueter, R.A. (Michigan State Univ., East Lansing). 


1981. NTIS, PC A99/MF_ AOI1. 
77ET20251;AC02-79ET23168. 
From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 
lanning studies for wind generator arrays assume constant 
wind velocity during each hour while stability studies examine re- 
sponses to momentary faults and gusts. Neither predict the effect of 
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array power output variation caused by variable winds on the oper- 
ation of the utility system connected to the array. For example, if 
wind velocity and thus power output from a large array is increas- 
ing while system load is decreasing, conventional regulating gener- 
ators may not be able to unload fast enough. This causes inadver- 
tant export of power and/or excessive rise in frequency and an op- 
erating problem results. Summarized are the effects that various 
combinations of wind regime, array configuration and penetrations, 
and system characteristics have on system variables such as area 
control error, frequency, interchange power and spinning reserve. 
The characteristics of the combinations causing system operating 
stress or operating problems are denoted and methods for estimat- 
ing effects on a simplified and on a detailed simulation basis are re- 
ported. Methods for reducing operating problems are suggested and 
involve array configurations, penetration, unit commitment and dis- 
patch changes, and wind generator controls. The limitation of the 
work reported is not in the utility operations simulation, which is 
very detailed, but in the array models which have not been verified 
by experimental data from large wind generator arrays. 


50088 (SERI/CP—635-1340-Vol.2, pp 407-412) Differ- 
ences in dynamic behavior of synchronous and induction ma- 
chines in wind turbine generators. Hinrichsen, E.N. (Power 
Technologies, Inc., Schenectady, NY). 1981. NTIS, PC 
A99/MF AOl1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

The type of generator chosen for a wind turbine affects the 
torsional behavior of the drive train. Synchronous and low slip in- 
duction generators provide a relatively stiff, elastic coupling to the 
grid while high slip induction generators give the coupling a vis- 
cous damping characteristic. If the induction generator model does 
not include the effect of flux transients, the transition from pre- 
dominantly damping to predominantly elastic behavior with de- 
creasing slip cannot be detected. The stability criteria for the two 
machines are different. In addition to first swing instability, induc- 
tion generators can also become unstable due to voltage collapse. 
The lack of voltage regulation in induction generators creates 
larger voltage changes with load. This can be overcome partially 
with switched capacitors and fully static var control. 


50089 (SERI/CP—635-1340-Vol.2, pp 413-420) Utility 
requirements versus the capacity credit of wind turbines. 
Pape, H.; Dub, W. (Univ. of Regensburg, Germany). 1981. 
NTIS, PC A99/MF AO1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

The main characteristics of the safe power supply concept of 
the electric utilities are presented. The concept is based on the esti- 
mation of available capacities. It is shown how wind energy con- 
version systems (WECS) can be integrated into this concept, such 
that the estimate of the available WECS capacity is of the same 
quality as is the estimate of the available thermal or available hydro 
capacity. This integration requires detailed investigations with 
regard to the time dependence of the mean hourly WECS power 
output. Results of such investigations based on hourly wind speed 
data of the Dutch coastal region are presented. Finally, definitions 
of the capacity credit are given. These definitions guarantee that a 
generation mix composed of thermal plants, hydro plants and 
WECS will meet the power demand with the same degree of reli- 
ability as a generation mix only composed of thermal plants and 
hydro plants. 


50090 (SERI/CP—635-1340-Vol.2, pp 421-437) Foreign 
and privately funded large wind turbine test programs. 
Vachon, W.A.; Schiff, D. (Arthur D. Little, Inc., Cam- 
bridge, MA). 1981. NTIS, PC A99/MF AOl1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

A summary of recent test plans and experiences is provided 
which covers current large wind turbine (WT) tests being conduct- 
ed by electric utilities in the United States and others being con- 
ducted by the governments of several European countries. The test 
programs discussed do not include US-sponsored research and de- 
velopment (R & D) programs, many of which are also being con- 
ducted in conjunction with US electric utilities. The information 
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presented consists of data compiled in a project, the objective of 
which is to provide electric utilities with timely summaries of test 
performance on key large wind turbines. A summary of major test 
programs, program goals, and recent results and plans is also given. 
During the past year, many of the utility test programs encountered 
difficulties during engineering and checkout tests, and specific WT 
design changes had to be made. The majority of the problems were 
associated with hydraulics, control systems, and the reliability of 
specific components. However, test results to date continue to indi- 
cate that long-term machine performance and cost-effectiveness are 
achievable. In addition, many new foreign large WT test programs, 
primarily in northern Europe, will begin operation during the next 
year. These programs will provide a variety of useful test results on 
new WT design features that should be useful to the emerging wind 
industry, in general. 


50091 (SERI/CP—635-1340-Vol.2, pp 451-462) Interfac- 
ing a Gemini line-synchronous, line-commutated inverter with 
a local utility and a mini-grid. States, L.D. (Rockwell Inter- 
national, Golden, CO). 1981. NTIS, PC A99/MF AO1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

esting at the WSTC has shown that the Gemini has an 

overall efficiency of 90% which agrees with the manufacturer's 
prediction. While power factor is far from ideal, it is still better 
than many fractional horsepower induction motors now used in 
small appliances and fans. Harmonic analyses show that a Gemini 
would have negligible influence on a utility voltage waveform even 
at a simulated high (25%) penetration level. The disturbance to a 
utility by a Gemini is no more severe than many energy consuming 
devices with similar current waveforms; i.e., modern solid state 
motor controllers, welders and incandescent lamp dimmers or soft 
starters. Although some safety concerns were discovered during 
testing, it is felt that use of a contactor with a higher dc voltage 
and/or current rating would eliminate these problems. (The manu- 
facturer has in fact switched to a heavier duty contactor which has 
been tested satisfactorily.) Electromagnetic interference on AM/ 
FM radio, UHF/VHF black and white TV, and telephones was not 
detected except on the lower AM band tuned to weak stations. 


50092 (SERI/CP—635-1340-Vol.2, pp 463-477) Interfac- 
ing the MOD-2 complex with the Bonneville Power 
Administration's transmission system. Seely, D.B.; Warchol, 
E.J.; Butler, N.G.; Mittelstadt, W.A. (Bonneville Power Ad- 
ministration, Portland, OR). 1981. NTIS, PC A99/MF AO1. 
From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 
is paper describes the initial utility experiences of interfac- 
ing and operating three MOD-2s on the Bonneville Power 
Administration's Transmission system. Electrical quantities of bus 
voltage, phase currents and power were initially recorded to evalu- 
ate impacts to customers on the 69-kV subtransmission line during 
synchronization and operation of one or more WTSs. Initial effects 
on the system were essentially undetectable. Measurements of tele- 
vision signal strengths were taken at an existing television remote 
pickup and relay station at the WTS site. Potential TV signal inter- 
ference problems from the WTSs have been avoided by replacing 
the remote pickups with microwave repeater links for the four TV 
channels received from Portland, Oregon. Preliminary meas- 
urements of audible and sub-audible noise levels indicate that the 
upwind rotor, tubular tower design of the MOD-2 does not have 
the pulsing high intensity infrasound problems experienced by the 
MOD-1 machine at Boone, North Carolina. Some preliminary as- 
sessments have been made on the MOD-2 WTSs in regard to ade- 
quacy of emergency shutdown systems and operation and mainte- 
nance support activities. Wind Turbine Systems operating on a util- 
ity system can experience loss of connection or load and must be 
able to reliably shut themselves down. 


50093 (SERI/CP—635-1340-Vol.2, pp 515-524) County- 
level WECS application analysis for the Great Lakes region. 
Deutsch, M.J. (Solar Energy Research Inst., Golden, CO). 
1981. NTIS, PC A99/MF A0O1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

A project is discussed to develop a WECS performance and 
economic analysis model and determine the economic potential of 
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several residential, agricultural, commercial and industrial WECS 
applications in the Great Lakes Region. An economic analysis was 
conducted for eight applications (two residential, two agricultural 
and four commercial/industrial) for three wind speed classes (5 to 6 
m/sec, 6 to 7 m/sec, and 7+ m/sec) in the 241 counties out of 524, 
that have wind speed greater than 5 m/sec in DOE Region 5 (the 
study area). The remaining 283 counties were screened out for lack 
of wind speeds in excess of the 5 m/sec (11.2 mph). Each of the 
applications were run with the appropriate generic wind turbine, 
load profile, diurnal wind resources, utility purchase and buyback 
rates, state incentives, and demographics to ascertain the economic 
figures of merit (e.g., payback period, ROI). Some preliminary re- 
sults from this study are presented. 


50094 (SERI/CP—635-1340-Vol.2, pp 525-534) Federal 
applications for wind energy systems. Sklar, H. (Solar 
Energy Research Inst., Golden, CO). 1981. NTIS, PC A99/ 
MF AOl. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

The Wind Energy Systems Act of 1980 requires DOE to de- 
termine federal sites at which wind systems are economically com- 
petitive with the marginal costs of new conventional energy 
sources. Data on 9288 possible wind system sites were collected 
from 16 federal agencies. A preliminary screening was performed 
based on generic machines. Savings-to-investment, ratios were cal- 
culated for each site. The screening indicated that 964 MW of wind 
capacity at 1452 sites was potentially economically competitive in 
the near term (1981 to 1985). Federal agencies nominated 276 sites 
for a more detailed analysis which used machines selected from a 
catalogue of representative machines developed for the study. This 
analysis identified 180 potential sites. Implementation planning 
guidelines for federal agencies were prepared and brief case studies, 
following the guidelines, were performed for an Air Force/Navy 
site at Pinon Peak, California, and a Coast Guard site at Nantucket 
Island, Massachusetts. 


50095 (SERI/CP—635-1340-Vol.2, pp 549-556) Wind 
power activities of the electric utility industry in the United 
States. Goodman, F.R. Jr. (Electric Power Research Inst., 
Palo Alto, CA). 1981. NTIS, PC A99/MF AOl1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

Electric utility industry activities in wind power have in- 
creased significantly in recent years due to encouraging results 
which have emanated from various federal and privately funded 
technology development programs. This paper discusses the overall 
level of activity in wind power for the electric utility industry in 
the United States. A summary of these activities is given and major 
projects are described in more detail. The wind power program of 
the Electric Power Research Institute is also discussed. 


50096 (SERI/CP—635-1340-Vol.2, pp 557-568) Medi- 
cine Bow wind project. Nelson, L.L. 1981. NTIS, PC A99/ 
MF AOl. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

The Bureau of Reclamation (Bureau) proposes to build a 
wind turbine field of 100 MW at a site near Medicine Bow, Wyo- 
ming, one of the windiest areas in the United States. The wind tur- 
bine system would be electrically interconnected to the existing 
bulk power grid through the substation at Medicine Bow. Power 
output from the wind turbines would thus be integrated with the 
existing hydroelectric system, which serves as the energy storage 
system. An analysis based on willingness to pay was developed. 
Based on information from the Department of Energy and Western 
Area Power Administration (WAPA), it was assumed that 90 mills 
per kilowatt-hour would represent the willingness to pay for 
onpeak power, and 45 mills per kilowatt-hour for offpeak power. 
The report concludes that an 100 MW wind field at Medicine Bow 
has economic and financial feasibility. The federal government, 
through the Bureau's construction of the Medicine Bow wind field, 
could demonstrate to the industry the feasibility of wind energy. 
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50097 (SERI/CP—635-1340-Vol.2, pp 573-585) Com- 
parison of wind turbine performance prediction and measure- 
ment. Tangler, J.L. (Rockwell International, Golden, CO). 
1981. NTIS, PC A99/MF AO1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

purpose of this work was to evaluate the state-of-the-art 

of performance prediction for small horizontal-axis wind turbines. 
This effort was undertaken since few. of the existing performance 
methods used to predict rotor power output have been validated 
with reliable test data. The program involved evaluating several ex- 
isting performance models from four contractors by comparing 
their predictions for two wind turbines with actual test data. Test 
data were acquired by Rocky Flats Test and Development Center 
and furnished to the contractors after submission of their prediction 
reports. The results of the correlation study will help identify areas 
in which existing rotor performance models are inadequate and, 
where possible, the reasons for the models shortcomings. In addi- 
tion, several problems associated with obtaining accurate test data 
will be discussed. 


50098 (SERI/CP—635-1340-Vol.2, pp 587-595) Some 
observations on results of rotor performance testing. Bal- 
cerak, J.C. (Rockwell International, Golden, CO). 1981. 
NTIS, PC A99/MF AOl1. 

From 5. biennial wind energy conference and workshop; 
wae DC, USA (5 Oct 1981). 

review was made of the performance test results of sever- 

al small wind energy conversion systems which have been tested at 
the Rocky Flats Wind Systems Test Center. A sample of these test 
results which showed some apparent anomalies is discussed herein. 
Sampling indicates that poor system performance can stem from 
several sources of the overall system, but that in large part, the effi- 
ciency of the rotor in extracting energy from the wind needs to be 
improved. Test results were also noted to be dependent on the 
method of testing, and this factor needs to be considered in evaluat- 
ing the performance of a system. 


50099 (SERI/CP—635-1340-Vol.2, pp 597-610) Blade 
fatigue life assessment with application to VAWTS. Veers, 
P.S. (Sandia National Labs., Albuquerque, NM). 1981. 
NTIS, PC A99/MF A0O1. Contract AC04-76DP00789. 

From 5. biennial wind energy conference and workshop; 
—— DC, USA (5 Oct 1981). 

cursory analysis of the stress history of wind turbine 

blades indicates that a single stress level at each wind speed does 
not adequately describe the blade stress history. A statistical de- 
scription is required. Blade stress data collected from the DOE/ 
ALCOA Low Cost experimental turbines indicate that the Ray- 
leigh probability density function adequately describes the distribu- 
tion of vibratory stresses at each wind speed. The Rayleigh prob- 
ability density function allows the distribution of vibratory stresses 
to be described by the RMS of the stress vs time signal. With the 
RMS stress level described for all wind speeds, the complete stress 
history of the turbine blades is known. Miner's linear cumulative 
damage rule is used as a basis for summing the fatigue damage over 
all operating conditions. An analytical expression is derived to pre- 
dict blade fatigue life. Input to the blade life expression includes a 
basic blade S-N curve, RMS stress vs wind speed data, the prob- 
ability density function of vibratory stress and the probability densi- 
ty function which describes the wind speed distribution. The impli- 
cations of the assumptions and the limitations of this approach are 
discussed. 


50100 (SERI/CP—635-1340-Vol.2, pp 611-631) Devel- 
opment tests for the 2.5 megawatt MOD-2 wind turbine gen- 
erator. Andrews, J.S.; Baskin, J.M. (Boeing Engineering & 
Construction Co., Seattle, WA). 1981. NTIS, PC A99/MF 
AOl. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

e development of the 2.5 megawatt MOD-2 wind turbine 
generator has included an extensive program of testing which en- 
compassed verification of analytical procedures, component devel- 
opment, and integrated system verification. The test program was 
to assure achievement of the thirty year design operational life of 
the wind turbine system as well as to minimize costly design modi- 
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fications which would otherwise have been required during on site 
system testing. Computer codes were modified, fatigue life of struc- 
ture and dynamic components were verified, mechanical and elec- 
trical component and subsystems were functionally checked and 
modified where necessary to meet system specifications, and meas- 
ured dynamic responses of coupled systems confirmed analytical 
predictions. It is clear that the importance of developmental testing 
has been demonstrated through the successful MOD-2 acceptance 
testing. 


50101 (SERI/CP—635-1340-Vol.2, pp 673-687) Site pro- 
specting techniques for large wind turbines: case example- 
southwest Tehachapi Mountain Region, California, Zam- 
brano, T.G.; Lissaman, P.B.S. (AeroVironment, Inc., Pasa- 
dena, CA). 1981. NTIS, PC A99/MF AOl1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

A technique has been developed for the initial screening and 
evaluation of potential sites for wind-energy conversion systems 
(WECS). This technique involves wind measurements at the surface 
and aloft using a relatively new instrument system, the Tethered 
Aerodynamic Lifting Anemometer (TALA) kite; analysis of eco- 
logical factors such as vegetation flagging, soil erosion and site ex- 
posure; and verification of an area best suited for wind-energy de- 
velopment by establishing and maintaining a wind monitoring net- 
work. Following the field program, a study was conducted to de- 
termine if good sites were not monitored because the initial site 
ranking indicated they were poor prospects. The study was based 
on the year’s recorded wind data and analysis of the wind flow pat- 
terns in the region. Of the six best sites based on the data, the vege- 
tative index and the TALA index, each included five, with the fifth 
and sixth sites only marginally different in the initial ranking. The 
study concluded that the combined index method for evaluating 
sites for monitoring is a good selection procedure and can identify 
almost all the better candidate sites. 


50102 (SERI/CP—635-1340-Vol.2, pp 689-699) Site as- 
sessment techniques for large wind turbines. Swanson, R.N. 
(Pacific Gas and Electric Co., San Francisco, CA). 1981. 
NTIS, PC A99/MF AOl1. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

In complex terrain large spatial and temporal variations in 
wind flow can be expected for all wind speed regimes. These vari- 
ations can exist even if climatological estimates of available wind 
power are quite similar between adjacent sites. Pacific Gas and 
Electric Company (PG and B), a Northern California Utility, has 
two such areas being assessed for wind energy potential. Installa- 
tion of a large wind turbine generator at one of the areas is now in 
progress. There are no clearly defined guidelines on what meteoro- 
logical parameters are critical to the design and operation of large 
wind generators. Therefore, it is apparent that extensive measure- 
ment efforts are needed to collect potentially essential wind struc- 
ture measurements. If, after the large generators have extensive 
field experience, most of these measurements are determined to be 
not needed, then monitoring programs can be greatly simplified. 
PG and E has, for the past calendar year, operated a 16 site wind 
measurement network over these two candidate areas. Each area 
has one 90 m tower instrumented at four levels, two 30 m towers 
instrumented at two levels and five 10 m towers. All towers except 
the two 90 m towers are operated using batteries charged by solar 
cells. Near-instantaneous values, sampled at two second intervals, 
are processed from each sensor. The processed values, comprised 
of hourly means, together with 30, 60, 120, 300 and 3600 second 
variances, are recorded on cassette tape at the end of each hour. 
Results obtained from this measurement program, together with ex- 
treme values measured over the 90 m towers during high wind 
speed conditions, support the need for this type of measurement 
effort. These measurements also highlight the inadequacy of an in- 
termittent or short-term measurement program in determining over- 
all wind flow characteristics. 


50103 Control system for a vertical-axis windmill. Brulle, 
R.V. (to Dept. of Energy). US Patent Application 298,990. 
3 Sep 1981. 31p. Contract AC04-76DP03533. 


Portions of document are illegible. 
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A vertical-axis windmill having a rotating structure is pro- 
vided with a series of articulated vertical blades whose positions are 
controlled to maintain a constant RPM for the rotating structure, 
when wind speed is sufficient. A microprocessor controller is used 
to process information on wind speed, wind direction and RPM of 
the rotating structure to develop an electrical signal for establishing 
blade position. The preferred embodiment of the invention, when 
connected to a utility grid, is designed to generate 40 kilowatts of 
power when exposed to a 20 mile per hour wind. The control 
system for the windmill includes electrical blade actuators that 
modulate the blades of the rotating structure. Blade modulation 
controls the blade angle of attack, which in turn controls the RPM 
of the rotor. In the preferred embodiment, the microprocessor con- 
troller provides the operation logic and control functions. A wind 
speed sensor provides inputs to start or stop the windmill, and a 
wind direction sensor is used to keep the blade flip region at 90 and 
270° to the wind. The control system is designed to maintain con- 
stant rotor RPM when wind speed is between 10 and 40 miles per 
hour. 


50104 Cyclogiro windmill. Brulle, R.V. (to Dept. of 
Energy). US Patent Application 299,236. 3 Sep 1981. 24p. 
Contract AC04-76DP03533. 

A cyclogiro windmill has a rotor provided with blades 
shaped in the configuration of symmetrical airfoils and actuators to 
pivot the blades about axes parallel to the axis of rotation for the 
rotor. The actuator for each blade constantly changes the rock 
angle for the blade, that is its angle with respect to a reference on 
the rotor, and this modulation is such that the blade in making a 
revolution around the axis of rotation for the rotor undergoes an 
interval of static operation wherein its angle of attack is for the 
most part constant and less than the static stall angle, a short inter- 
val where the blade flips to position in which its opposite surface is 
presented toward the free wind, a short interval of dynamic oper- 
ation wherein the angle of attack exceeds the static stal angle, an- 
other interval of static operation at an angle of attack of essentially 
the same magnitude as before, another interval of blade flip, and an- 
other interval of dynamic operation. During the intervals of dynam- 
ic operation, the blades experience a significant increase in lift force 
without a corresponding increase in drag, so that a high lift-to-drag 
ratio develops. The blades during dynamic operation further devel- 
op strong vortices which are directed outwardly at the sides of the 
windmill stream tube, and this increases the width of the stream 
tube, causing a greater mass of air to flow through the rotor. The 
short intervals of operation under dynamic conditions enable the 
blades to extract more energy from the free wind than would be 
possible if the blade operated solely under static conditions, and this 
in turn renders the windmill more useful in moderate velocity 
winds as well as high velocity winds. 
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50105 (ANL/EES-TM—174) Conversions to coal: the in- 
dustrial perspective. (Argonne National Lab., IL (USA); 
Teknekron, Inc., Berkeley, CA (USA)). Sep 1981. Contract 
W-31-109-ENG-38. 21p. NTIS, PC A02/MF A0Ol1. Order 
Number DE82017665. 

We have already alluded to some of the reasons that indus- 
trial planners are reluctant to make an investment in coal-burning 
facilities. We do not feel that any rank ordering of these reasons 
will be valid across all industries. However, the following four rea- 
sons were conveyed to us in one form or another more frequently 
than any others: (1) the high cost of capital, a problem compound- 
ed by financial criteria that demand a very short pay-back period 
on new investments; (2) competing demands for capital within the 
corporation that promise a higher rate of return; (3) uncertainty in 
the long-term market demand for the product being made; and (4) 
uncertainties and potential delays caused by what are generally per- 
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ceived to be ill-managed and somewhat arbitrary air pollution per- 
mitting programs. There appear to be somewhat different hurdle 
rates used in evaluating the coal conversion decision, according to 
the nature of the market served. One reason is that differential ex- 
posure to risk across industries and products results in different risk 
premiums being added to the hurdle rates. Then different discount 
rates should be used in evaluating investments in coal-fired steam 
generation. Also, in cases such as some categories of specialty 
chemicals, where the amount of price competition is very limited, 
corporations tend to give preference to revenue enhancing, as op- 
posed to cost saving, investments, with cost-saving investments 
where time is not critical being given lowest priority. Typically, 
the decision to convert an existing oil or gas-fired system to coal 
falls into this last category. Hence, we find that no one set of eco- 
nomic criteria can be applied with confidence across a broad spec- 
trum of industry types and categories of products. However, indus- 
trial energy use models, and IFCAM in particular, use uniform 
hurdle rates across industries and products. 


50106 (ANL/MHD—81-10) Effective method for MHD 
retrofit of power plants. Berry, G.F.; Dennis, C.B.; Johnson, 
T.R.; Minkov, V. (Argonne National Lab., IL (USA)). Oct 
1981. Contract W-31-109-ENG-38. 77p. NTIS, PC A05/MF 
AO1. Order Number DE82008570. 

Portions of document are illegible. 

Retrofitting existing power plants with an open-cycle MHD 
system has been re-examined in light of recent developments in the 
heat and seed recovery technology area. A new retrofit cycle con- 
figuration has been developed which provides for a direct gas-gas 
coupling; also, the MHD topping cycle can be decoupled from the 
existing plant for either separate or joint operation. As an example, 
the MHD retrofit concept has been applied to Illinois Power 
Company’s Vermilion Station No. 1, a coal-fired power plant pres- 
ently in operation. Substantial increases in efficiency have been 
demonstrated and the economic validity of the MHD retrofit ap- 
proach has been established. 


50107 (CW-WR—76-015.60A) Engineer, design, con- 
Struct, test, and evaluate a pressurized fluidized-bed pilot 
plant using high-sulfur coal for production of electric power. 
Phase III: construction. Annual report, March 1, 1980-Febru- 
ary 28, 1981. (Curtiss-Wright Corp., Wood-Ridge, NJ 
(USA). Power Systems Div.). 1981. Contract AC21- 
76ET10417. 84p. (FE—1726-60A). NTIS, PC A05/MF 
A01. Order Number DE82010915. 

Portions of document are illegible. 

Progress in the construction of the 13 MW pressurized fluid- 
ized bed (PFB) pilot plant at Wood-Ridge, NJ is reported. Excava- 
tion at the site began in November 1980. Steel fabrication is con- 
tinuing with steel erection scheduled for May 1981. Procurement of 
mechanical equipment, especially materials handling equipment is 
underway. Contracts have been let for the gas turbine components 
and for the manufacture of the PFB process components. (LCL) 


50108 (CW-WR—76-020.95A) High Temperature Turbine 
Technology Program: Phase II. Technology test and support 
studies. Technical progress report, July 1-September 30, 1981. 
(Curtiss-Wright Corp., Wood-Ridge, NJ (USA). Power Sys- 
tems Div.). Nov 1981. Contract ACO01-76ET10348. 6lp. 
(FE—2291-95A). NTIS, PC A04/MF A0O1. Order Number 
DE82014545. 

Portions of document are illegible. 

The status of work performed on the High Temperature 
Turbine Technology Program, Phase II Technology Test and Sup- 
port Studies during the third quarter of 1981, July 1-September 30, 
1981 is reported. Testing of the Turbine Spool Technology Rig 
(TSTR) was initiated. Performance calibrations were performed at 
several turbine stator throat area settings, followed by steady-state 
operation at 2600°F turbine inlet temperature with fly ash particu- 
lates injected into the hot gas stream at the primary zone of the 
combustor. After approximately 36-1/2 hours of test time, a laby- 
rinth seal on the turbine vane cooling air impeller failed, causing 
foreign object damage to a number of turbine blades. The test has 
been interrupted to repair blades, to make changes ot the impeller 
seal arrangement to preclude future failures and to ensure adequate 
sealing at the failure location. Observations of the turbine indicate 
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minimal effects from the high temperature and gas stream contami- 
nants. The development status of both the low Btu gas fuel cooled 
combustor and high temperature, low emissions coal-derived liquid- 
fueled combustor are reviewed. Both of these programs are in the 
component fabrication phase leading to test evaluation during the 
fourth quarter. Control systems status and descriptions for the 
above items are given. The anaytical studies to support the TSTR 
and combustor programs are described. Extended time oxidation 
testing of Nichrome V-Cb material porous mesh for transpiration 
air cooled turbine airfoils is continuing; furnace exposure time is 
now over 3000 h. 


50109 (CW-WR—76-020.96A) High Temperature Turbine 
Technology Program: Phase II. Technology test and support 
studies. Annual technical progress report, January 1-Decem- 
ber 31, 1981. (Curtiss-Wright Corp., Wood-Ridge, NJ 
(USA). Power Systems Div.). Jan 1982. Contract ACO1- 
76ET 10348. 163p. (FE—2291-96A). NTIS, PC A08/MF 
A0Ol. Order Number DE82014543. 

Portions of document are illegible. 

This report presents the status of work performed on the 
High Temperature Turbine Technology Program, Phase II Tech- 
nology Test and Support Studies during the Fourth Quarter of 
1981, October 1-October 31, 1981 and summarizes the accomplish- 
ments of the previous three quarters of 1981. All components of the 
Turbine Spool Technology Rig (TSTR) were fabricated or re- 
worked as necessary for assembly and test at 2600°F turbine inlet 
temperature to evaluate the effect of hot gas stream particulates on 
the transpiration air-cooled turbine. Testing of the TSTR was com- 
pleted with 102:15 h total time including 75:00 hours with particu- 
late injection at 2600°F turbine inlet temperature. Testing of the 60° 
sector combustor rig was completed in preparation for the TSTR 
test program. This preparatory testing included development of the 
particulate injection system and evaluation of other combustor 
modifications prior to incorporation of these changes into the 
TSTR combustor. The development status of both the low Btu gas 
fuel-cooled combustor and high temperature, low emissions coal-de- 
rived liquid-fueled combustor are reviewed. The low Btu gas fuel 
cooled combustor was assembld and successfully tested at atmos- 
pheric conditions. The high temperature, low emissions coal-de- 
rived liquid fueled combustor has been fabricated and is being as- 
sembled prior to test. Control systems status and descriptions for 
the above items are given. The analytical studies to support the 
TSTR and combustor programs are described. Extended time oxi- 
dation testing of Nichrome V-Cb material porous mesh for transpir- 
ation air-cooled turbine airfoils is continuing; test results to date 
confirm predictions that the effect of oxidation on cooling airflow 
capacity diminishes exponentially as exposure time increases. 


50110 (DOE/ET/10409—1-Sect.13) Pressurized fluid- 
ized-bed combustion component test and integration unit: 
Title I report. (Stearns-Roger Engineering Co., Denver, CO 
(USA)). 1978. Contract AC02-76ET 10409. 144p. NTIS, PC 
A07/MF AO1. Order Number DE82015216. 

Portions of document are illegible. 

The design approach for the Component Test and Integra- 
tion Unit (CTIU) includes providing an initial single bed combustor 
which will be installed within a pressure containment vessel sized 
to incorporate subsequent larger and more elaborate combustor 
module assemblies. In order to achieve a relatively short and trou- 
ble-free startup and shakedown period, the initial combustor, with 
associated internals, will be relatively uncomplicated compared to 
subsequent configurations. Following the startup and shakedown of 
the initial system, combustor module arrangements will be changed 
to test the different combustor concepts as required by the CTIU 
operations program. A detailed description is presented of oper- 
ational testing with the future combustor configurations. 


50111 (DOE/ET/10409—1-Sect.14) Pressurized fluid- 
ized-bed combustion component test and integration unit: 
Title I report. Section 14, Cost estimate details, appendix II. 
(Argonne National Lab., IL (USA); Stearns-Roger Services, 
Inc., Denver, CO (USA)). 1978. Contract AC02- 
76ET 10409. 34p. NTIS, PC A03/MF AO1. Order Number 
DE82015218. 
Portions of document are illegible. 
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Cost estimate details for installing the equipment and con- 
structing the building for the pressurized fluidized-bed combustion 
component test and integration unit are tabulated. Estimates of the 
probability of cost overrun are included. (LCL) 


50112 (DOE/ET/13333—T1) Gas turbine demonstration 
of pyrolysis: derived fuels. Third technical progress report, 
July 1, 1979-December 31, 1981. Jasas, G.; Kasper, J. (Tele- 
dyne CAE Turbine Engines, Toledo, OH (USA)). 1982. 
Contract AC03-78ET13333. 42p. NTIS, PC A03/MF AO1. 
Order Number DE82007193. 

Portions of document are illegible. 

The objective of this program is to demonstrate the feasibil- 
ity of utilizing pyrolytic oil and char as a fuel for a combustion tur- 
bine engine. This is the first phase of an extended program with the 
ultimate goal of commercializing a gas turbine engine and electrical 
generating system which is independent of petroleum-based fuels. 
Maximum use of existing technology and current production engine 
hardware (Teledyne CAE Model J69-T-29 Turbojet Engine) is 
being incorporated for a sequence of test evaluations rating from 
isolated combustor component tests to full scale engine demonstra- 
tion tests. The technical goals to be achieved during the course of 
this project are: pyrolytic fuel characterization in terms of its prop- 
erties and constituents; pyrolytic fuel combustion technology in gas 
turbine application in terms of pyrolytic oil atomization, quantity of 
char burned, emissions, performance and associated combustion 
system aerothermodynamics; pyrolytic fuel (oil and char slurry) 
handling, mixing, and storage technology; and engine materials 
compatibility with the the pyrolytic fuel and its combustion prod- 
ucts. Progress achieved during the period from July 1979 through 
Deember 1981 in design, analysis, an project management hardware 
fabrication and procurement, fuel chemistry and properties, and 
combustor rig tests are summarized. 


50113 (DOE/FE—0022-Vol.1) Prospects for voluntary 
coal conversion in the electric utility industry. Volume One: 
summary, methodology and conclusions. (Cardinal Manage- 
ment Associates, Inc., Washington, DC (USA); Cardinal 
Management Associates, Inc., Los Angeles, CA (USA)). Jul 
1982. Contract AC01-80RA50409. 92p. NTIS, PC A05/MF 
A01. Order Number DE82018145. 

Portions of document are illegible. 

This study represents a uniquely detailed and analytical con- 
sideration of the economic, financial, and technical factors which 
influence the prospects for voluntary conversion of electric utility 
oil-fired generating capacity to coal or coal-derived fuels. This 
study focuses on the oil-dependent regions of New England, the 
Middle Atlantic states, California, and Florida and chose individual 
companies for thier geographic diversity, and the degree of their oil 
dependency. The companies chosen and studied are, a representa- 
tive sample of companies which may undertake conversion invest- 
ments during this decade. The methodology used and the amount 
of oil to be saved by conversion are described. The results show 
that the critical barriers to the conversion of oil-burning power 
plants to coal or coal-derived fuel are: lack of financial incentives 
for conversion costs; public opposition to adverse environment im- 
pacts from coal combustion; uncertainty of obtaining and transport- 
ing adequate coal supplies; ash handling problems; and the utilities’ 
desires for a balanced mix of oil, gas, coal, and nuclear plants. This 
volume of the 2-volume report presents information on the research 
methods used for this study and the conclusions. (LCL) 


50114 (DOE/FE—0022-Vol.2) Prospects for voluntary 
coal conversion in the electric-utility industry. Volume Tvo: 
twelve utility investigations. (Cardinal Management Asso- 
ciates, Inc., Washington, DC (USA); Cardinal Management 
Associates, Inc., Los Angeles, CA (USA)). Jul 1982. Con- 
tract AC01-80RA50409. 203p. NTIS, PC A10/MF AOl. 
Order Number DE82018144. 

Portions of document are illegible. 

This study represents a uniquely detailed and analytical con- 
sideration of the economic, financial, and technical factors which 
influence the prospects for voluntary conversion of electric utility 
oil-fired generating capacity to coal or coal-derived fuels. This 
study focuses on the oil-dependent regions of New England, the 
Middle Atlantic states, California, and Florida. Individual compa- 
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nies were chosen for their geographic diversity, on the basis of the 
character (size, age, design) of their generating units, and the 
degree of their oil dependency. The companies chosen and studied 
are, in a sense, a representative sample of companies which may un- 
dertake conversion investments during this decade. However, the 
methodology used and the amount of oil to be saved by conversion 
are described. The results show that the critical barriers to the con- 
version of oil-burning power plants to coal or coal-derived fuel are: 
lack of financial incentives for conversion costs; public opposition 


to adverse environment impacts from coal combustion; uncertainty 


of obtaining and transporting adequate coal supplies; ash handling 
problems; and the utilities’ desires for a balanced mix of oil, gas, 
coal, and nuclear plants. This volume of the 2-volume report pre- 
sents details of investigations of 12 electric utilities in the New Eng- 
land, Northeast, New York, New Jersey, Maryland and Pennsylva- 
nia areas. These investigations were aimed at determining the feasi- 
bility of oil-to-coal fuel conversions by 1991. (LCL) 


50115 (DOE/FE/15067—2) Conceptual IGCC power 
plant design. Second quarterly progress report, FY-1982, Jan- 
uary 1-March 31, 1982. (Westinghouse Electric Corp., Madi- 
son, PA (USA). Synthetic Fuels Div.). 26 Apr 1982. Con- 
tract ACO1-81FE15067. 12p. NTIS, PC A02/MF AOI. 
Order Number DE82019139. 

The Gulf States Utilities Company, headquartered in Beau- 
mont, Texas, serves approximately one-half million customers in 
southeastern Texas and southwestern Louisiana. At present, the 
entire installed generation capacity is fueled by natural gas or oil. A 
change in fuel use will be initiated with the planned operation in 
1982 of a coal-fired unit now under construction at the Roy S. 
Nelson Station near Lake Charles, Louisiana. Further use of coal as 
a fuel can be achieved through the successful application of com- 
bustion turbine refueling and coal gasification repowering in con- 
junction with existing installations. That is the subject of this pro- 
gram. Installation of a Westinghouse combustion turbine and elec- 
tric generator, nominally rated at 100 MW to be known as Nelson 
No. 7, is now under way. The turbine, which has been designed 
initially to use natural gas and distillate oil, will have the capability 
to use synthetic gas as a fuel by the end of the proposed Fuel Use 
Act exemption period. The primary fuel source during the first sev- 
eral years of operation is proposed to be natural gas, with distillate 
oil as the alternate fuel. Later, this turbine could be operated on 
fuel gas derived via coal gasification. The combustion turbine will 
be installed as a simple-cycle machine. This contract specifically 
concerns examining the economic and technical feasibility of con- 
verting Unit 7 to combined cycle operation by the addition of a 
waste heat recovery unit, which could furnish additional energy to 
improve the performance of one or more existing steam turbine- 
generator units at Nelson Station. 


50116 (EPRI-EL—2211) Workshop proceedings: rotating 
machinery insulation. (Cameron (A.W.W.), Toronto, Ontario 
(Canada)). Dec 1981. 221p. (CONF-8109110—). NTIS, PC 
A10/MF A01. Order Number DE82901903. 

From Workshop on rotating machinery insulation; St Louis, 
MO, USA (22 Sep 1981). 

Seventeen papers were presented at the workshop. A sepa- 
rate abstract was prepared for each paper. (LCL) 


50117 (HCP/T2453—02) Metrek model for financial 
evaluation of boiler conversion to coal-oil mixtures (COM). 
(Mitre Corp., McLean, VA (USA)). Apr 1978. Contract 
AC01-76ET10397. 55p. NTIS, PC A04/MF AOl. Order 
Number DE82018178. 

A methodology for the financial evaluation of coal-oil mix- 
tures as an alternative boiler fuel and the computer model devel- 
oped to perform this evaluation are described. Because the comput- 
er performs the calculations, a detailed and precise methodology 
has been developed which includes: Explicit consideration of the 
capital structure of the firm; alternative debt repayment schedules; 
capital costs for boiler modification, pollution control equipment, 
and the mixing plant; two oil fuels with different prices and sulfur 
contents; separate escalation rates for all cost components; annual 
changes in income taxes; alternative methods of accelerated tax de- 
preciation; and special tax rules for depreciation of pollution con- 
trol equipment. The two oil fuels, with a low and a very low sulfur 
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content, respectively, permit the financial comparison of environ- 
mentally acceptable fuels and explicitly recognize the cost advan- 
tage of reducing sulfur content of coal-oil mixtures with a very low 
sulfur oil. The model reports the sulfur dioxide emissions per mil- 
lion BTU of the alternative fuels. The model provides four meas- 
ures of investment performance: Net present value, internal rate of 
return, payback period for equity, and a levelized COM price in 
dollars per million BTU. Optional reports provide supporting detail 
for these measures of investment performance. Instructions for 
model use and cost estimates also are included. 


50118 (PNL—3279) Technical and economic assessment 
of the use of ammonia expanders for energy recovery in air- 
cooled power plants. Hauser, S.G.; Hane, G.J.; Johnson, 
B.M. (Pacific Northwest Lab., Richland, WA (USA)). Jul 
1982. Contract AC06-76RL01830. 46p. NTIS, PC A03/MF 
A01. Order Number DE82018857. 

Binary cycle power plants have been the subject of much 
discussion among engineers and scientists for nearly 100 years. Cur- 
rent economic and environmental concerns have stimulated new in- 
terest and research. Ammonia has been recommended by other 
studies as the leading contender for use as simply the heat rejection 
medium in an air-cooled power plant. This study investigates the 
technical feasibility and economic potential of including an expand- 
er in the heat rejection system of an air-cooled power plant. The 
expander would be used during certain parts of the year to increase 
the total output of the power plant. Five different plant locations 
(Miami, San Francisco, Bakersfield, Chicago, Anchorage) were in- 
vestigated to show the effect which climate has on the economic 
potential of this ammonia bottoming cycle. The study shows that 
the expected energy costs for the bottoming cycle only will be less 
than 50 mills/kWh for any of the five plant locations. This cost as- 
sumes that an ammonia phase-change heat rejection system is al- 
ready a part of the existing plant. The colder climates of Chicago 
and Anchorage demonstrate an even smaller energy cost of less 
than 15 mills/kWh. Further investigation of the concept is merited 
to substantiate these costs and determine the needed technology. 


50119 Combined natural-gas fueled power-heat plant in 
Ullersley. Pilot project. Roskilde, Denmark; Risoe Library 
(1981). 61p. (In Danish). Risoe Library, Roskilde, Denmark. 

There are developed 3 models of natural gas fueled com- 
bined power-heat plants, on pilot scale. The economic evaluations 
are based on present market charges for a gas-turbine or gas-engine 
system providing a heat effect of 4-6 MW. The models are: recon- 
struction of the existing heating plant, a system with gas-turbines 
and a system with gas engines. Parameters implied are: price of 
fuel, saleprice of heat and power. Results prove that a combined 
plant with 2-4 gas engines can produce heat at competitive prices 
(under 223 Dkr/MWh) if saleprice of power is 150-220 Dkr/MWh 
and natural gas charges remain free for special energy tax. A com- 
bined power-heat plant based on gas turbines can however produce 
heat at competitive prices only if the performance coefficient of a 
gas turbine is increased to 80% p.e. by means of afterburners. 


50120 Economics of near-term alternatives for coal based 
electricity generation. Forrester, R.C. III; Johnston, R. (Oak 
Ridge Natl Lab, Tenn). Alternative Energy Sources; 7: 3099- 
3101(1981). (CONF-791204—). 

From 2. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (10 Dec 1979). 

The interest in the possible use of coal replacing oil in power 
generation is discussed. Under the guidance of the International 
Energy Agency, a Working Party on Coal Technology was estab- 
lished in 1975. The present paper describes a study performed by 
this body. 3 refs. 


50121 Possible solution for reducing cost of ash fouling 
in burning low-rank coals. Paulson, L.E.; Baria, D.N.; Kube, 
W.R. (US DOE, Grand Forks, ND, USA). American Society 
of Mechanical Engineers, [Paper]; No. 81-WA/Fu-l, 
vp(1981). 

A study was initiated in 1980 by the Grand Forks Energy 
Technology Center (GFETC) to determine the causes and costs of 
power generating losses in burning low-rank coals. Two of the 
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plants studied burned moderately fouling Northern Great Plains lig- 
nite. Cost estimates for a commercial ion exchange plant indicated 
that reduction of sodium in lignite from a high fouling to a moder- 
ate fouling at a rate of 3630 mt/day would cost /3.01/mt processed. 
26 refs. 


50122 (DOE/ET/10409—1-Sect.15) Pressurized fluid- 
ized-bed combustion component test and integration unit: 
Title I report. Section 15, Alternate method of accomplish- 
ment. (Argonne National Lab., IL (USA); Stearns-Roger 
Services, Inc., Denver, CO (USA)). [nd]. Contract AC02- 
76ET10409. 7p. NTIS, PC A02/MF AOl. Order Number 
DE82015217. 

Portions of document are illegible. 

The time schedule for constructing the pressurized fluidized- 
bed combustion component test and integration unit is presented. 
(LCL) 
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REFER ALSO TO CITATION(S) 49078, 49079, 49080, 49081, 49083, 49084, 
49087, 49092, 49145, 49205, 51428, 51429, 51439, 51445, 51467, 51468, 51469, 
51496, 51529, 51581 


50123 (DOE/ET/17093—1181) Testing and verification 
of granular-bed filters for the removal of particulate and alka- 
lies. Fifth quarterly project report, October 1-December 31, 
1981. Lippert, T.E. (Westinghouse Electric Corp., Philadel- 
phia, PA (USA)). Mar 1982. Contract AC21-80ET17093. 
67p. NTIS, PC A04/MF AOl1. Order Number DE82013570. 

Portions of document are illegible. 

The Westinghouse Electric Corporation with Ducon, Inc. 
and Burns and Roe, Inc. are conducting a test and evaluation pro- 
gram of a Granular Bed Filter (GBF) for gas cleaning applications 
in pressurized-fluidized bed combustion processes. This work is 
funded by DOE PRDA for Exploratory Research, Development, 
Testing and Evaluation of Systems or Devices for Hot Gas Clean- 
up. This report describes the status of the testing of the subpilot 
scale GBF unit and test results and analysis from the bench scale 
alkali gettering work. 


50124 (DOE/EV/04902—1) Removal of NO/sub x/ and 
SO, from flue gases using electron-beam irradiation. Bush, 
J.R.; Menegozzi, L.N.; Feldman, P.L.; Evans, R.D.; Milde, 
H.I. (Cottrell Environmental Science, Somerville, NJ 
(USA); Ion Physics Corp., Burlington, MA (USA)). Jan 
1980. Contract AC02-78EV04902. 179p. NTIS, PC A09/ 
MF AOl1. Order Number DE82017323. 

Portions of document are illegible. 

The technical and economical feasibility of an electron beam 
process to remove SO2 and NO/sub x/ from flue gases has been 
evaluated in a bench-scale process for typical conditions found in 
utility applications. An analytical model has been developed based 
on experimental data that will predict NO/sub x/ and SO2 removal 
rates in the electron beam reaction as a function of dosage, tem- 
perature, oxygen concentration, moisture concentration, and initial 
values of SO2 and NO/sub x/ concentrations. Three electron beam 
processes have been evaluated against two conventional processes 
for SO2 and NO/sub x/ removal. All three are competitive for utili- 
ties burning high sulfur coal provided high NO/sub x/ removal is 
required (90% NO/sub x/ removal). In addition, two of the proc- 
esses are currently lower in cost than a conventional wet Flue Gas 
Desulfurization (FGD) system without the high NO/sub x/ remov- 
al requirement. 


50125 (DOE/SF/10538—T12-Vol.1) Survey of European 
technology developments of SO/sub x//NO/sub x/ flue gas 
clean up for coal-fired boilers, also free piston stirling engines 
and coal tar burning diesel engines. (Galaxy, Inc., Washing- 
ton, DC (USA)). Oct 1980. Contract AC03-79SF10538. 


104p. NTIS, 
DE82008005. 
Portions of document are illegible. 
In an effort to identify advanced RD and D projects as can- 
didates for joint ventures and/or introduction to the US, European 
technology developments in the area of flue gas cleanup were sur- 
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veyed. This survey covers both wet and dry scrubbers for coal- 
fired boilers and includes advanced systems for removal of SO/sub 
x/ or combined SO/sub x//NO/sub x/ removal. Information on 
lime/limestone scrubbers is limited to a tabulation of commercial 
sized installations. Emphasis is based on demonstrations and sugges- 
tions are provided as to why the particular projects are considered 
to be in advance of US technology. Areas of Europe covered are 
Austria, Belgium, Denmark, France, Germany, Italy, Netherlands, 
Norway and Sweden. With a lower priority, Austria, Spain, and 
Switzerland were screened for the existence of relevant work. This 
survey allows the following tentative conclusions: (1) the most rele- 
vant work is performed in Germany and Scandinavia (Denmark, 
Norway and Sweden). Work of some relevance was identified in 
the Netherlands and Italy; and (2) except for Germany, where 
FGD is applied commercially, no coal-fired lime/limestone scrub- 
bers are operating commercially in the surveyed countries. (Outside 
Germany, the only operating lime/limestone scrubber is a 35 MW 
oil-fired unit in Stockholm). Four processes examined in Germany 
are described in some detail. 


50126 (SVF—111) Pilot test with dry scrubbing of flue 
gases. Aahman, S. (Stiftelsen foer Vaermeteknisk Forskning, 
Studsvik (Sweden); Statens Vattenfallsverk, Stockholm 
(Sweden)). Jun 1981. 38p. (In Swedish). (KHM-TR—02). 
NTIS (US Sales Only), PC A03/MF A0O1l. Order Number 
DE82750473. 

Portions of document are illegible. 

This report describes the operation and testing of a dry 
scrubbing pilot demonstration plant at a coal fired boiler at IEV/ 
Asnaesverket, Kalundborg, Denmark. The installation comprises a 
precollector for fly ash, an SO2-reactor, a fabric filter and an absor- 
bent preparation tank. The plant can handle a gas flow of 10,000 
Nm*/h. The influence on the SO: removal efficiency with respect 
to the precollector operation and the employment of partial recycle 
of reaction products is reported. For coals yielding fly ashes with 
low alkalinity contents the results obtained indicate that the most 
promising mode of operation is with precollector and partial recy- 
cle of reaction products. Typically SO2 removal efficiencies with 
Ca(OH): as the absorbent were 70% at once through operation. 
Employing partial recycle of the reaction products with precollec- 
tion of fly ash resulted in SO. removal efficiencies of 80 to 95%. 


50127 (TVA—2902387) Effects of shearclearing and peri- 
odic maintenance on vegetation within and adjacent to TVA’s 
transmission corridors. Beeman, L.E.; Hester, D.M.; Collins, 
J.L.; Pentecost, J.S.; Adkisson, L.F. (Tennessee Valley Au- 
thority, Norris (USA). Div. of Land and Forest Resources). 
Jun 1979. 5lp. NTIS, PC A04/MF AOl. Order Number 
DE82902387. 

The effects of TVA’s transmission corridor construction and 
maintenance techniques on plant succession and wildlife habitat 
were evaluated. Three transmission corridors of varying ages locat- 
ed in eastern Tennessee were selected for study. Native vegetation 
similar to oldfield succession was observed almost immediately 
after construction activities and seeding with Kentucky-31 fescue. 
Diversity and plant productivity available to most herbivores were 
substantially increased. Although forest habitat is destroyed during 
transmission corridor construction, creation of open land and edge 
creates favorable habitat for many birds and mammals not present 
in the forest habitat. 


50128 (TVA/OP/EDT—82/35) Economic evaluation and 
comparison of alternative limestone-scrubbing options. Bur- 
nett, T.A.; Torstrick, R.L.; Sudhoff, F.A. (Tennessee Valley 
Authority, Muscle Shoals, AL (USA)). 1982. 25p. (CONF- 
820551—1). NTIS, PC A02/MF AOl. Order Number 
DE82903515. 

From EPA/EPRI symposium on flue gas desulfurization; 
Hollywood, FL, USA (17 May 1982). 

Portions of document are illegible. 

The preliminary-grade economics (accuracy: -15%, +30%) 
of various alternative limestone scrubbing options (absorber type, 
with and without forced oxidation, and with and without adipic 
acid enhancement) are examined using the current design and eco- 
nomic premises established for the continuing series of economic 
evaluations performed by TVA for EPA. The economics are pro- 
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jected using the Shawnee lime/limestone computer model, which is 
based on long-term operating data from the EPA Alkali Scrubbing 
Test Facility at the TVA Shawnee Steam Plant near Paducah, 
Kentucky. The capital investment for the base-case limestone scrub- 
bing process (500 MW, 3.5% sulfur coal, 1979 NSPS, spray tower, 
forced oxidation, landfill) is $206/kW. The first-year and levelized 
annual revenue requirements are 10.59 and 15.09 mills/kWh respec- 
tively. Costs for the equivalent limesione scrubbing process using a 
Turbulent Contact Absorber (TCA) are lower while those for the 
venturi - spray tower absorber are higher. The forced-oxidation 
landfill disposal option has a lower capital investment than the un- 
oxidized pond disposal option for all cases studied; however, the 
first-year and levelized annual revenue requirements are slightly 
higher for the forced-oxidation landfill process for most coal appli- 
cations. For the spray tower limestone process to achieve a speci- 
fied SO2 removal efficiency, it is more economical to increase the 
limestone stoichiometry and minimize the absorber L/G. The use 
of adipic acid or possibly dibasic acid (DBA) as an additive to en- 
hance SO: removal in the limestone scrubbing process is an eco- 
nomically attractive option. The use of adipic acid remains eco- 
nomically attractive even if both a high unit cost and a high degra- 
dation factor for adpic acid are assumbed. 


50129 An analysis of the ability to detect reductions in 
year-class strength of the Hudson River white perch (Morone 
americana) population. Van Winkle, W.; Vaughan, D.S.; 
Barnthouse, L.W.; Kirk, B.L. (Oak Ridge National Lab., 
TN). Canadian Journal of Fisheries and Aquatic Science; 38: 
No. 6, 627-632(1981). Contract W-7405-ENG-26. 

Impingement rates for young-of-the-year white perch 
(Morone americana) in the Hudson River were analyzed to address 
two questions: (1) assuming a specified number of years of addition- 
al data, what is the minimum fractional reduction in mean year- 
class strength that could be detected, and (2) assuming a specified 
fractional reduction in mean year-class strength, how many addi- 
tional years of impingement data would be required to detect the 
reduction. Our results indicate that the variability in the baseline 
data is so great that 10 more years of data are not adequate for de- 
tecting even substantial (>50%) reductions in mean year-class 
strength and that more than 50 years of data would be required to 
detect an actual 50% reduction in mean year-class strength, given a 
Type II error of 50%. Our methodology offers a generic tool for 
establishing bounds on reductions in fish stocks and for estimating 
the number of additional years of data required to detect such re- 
ductions. 
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50130 (BNL—29950) Horizontal cryogenic bushing for 
the termination of an ac superconducting power transmission 
line. Morgan, G.H.; Jensen, J.E.; McNerney, A.J.; Minati, 
K.F.; Schmidt, R.D. (Brookhaven National Lab., Upton, 
NY (USA)). 1981. Contract AC02-76CH00016. 8p. (CONF- 
810835—44). NTIS, PC A02/MF AOl. Order Number 
DE82017629. 

From 1981 cryogenic engineering conference; San Diego, 
CA, USA (10 Aug 1981). 

The design and testing of a cryogenic bushing for the termi- 
nation of a 138 kV 3-phase superconducting power transmission 
line are discussed. Three combined voltage and current bushings 
have been tested. Vacuum leaks and refrigerator capacity have lim- 
ited the helium density attained and prevented complete voltage 
tests while cold; the bushings have attained satisfactory PDI and 
excellent impulse withstand when tested warm in SFs. The exces- 
sive coolant flow required in the second of the three led to length- 
ening the temperature transition region in the third, No. 112. This 
bushing was run stably with currents in excess of 4 kA, and was 
tested at 6 kA, but without sufficient coolant flow to prevent a 
very slow temperature rise. The coolant flows required are 40% 
greater than expected. A possible cause is a radial curing void 
under the outer conductor which will be backfilled in the next 
bushing. The epoxy filler presently used results in a rather high 
thermal conductance, and a new formulation may be tried. 


ERA VOL. 7, NO. 19 / 6260 


50131 (CONF-801203—, pp 10.12-10.13) Influence of 
dispersed storage and generation on communication require- 
ments for load management and distribution automation and 
control. Adams, R.K. (Oak Ridge National Lab., TN); Red- 
doch, T.W. 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 


50132 (CONF-801203—, pp 10.16-10.17) Interconnecting 
ac and de systems. Hauth, R.L.; Breuer, G.D. (General 
Electric Co., Schenectady, NY). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The resurgence of interest in HVDC interconnections for 
bulk power transmission, their economic advantages over HVAC 


systems, theri use in Hawaii and the continental US are discussed. 
(LCL) 


50133 (CONF-801203—, pp 10.18-10.19) Hawaii specific 
problems: deepwater DC cable transmission. Chapman, G.A. 
(Parsons, Hawaii, Honolulu). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Progress is developing a Hawaiian inter-island deep-water 
HVDC cable system which will premit alternate energy sources on 
each island to be used for power generation and fed into a state- 
wide power system is described. (LCL) 


50134 (CONF-801203—, pp 10.24) Compact terminal 
equipment. Denbrock, F.A.; Kolb, J.J. (Gilbert/Common- 
wealth, Jackson, MI). 1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

This paper reviews the technological advances associated 
with terminal compactness over the past several years. These ad- 
vantages include reduced air clearances, SFs application, and 
HVdc, which are providing environmentally acceptable transmis- 
sion and distribution facilities. 


50135 (CONF-811206—4) Dynamic model of power- 
system operation incorporating load control. Kuliasha, M.A. 
(Oak Ridge National Lab., TN (USA)). 1981. Contract W- 
7405-ENG-26. 6p. NTIS, PC A02/MF AOl. Order Number 
DE82006820. 

From 20. IEEE conference on decision and control; San 
Diego, CA, USA (16 Dec 1981). 

Load management, which involves tailoring electric energy 
use to match electric energy supply, has been frequently suggested 
as an alternative for increasing the efficiency of the electric energy 
system. However, traditional utility analysis tools are frequently in- 
adequate for assessing the costs and benefits of alternative load 
management options. One such problem is the consideration of 
active utility load control in the unit commitment/economic dis- 
patch problem. A model has been developed to determine how a 
power system with an active load control system should be operat- 
ed to make the best use of its available resources. The model uses a 
dynamic programming successive approximation technique called 
gradient dynamic programming developed during the project to 
solve this control problem for realistically sized systems. The devel- 
opment of the model and its computer implementation are present- 
ed. The use of the model is demonstrated on several case studies of 
current interest. The case study results indicate that the production 
cost savings that can be achieved through the use of direct load 
control are highly dependent on utility characteristics, load charac- 
teristics, storage capacity, and penetration. 


50136 (CONF-820444—1) Force-commutated power con- 
version in HVDC transmission systems. Jewell, W.T. (Oak 
Ridge National Lab., TN (USA)). 1982. Contract W-7405- 
ENG-26. 5p. NTIS (US Sales Only). Order Number 
DE82013543. 

From IEEE Region III Southeast conference; Sandestin, 
FL, USA (4 Apr 1982). 
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Portions of document are illegible. 

Observations on the value of force commutated ac/dc power 
conversion to high voltage direct current transmission are present- 
ed. Information from various sources is brought together to give a 
preliminary overview of the concept. The observations presented 
form a basis for further research. 


50137 (DOE/EIS—0079-Final) 300-kV international sub- 
marine transmission line: Erie, Pennsylvania to Nanticoke, 
Ontario, Canada. General Public Utilities Corporation. 
(USDOE Assistant Secretary for Environmental Protection, 
Safety and Emergency Preparedness, Washington, DC. 
Office of Emergency Operations). May 1982. 169p. NTIS, 
PC A08/MF AO1. Order Number DE82015478. 

Portions of document are illegible. 

This final environmental impact statement (FEIS) was pre- 
pared by the Office of Energy Emergency Operations. The pro- 
posed action by the Department of Energy is the granting of a 
Presidential Permit for the construction, connection, operation, and 
maintenance of 69.6 kilometers (44 miles) of a +250 to +325 and - 
250 to -325 kilovolt (250 to 325 kV) transmission facility from the 
Erie West Substation to the international border. The proposed 
project will connect the General Public Utilities Corporation 
System with the Ontario Hydro System for the purpose of econom- 
ic exchanges of power and increased reliability. Environmental im- 
pacts expected from construction and operation of the proposed 
Lake Erie Interconnection appear to be mainly transitory effects on 
aquatic life due to construction. 


50138 (DOE/ET/29236—2) EHV and UHV transmission 
lines; electrical, structural, and environmental design concepts 
and evaluations. (Main (Charles T.), Inc., Charlotte, NC 
(USA)). Mar 1982. Contract AC01-77ET29236. 250p. NTIS 
(US Sales Only). Order Number DE82015505. 

Portions of document are illegible. 

The results are presented of a program whose purpose was 
to investigate new concepts of power transmission structures, con- 
sidering all electrical and mechanical parameters, in order to mini- 
mize their effect on the environment. Information is included on: 
new structural concepts for power transmission towers; tower size 
reduction through the use of new materials in insulated structural 
members; conductors for multiphase AC and HVDC transmission; 
minimization of the visual impact of power towers while assuring 
minimum flashover risks and noise effects with smaller towers; life- 
cycle costing and economic comparisons of various tower designs; 
and methods for upgrading existing AC lines to higher voltage or 
for providing for upgrading in the design of new transmission lines. 
(LCL) 


50139 (DOE/ET/29239—1-Vol.1) Basic study of the 
aging process in solid dielectric cables. Part 1. (Battelle Co- 


lumbus Labs., OH (USA)). Feb 1982. Contract ACO1- 
77ET29239. 132p. NTIS, PC AO7/MF AO1. Order Number 
DE82012068. 

The Department of Energy has initiated a 4-year study con- 
cerned with the aging of extruded power transmission cables. The 
program has two principal objectives: develop a basic understand- 
ing of the physical mechanisms of dielectric aging and failures, and 
develop a nondestructive, accelerated test for predicting the service 
life of these cables. The program is devoted exclusively to the most 
widely used solid dielectrics, i.e., low density polyethylene, cross- 
linked polyethylene, and ethylene propylene rubber. For purposes 
of this program, it is assumed that the cable will be isolated from 
the external environment during service. The first two of four se- 
quential tasks in the program have been completed. Task 1 was a 
comprehensive state-of-the-art review. One result of this review has 
been the completion of a large bibliography consisting of approxi- 
mately 800 references on a variety of subjects; including dielectric 
breakdown phenomena; treeing (electrical and electrochemical); ac- 
celerated testing through application of higher-than-normal values 
of stresses such as frequency, voltage gradient, mechanical load, 
and temperature; multiple stress interaction; scaling; polyolefin mor- 
phology and degradation mechanisms; and statistical methods for 
experimental design and treatment of data. Task 2 involved the de- 
velopment of models of aging processes in solid dielectrics exposed 
to electrical, thermal, mechanical, and other stresses. Inputs to 
these models were obtained from selected literature sources. Three 


20 ELECTRIC POWER ENGINEERING 
2003 Power Transmission And Distribution 


models, i.e., a crystallization kinetics model, heterogeneous kinetic 
model, and a homogeneous kinetic model are discussed. These 
models form the basis of the Task 3 experimental plan, which will 
have as its goal the verification and modification of these models. 


50140 (DOE/ET/29239—2) Basic study of the aging 
process in solid-dielectric cables (second annual report). (Bat- 
telle Columbus Labs., OH (USA)). Feb 1982. Contract 
AC01-77ET29239. 141p. NTIS, PC A0O7/MF AOl. Order 
Number DE82008257. 

Portions of document are illegible. 

This research program has the two basic objectives of devel- 
oping an understanding of the basic mechanisms of dielectric aging 
and of developing an accelerated laboratory test for predicting the 
service life of underground power transmission cable insulated with 
solid polyolefin dielectrics. For purposes of this program the polyo- 
lefins of interest are limited to conventional low-density polyethy]- 
ene (LDPE), peroxide-cross-linked, low-density polyethylene 
(XLPE), and ethylene-propylene rubber (EPR). The program was 
divided into four sequential tasks: state-of-the-art review of the 
physics and chemistry of dielectric aging, accelerated life testing, 
and selected closely related subjects; development of molecular- 
level models of the dielectric aging process; verification of the 
aging model through laboratory experimentation with model cables 
and studies of dielectric material behavior; and development of an 
accelerated test method and verification of test with full-sized 
power cable. The general goals and scope of Tasks 1 and 2, which 
have been completed are reviewed. The initial planning and imple- 
mentation of Task 3 are described, with detailed discussion of the 
following activities: detailed planning and initiation of experiments 
with model cables and slab materials; selection of materials and de- 
signs for model cables; manufacture of model cables; evaluation of 
dielectric materials used for model cable manufacture; establishment 
of baseline characteristics of model cables; identification of critical 
equipment and instrument needs; and initial experimental results. 
(LCL) 


50141 (EPRI-EL—2196) Development of low-loss 765-kV 
pipe-type cable. Final report. Allam, E.M. (Phelps Dodge 
Cable and Wire Co., Yonkers, NY (USA)). Jan 1982. Con- 
tract AC01-76ET29160. 140p. NTIS, PC A0O7/MF AOl1. 
Order Number DE82008310. 

Portions of document are illegible. 

The successful laboratory development of a 765-kV low-loss 
high-pressure pipe-type transmission cable and splice, employing an 
oil-impregnated laminate insulation is described. The laminate is 
PPP (a polypropylene film sandwiched between two layers of cel- 
lulose paper) and the impregnating fluid is hydrogenated polybu- 
tene oil. Test results on this cable demonstrated excellent ac and 
transient electric strength, low dielectric loss and acceptable bend- 
ing performance. This system appears economically attractive com- 
pared to cellulose paper cables at 765 kV. 


50142 (EPRI-EL—2197) Laterally loaded drilled pier re- 
search, Volume 2: research documentation. Final report. Da- 
vidson, H.L. (GAI Consultants, Inc., Monroeville, PA 
(USA)). Jan 1982. 319p. NTIS, PC Al4/MF AOl. Order 
Number DE82902082. 

Portions of document are illegible. 

The results from EPRI Project RP 1280-1 and Sandia Con- 
tract 20-4441, which pertain to the development of an improved 
design/analysis method for laterally loaded drilled piers. Lateral 
load tests were conducted on 14 instrumented, prototype drilled 
piers and these tests are discussed in this report. Existing method- 
ologies for design and analysis of laterally loaded drilled piers were 
reviewed and critiqued, and improved theoretical models for ulti- 
mate lateral capacity and nonlinear load-deflection response were 
developed. These theoretical models were incorporated into a non- 
linear load-deflection and ultimate capacity model which was sub- 
sequently modified to obtain a semi-empirical model which pro- 
vides a best-fit to the test results from the 14 prototype drilled pier 
tests. A computer program (PADLL) based on this semi-empirical 
model is described which has both geotechnical design and analysis 
capabilities for laterally loaded drilled piers embedded in multi-lay- 
ered soil profiles. This computer program was used to successfully 
predict the behavior of other piers tested outside of this project. 
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Volume 1 of this report is essentially a user's manual for PADLL 
and presents the design methodology developed in this project, 
while this Volume 2 documents the research that led to this design 
methodology. Detailed test data are contained in a supplemental 
volume available through EPRI. 


50143 (EPRI-EL—2233) High-ampacity terminations. 
Final report. Selsing, J. (G and W Electric Specialty Co., 
Blue Island, IL (USA)). Jan 1982. 188p. NTIS, PC A09/MF 
AO1l. Order Number DE82901867. ; 

Portions of document are illegible. 

The project objective of testing a variety of cooling methods 
for high ampacity terminations was completed and the results ana- 
lyzed. The investigated cooling methods demonstrated a perform- 
ance equal to or better than expected, except for the heat pipe cool- 
ing method. The inferior results with this method are caused by the 
high thermal resistance of oil films at the input end of the heat pipe. 
The performance of the other available cooling methods may be 
tailored to fit all expected ampacity needs of future force-cooled 
cable systems. Another important project objective was the com- 
puter analysis of the heat transfer process in typical cable termina- 
tion designs. This was pursued with two computer methods of dif- 
ferent complexity. The two procedures were improved and verified 
during the project. The final versions of the computer models are 
included in the report, as well as the final tables of thermal resistiv- 
ity values necessary for the development of the computer models. 
The simpler network model is sufficiently accurate for determina- 
tion of ampacity in ordinary self-cooled cable terminations. Howev- 
er, the more complicated matrix model method is needed to deter- 
mine ampacity for the force-cooled terminations. The accuracy of 
both methods is dependent upon the size and the amount of detail 
incorporated in the computer models. Both methods were subse- 
quently utilized to obtain synthetic computations of the thermal 
performance for a broad range of high voltage cable terminations. 
The results appear as ampacity tables for self-cooled and force- 
cooled pipe cable installations. 


50144 (EPRI-EL—2348-Vol.5) Phase II: frequency 
domain analysis of low-frequency oscillations in large electric 
power systems. Volume 5. Studies of a large system. Final 
report. Byerly, R.T.; Sherman, D.E.; Bennon, R.J. (Wes- 
tinghouse Electric Corp., Pittsburgh, PA (USA). Advanced 
Systems Technology Div.). Apr 1982. 109p. NTIS (US 
Sales Only). Order Number DE82904052. 

Portions of document are illegible. 

This report describes eigenvalue calculations for a large elec- 
tric power system using the computer program AESOPS. This 
work was undertaken to provide program testing and acquire expe- 
rience in program application to large systems. Data is supplied by 
the Electric Power Research Institute. Study results include de- 
scriptions of six modes of oscillation which involve numerous gen- 
erators. Considerable emphasis is given to study procedures, includ- 
ing methods of deriving equivalent system models of reduced di- 
mensions. The effects of power system stabilizers on damping is 
calculated for each of the six modes studied in detail. 


50145 (ORAU/TEA—82-4(M)) Cost of electric-power in- 
terruptions to residences in the Tennessee Valley. Gilmer, 
R.W.; Mack, R.S. (Oak Ridge Associated Universities, Inc., 
TN (USA)). Mar 1982. Contract AC05-760R00033. 11 1p. 
NTIS, PC A06/MF AO1. Order Number DE82014912. 

Portions of document are illegible. 

This report assesses the cost of electric power outages to 
residential customers of the Tennessee Valiey Authority (TVA). 
The assessment focuses primarily on costs associated with rationing 
electric power by means of rotating blackouts of 1 to 3 h, exercised 
several times per year and perhaps as often as once each month. 
The cost of these blackouts is assessed in terms of several measures 
of lost consumer's surplus and lost production within the home. Es- 
timates are developed by season for the typical home, for homes in 
different parts of the Tennessee Valley, and for homes with differ- 
ent mixes of appliances. Estimates for a typical home in the TVA 
region vary from 20 cents to 50 cents per kilowatthour depending 
upon the season and the method of measurement used. These valu- 
ations for the TVA region are compared to cost estimates for the 
US as a whole. The implications of outages lasting longer than 3 h 
are considered, and costs sustained in such outages are outlined. 
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50146 (ORNL/TM—8095) Thermal stress analysis of an 
aluminum-mylar transformer coil. Dewey, B.R. (Oak Ridge 
National Lab., TN (USA)). Feb 1982. Contract W-7405- 
ENG-26. 20p. NTIS, PC A0O2/MF A0Ol. Order Number 
DE82007728. 

Linear finite-element modeling techniques were used to 
study temperature and stress distribution in a Mylar-aluminum 
transformer coil. First, approaches to dividing the structure into 
discrete elements were investigated. A simplified model was ade- 
quate for predicting maximum stresses and displacements. Stress 
distributions produced with stainless steel and with fiberglass outer 
coverings were compared. The fiberglass-covered coil showed a 
peak interlayer pressure of about 4.3 MPa (600 psi) and a maximum | 
hoop stress of about -20 MPa (3000 psi). Corresponding stresses in 
the stainless-steel-covered coil were about one-third higher. In both 
cases the maximum interlayer pressure is at the center plane of the 
coil about halfway between the inner and outer surfaces. Simplify- 
ing these assumptions should provide results adequate for identify- 
ing problem areas within the coil. 


50147 (SIS—1981-6) Biological effects of electrical and 
magnetic fields from power transmission lines - with an evalu- 
ation of possible hazards. A literature study. Waskaas, m. 
(Statens Inst. for Straalehygiene, Oslo (Norway)). 1981. 
225p. (In Norwegian). NTIS (US Sales Only), PC A10/MF 
A01. Order Number DE82750402. 

The literature reviewed in this study shows that little is as 
yet known of the effects of extremely low frequency electromag- 
netic fields on biological organisms. So far, however, it has not 
been possible to demonstrate any deleterious effects from the elec- 
trical and magnetic fields which humans can experience under 400 
kV power transmission lines (<9 kV/m and <0.05 mT, respective- 
ly), or those to which workers are exposed in 400 kV switchyards 
(<25 kV/m and <0.1 mT, respectively). Recent research indicates 
that electrical discharges ( or shocks”) can give biological effects, 
but it is as yet to early to state that these discharges can be hazard- 
ous for health. Extensive research is in progress in these fields and 
its results should be followed closely. 


50148 (SIS—1981:8) Biological effects of electric and 
magnetic fields, summary of a literature study. Waskaas, M. 
(Statens Inst. for Straalehygiene, Oslo (Norway)). 1981. 44p. 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE82750403. 

A summary is presented of a literature study which shows 
that little is as yet known of the effects of extremely low frequency 
electromagnetic fields on biological organisms. So far, however, it 
has not been possible to demonstrate any deleterious effects from 
the electrical and magnetic fields which humans can experience 
under 400 kV power transmission lines (<9 kV/m and <0.05 mT, 
respectively), or those to which workers are exposed in 400 kV 
switchyards (<25 kV/m and <0.1 mT, respectively). Recent re- 
search indicates that electrical discharges (or shocks’) can give 
biological effects, but it is as yet to early to state that these dis- 
charges can be hazardous for health. Extensive research is in prog- 
ress in these fields and its results should be followed closely. 
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50149 (ALO—1004) Simplification of NPRDS reporting. 
Final report. LeJune, L.A.; Wallace, C.M. (Sandia National 
Labs., Albuquerque, NM (USA); Southwest Research Inst., 
San Antonio, TX (USA). Quality Assurance Systems and 
Engineering Div.). Feb 1982. Contract AC04-76DP00789. 
50p. (SWRI—17-6667-001). NTIS, PC A03/MF AO1. Order 
Number DE82011725. 

A significant amount of time is spent in documenting and re- 
porting on the operation of a nuclear power plant. This study has 
accumulated information and provides recommendations on how to 
simplify reporting and eliminate redundant reporting to the Nuclear 
Plant Reliability Data System without degradation of the output. It 
also provides information on forthcoming processing and procedur- 
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al changes that will minimize the lapse time encountered during 
data editing and correcting. 


50150 (DOE/ER/70042—1) Reactor-sharing program for 
community colleges. Final report. Babb, A.L. (Washington 
Univ., Seattle (USA)). Apr 1982. Contract AT06- 
76ER70042. 15p. NTIS, PC A02/MF A0Ol1l. Order Number 
DE82012838. 

From the inception of funding by ERDA on August 15, 
1975 through June 30, 1978 the University of Washington provided 
instructors for Nuclear Technology 201, 202, 203 and the facilities 
for 202 and 203 for the students on campus. In FY 79 no funds 
were available for continuing the program, but with the help of 
local industry the 1978-1979 academic year was completed. During 
this period efforts were intensified to train community college per- 
sonnel and to have them purchase the necessary nuclear instru- 
ments for 202. No funding was provided in 1979-1980 and the 
course was given jointly by Shoreline Community College and the 
Department of Nuclear Engineering. DOE provided funding for 
the 1980-1981 academic year and the instructional program was 
consolidated with the CC. They were also able to purchase one line 
of nuclear instruments so that a class of eight (8) students could be 
accommodated. With the termination of DOE funding on August 
31, 1981 it appeared that goals and obligations had been met and 
concluded that the program had been a success. However, in 1981- 
1982 the State fell into a severe recession, resulting in large budget 
cuts in higher education and Shoreline terminated their program at 
the end of the Autumn quarter 1981. 


50151 (FEI—1086) Fast reactor mathematical models. Pt 
1, Neutron-physical performances. Zinin, A.I.; Kolesov, 
V.E.; Voropaev, A.I.; Kagramanyan, V.S.; Proshkin, A.A. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1980. 
23p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE82701101. 

The mathematical model of fast power reactor core as a base 
of a packet of applied programs elaborated for the solution of prob- 
lems of automation of serial design calculations carried out at the 
NPP designing stage and optimization of some reactor components 
of plant and the whole power plant is considered. Physical princi- 
ples constituting a base for complex calculation of the fast reactor 
core are formulated. The algorithm of calculation of basic neutron 
physical performances of the reactor operating in a stationary mode 
of cyclic fueld over loadings is suggested. The formulas for calcu- 
lating fuel component of given specific costs, doubling time and 
fuel reproduction coefficient are presented. The conclusion is 
drawn that the described algorithm gives a possibility to determine 
all the physical values being necessary for subsequent thermohy- 
draulic and strength calculation (energy release depending on time 
in packets with various burnup depth neutron flux with more than 
100 keV energy determining radiation swelling of construction ma- 
terials), as well as values which can serve as a total function or 
boundary conditions for an external optimization problem (isotope 
mass balance, burnup depth, doubling time, fuel cost component). 


50152 (NUREG/CR—2255) Expert estimation of human 
error probabilities in nuclear power plant operations: a review 
of probability assessment and scaling. Stillwell, W.G-,; 
Seaver, D.A.; Schwartz, J.P. (Sandia National Labs., Albu- 
querque, NM (USA); Decision Science Consortium, Inc., 
Falls Church, VA (USA)). May 1982. Contract AC04- 
76DP00789. 61p. (SAND—81-7140). NTIS, PC A04/MF 
AO01 - GPO. 

This report reviews probability assessment and psychological 
scaling techniques that could be used to estimate human error prob- 
abilities (HEPs) in nuclear power plant operations. The techniques 
rely on expert opinion and can be used to estimate HEPs where 
data do not exist or are inadequate. These techniques have been 
used in various other contexts and have been shown to produce 
reasonably accurate probabilities. Some problems do exist, and limi- 
tations are discussed. Additional topics covered include methods 
for combining estimates from multiple experts, the effects of train- 
ing on probability estimates, and some ideas on structuring the rela- 
tionship between performance shaping factors and HEPs. Prelimi- 
nary recommendations are provided along with cautions regarding 


the costs of implementing the recommendations. Additional re- 
search is required before definitive recommendations can be made. 


50153 (NUREG/CR—2465) Error and uncertainty analy- 
sis of classical and Bayesian failure rate estimates from a 
Poisson distribution. Martz, H.F. (Los Alamos National 
Lab., NM (USA)). Jan 1982. Contract W-7405-ENG-36. 
20p. (LA—9132-MS). NTIS, PC A02/MF AOl. Order 
Number DE82010819. 

Portions of document are illegible. 

An error analysis is presented for the errors and uncertain- 
ties that could possibly accompany component failure rate estimates 
based on a Poisson sampling model within either a classical or a 
Bayesian estimation framework. Twenty-eight errors are identified 
based on the use of both objective reliability test data as well as 
expert opinion in determining the required prior distribution for the 
failure rate in a Bayesian analysis. The error analysis includes a 
name, description, possible causes, and likely effects of each error. 
These twenty-eight errors are further classified into three broad 
categories: Modeling Errors, Data Uncertainties, and Human Fac- 
tors. Examples from the nuclear reactor industry are used to illus- 
trate each individual error. 
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50154 (GEAP—25506) Once-through thorium fuel cycle 
evaluation for TVA’s Browns Ferry-3 Boiling Water Reactor. 
Hopkins, G.C. (comp.). (General Electric Co., San Jose, 
CA (USA). Nuclear Fuel and Services Div.). May 1982. 
Contract ET-79-A-02-5117. 60p. NTIS, PC A04/MF AO1. 
Order Number DE82019886. 

This report documents benchmark evaluations to test thor- 
ium lattice predictive methods and neutron cross sections against 
available data and summarizes specific evaluations of the once- 
through thorium cycle when applied to the Browns Ferry-3 BWR. 
It was concluded that appreciable uncertainties in thorium cycle 
nuclear data cloud the ability to reliably predict the fuel cycle per- 
formance and that power reactor irradiations of ThOz rods in 
BWRs are desirable to resolve uncertainties. Benchmark evaluations 
indicated that the ENDF/B-IV data used in the evaluations should 
cause an underprediction of U-233/ThO: fuel reactivity, and, there- 
fore, the results of the preliminary evaluations completed under the 
program should be conservative. 


50155 (NUREG/CR—2667) Audit program for physical 
security systems at nuclear power plants. Minichino, C. 
(Lawrence Livermore National Lab., CA (USA)). 31 Mar 
1982. Contract W-7405-ENG-48. 21lp. (UCID—19132). 
NTIS, PC A10/MF A0O1. Order Number DE82012401. 

Portions of document are illegible. 

Licensees of nuclear power plants conduct audits of their 
physical security systems to meet the requirements of 10 CFR 73, 
Physical Protection of Plants and Materials. Section 73.55, Require- 
ments for physical Protection of Licensed Activities in Nuclear 
Power Reactors Against Radiological Sabotage, requires that the 
security programs be reviewed at least every 12 months, that the 
audit be conducted by individuals independent of both security 
management and security supervision, and that the audit program 
review all aspects of the physical security system: hardware, per- 
sonnel, and operational and maintenance procedures. This report 
contains information for the Nuclear Regulatory Commission 
(NRC) and for the licensees of nuclear power reactors who carry 
out these comprehensive audits. Guidance on the overall manage- 
ment of the audit function includes organizational structure and 
issues concerning the auditors who perform the review: qualifica- 
tions, independence, due professional care, and standards. Guidance 
in the audit program includes purpose and scope of the audit, plan- 
ning, techniques, post-audit procedures, reporting, and follow-up. 
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50156 (NUREG/CR—2749-Vol.6) Socio-economic im- 
pacts of nuclear generating stations: Nine Mile Point and 
Fitzpatrick case study. Branch, K.; Cochran, R.; Meale, R. 
(Mountain West Research, Inc., Tempe, AZ (USA); Social 
Impact Research, Inc., Seattle, WA (USA)). Jul 1982. 290p. 
GPO $8.00. 

Portions of document are illegible. 

This report documents a case study of the socio-economic 
impacts of the construction and operation of the Nine Mile Point 
and Fitzpatrick nuclear power stations. It is part of a major post- 
licensing study of the socio-economic impacts at twelve nuclear 
power stations. The case study covers the period beginning with 
the announcement of plans to construct the reactor and ending in 
the period 1980 to 1981. The case study deals with changes in the 
economy, population, settlement patterns and housing, local gov- 
ernment and public services, social structure, and public response in 
the study area during the construction/operation of the reactor. A 
regional modeling approach is used to trace the impact of the con- 
struction/operation on the local economy, labor market, and hous- 
ing market. Emphasis in the study is on the attribution of socio-eco- 
nomic impacts to the reactor or other causal factors. As part of the 
study of local public response to the construction/operation of the 
reactor, the effects of the Three Mile Island accident are examined. 


50157 (NUREG/CR—2749-Vol.7) Socio-economic im- 
pacts of nuclear generating stations: Oconee case study . 
Flynn, J. (Mountain’ West Research, Inc., Tempe, AZ 
(USA); Social Impact Research, Inc., Seattle, WA (USA). 
Jul 1982. 190p. GPO $7.00. 

Portions of document are illegible. 

This report documents a case study of the socio-economic 
impacts of the construction and operation of the Oconee nuclear 
power stations. It is part of a major post-licensing study of the 
socio-economic impacts at twelve nuclear power stations. The case 
study covers the period beginning with the announcement of plans 
to construct the reactor and ending in the period 1980 to 1981. The 
case study deals with changes in the economy, population, settle- 
ment patterns and housing, local government and public services, 
social structure, and public response in the study area during the 
construction/operation of the reactor. A regional modeling ap- 
proach is used to trace the impact of the construction/operation on 
the local economy, labor market, and housing market. Emphasis in 
the study is on the attribution of socio-economic impacts to the re- 
actor or other causal factors. As part of the study of local public 
response to the construction/operation of the reactor, the effects of 
the Three Mile Island accident are examined. 


50158 (NUREG/CR—2749-Vol.8) Socio-economic im- 
pacts of nuclear generating stations: Peach Bottom case 
study. Pijawka, K.D. (Mountain West Research, Inc., 
Tempe, AZ (USA); Social Impact Research, Inc., Seattle, 
WA (USA)). Jul 1982. 213p. GPO $7.00. 

Portions of document are illegible. 

This report documents a case study of the socio-economic 
impacts of the construction and operation of the Peach Bottom nu- 
clear power station. It is part of a major post-licensing study of the 
socio-economic impacts at twelve nuclear power stations. The case 
study covers the period beginning with the announcement of plans 
to construct the reactor and ending in the period 1980 to 1981. The 
case study deals with changes in the economy, population, settle- 
ment patterns and housing, local government and public services, 
social structure, and public response in the study area during the 
construction/operation of the reactor. A regional modeling ap- 
proach is used to trace the impact of the construction/operation on 
the local economy, labor market, and housing market. Emphasis in 
the study is on the attribution of socio-economic impacts to the re- 
actor or other causal factors. As part of the study of local public 
response to the construction/operation of the reactor, the effects of 
the Three Mile Island accident are examined. 


50159 (PNL-SA—9016) Primary-piping-system inservice- 
inspection reliability. Becker, F.L. (Pacific Northwest Lab., 
Richland, WA (USA)). 1981. Contract AC06-76RL01830. 
Tp. (CONF-810513—3). NTIS, US Sales Only, PC A02/MF 
A0Ol1. Order Number DE82006093. 

From 4. international conference on nondestructive evalua- 
tion in the industry; Lindau, F.R. Germany (May 1981). 
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An on-going program, under the sponsorship of the US Nu- 
clear Regulatory Commission (NRC), is directed toward measuring 
the effectiveness and reliability of inservice inspection (ISI) of 
Light Water Reactor primary piping systems and developing, 
where appropriate, more effective requirements. A round robin in- 
spection using pipe samples with defects typical of inservice fatigue 
and intergranular stress corrosion cracks (IGSCC) is described. 
Current requirements of ASME Section XI (1977 Revision) are not 
adequate to assure effective and reliable ISI of primary piping 
system welds. Recommendations for improvements are presented. 


50160 (PNL-SA—10168) Cracked-fuel mechanics. Willi- 
ford, R.E.; Lanning, D.D. (Pacific Northwest Lab., Rich- 
land, WA (USA)). 1982. Contract AC06-76RL01830. 33p. 
(CONF-820360—1): NTIS, PC A03/MF .AOl. Order 
Number DE82012856. 

From IAEA specialists meeting on water reactor fuel ele- 
ment performance computer modelling; Preston, UK (14 Mar 
1982). 

; Portions of document are illegible. 

This paper presents a modelling concept and a set of measur- 
able parameters that have been shown to improve the prediction of 
the mechanical behavior of cracked fuel/cladding systems without 
added computational expense. The transition from classical annular 
gap/cylindrical pellet models to modified bulk properties and fur- 
ther to local behavior for cracked fuel systems is discussed. The re- 
sults of laboratory experiments to verify these modelling parameters 
are shown. Data are also presented from laboratory experiments on 
unirradiated and irradiated rods which show that fuel rod mechani- 
cal response depends on fuel fragment size. The impact of these 
data on cracked fuel behavior and failure modelling is also dis- 
cussed. 


50161 (UCID—19139) Technical evaluation report on the 
proposed design modifications and technical specification 
changes on grid voltage degradation for the Millstone Nuclear 
Power Station, Unit 1. Selan, J.C. (Lawrence Livermore 
National Lab., CA (USA)). 13 May 1982. Contract W-7405- 
ENG-48. 12p. NTIS, PC A02/MF A0Ol. Order Number 
DE82014881. 

Portions of document are illegible. 

This report documents the technical evaluation of the pro- 
posed design modifications and Technical Specification change for 
protection of Class 1E equipment from grid voltage degradation for 
the Millstone Nuclear Power Station, Unit 1. The review criteria 
are based on several IEEE standards and the Code of Federal Reg- 
ulations. The evaluation finds that the licensee has not provided 
sufficient information on the undervoltage protection system to 
allow a complete evaluation into the adequacy of protecting the 
Class 1E equipment from sustained voltage degradation. 


50162 Drift-flux model of two-phase flow for RETRAN. 
Hughes, E.D.; Paulsen, M.P.; Agee, L.J. (Energy Inc, Idaho 
Falls, Idaho, USA). Nuclear Technology; 54: No. 3, 410- 
421(Sep 1981). 

A drift-flux model of two-phase flow has been incorporated 
into the RETRAN computer program. The drift-flux equations 
allow more accurate prediction of the void fraction than the homo- 
geneous mixture model equations that form the basic RETRAN 
two-phase flow model. In addition, the drift-flux model is more 
physically based than empirical correlations of void fraction. Com- 
parisons of model predictions with experimental data show good 
agreement for both subcooled and saturated boiling of water. The 
drift-flux model as developed and incorporated into RETRAN is 
given in this paper. 27 refs. 


50163 Mathematical model of corrosion product transport 
in the boiling water reactor primary system. Lin, C.C.; Pao, 
C.R.; Wiley, J.S.; DeHollander, W.R. (GE, San Jose, Calif, 
USA). Nuclear Technology; 54: No. 3, 253-265(Sep 1981). 

A mathematical model of corrosion product transport in the 
boiling water reactor (BWR) primary system has been developed. 
The model, which can be characterized as a semi-empirical pheno- 
menological model, is capable of reproducing the observed data ob- 
tained in many BWRs with a variety of operational histories and a 
wide range of radiation levels. 20 refs. 





6265 / ERA VOL. 7, NO. 19 


21 NUCLEAR POWER PLANTS 


2102 Power Reactors, Non-breeding, Light-water Moderated, Non-boiling Water Cooled 


2102 Power Reactors, Non-breeding, Light-water 
Moderated, Non-boiling Water Cooled 


REFER ALSO TO CITATION(S) 49374, 50155, 50159, 50160, 50162, 50229, 
50275, 50276, 50277, 50332, 50335, 50343, 50344, 50346, 50348, 50390, 50392, 
50394, 50396, 50399, 50409, 50410, 50411, 50412, 50413, 50414, 50415, 50418, 
50419, 50420, 50421, 50422; 50423, 50424, 50425, 50426, 50429, 50434, 50438, 
50439, 50440, 50441, 50442, 50443, 50444, 50445, 50446, 50447, 50449, 50451, 
50452, 50453, 50455, 50456, 50458, 50459, 50460, 50461, 50462, 50467, 50470, 
50474, 50476, 50479, 50484, 50485, 50488, 50490, 50491, 50494, 50495, 50496, 
50497, 50500, 50504, 50506 


50164 (BNL—30565) Ambient temperature stress-corro- 
sion cracking of sensitized stainless steels. Sieradzki, K.; 
Isaacs, H.S.; Newman, R.C. (Brookhaven National Lab., 
Upton, NY (USA)). 1982. Contract AC02-76CH00016. 13p. 
(CONF-820314—1). NTIS, PC A0O2/MF AOl. Order 
Number DE82006846. 

From National Association of Corrosion Engineers confer- 
ence; Houston, TX, USA (22 Mar 1982). 

Stress-corrosion cracking of sensitized Type 304 steel in low 
temperature borated water has been observed. The probable role of 
low levels of chloride ions or sulfur-containing ions is described, in- 
cluding the relationship of the phenomenon to polythionic acid 
cracking. The mechanism of the sulfur-induced cracking and its 
usefulness as a test for sensitization are outlined. 


50165 (CONF-820321—3) Surveillance dosimetry: 
achievements and disappointments. Wagschal, J.J.; Maerker, 
R.E.; Broadhead, B.L. (Oak Ridge National Lab., TN 
(USA); Hebrew Univ., Jerusalem (Israel). Racah Inst. of 
Physics). 1982. Contract W-7405-ENG-26. 14p. NTIS, PC 
A02/MF AO1. Order Number DE82009649. 

From 4. ASTM-EURATOM symposium on reactor dosi- 
metry; Gaithersburg, MD, USA (22 Mar 1982). 

Portions of document are illegible. 

A methodology has been developed for reducing the uncer- 
tainties in estimates of neutron fluence spectra within the pressure 
vessel of a PWR from dosimetry measurements performed at a sur- 
veillance location. This new procedure, named the LEPRICON 
methodology, has three desirable features not presently available in 
other spectral unfolding codes: (1) the derivation of flux covar- 
iances at each of the two locations; (2) the correlations of these two 
matrices to one another (i.e., the translation problem); and (3) the 
development of a flexible data base which can be expanded as more 
dosimetry measurements become available and are analyzed. The 
technique is applied to the PCA, where reductions in the uncertain- 
ties of the estimated fluxes in the pressure vessel of the order of a 
factor of two are demonstrated. 


50166 (DOE/ET/34013—3) Evaluation and demonstra- 
tion of methods for improved nuclear fuel utilization. Fabrica- 
tion and characterization of advanced design fuel rods for the 
Arkansas Nuclear One Unit 2 (ANO-2) reactor. Decher, U. 
(Arkansas Power and Light Co., Little Rock (USA); C-E 
Power Systems, Windsor, CT (USA)). Sep 1981. Contract 
AC02-79ET34013. 73p. (CEND—393). NTIS (US Sales 
Only), PC A04/MF A0O1. Order Number DE82013686. 

Portions of document are illegible. 

The objective of this Department of Energy sponsored pro- 
gram is to demonstrate increased burnup in the Arkansas Nuclear 
One Unit 2 (ANO-2) reactor located near Russellville, Arkansas. 
This reactor is a 2815 MWt pressurized water reactor (PWR) 
owned and operated by Arkansas Power and Light. It is the first 
Combustion Engineering reactor to utilize the 16 x 16 fuel design. 
The program includes a demonstration of advanced fuel designs to 
a batch average discharge exposure of 53 GWD/T and of the cur- 
rent fuel design to a batch average discharge exposure of 43 
GWD/T. Analyses are included to assure that the high burnup ob- 
jective can be realized with both conventional and low leakage fuel 
management schemes. This report describes the design, fabrication, 
characterization and incorporation into two ANO-2 Batch D fuel 
assemblies, of fuel rods which employ three advanced fuel con- 
cepts. These concepts include grahitel-coated Zircaloy cladding, 
annular fuel pellets and large-grained fuel pellets. It is expected that 
these design modifications will eventually allow batch average fuel 
burnups in excess of 53 GWD/T. 


50167 (DOE/ET/34014—T1) Extended Fuel-Burnup 
Demonstration Program. Semi-annual technical progress 
report, July 1981-December 1981. Moss, H.D. (comp.). (Vir- 
= Electric and Power Co., Richmond (USA); Westing- 

ouse Electric Corp., Pittsburgh, PA (USA). Nuclear 
Energy Systems Div.). Mar 1982. Contract AC02- 
79ET34014. 71p. NTIS, PC A04/MF AO1. Order Number 
DE82018735. 

Portions of document are illegible. 

The feasibility of increasing the region average discharge 
burnup of pressurized water reactor (PWR) fuel assemblies to 
values exceeding 40,000 MWD/MTU is studied. For the 3-loop 15 
x 15 assembly plant, the loading arrangement for the second transi- 
tion cycle has been determined. It uses a feed of 60 fresh assemblies 
at an average enrichment of 3.81%. A low leakage loading pattern 
and wet annular burnable absorbers were utilized. Also, the loading 
arrangement for the third transition cycle has been determined. It 
consists of 56 feed assemblies. The fourth irradiation cycle of the 
Westinghouse 17 x 17 demonstration fuel assembly RD-2, in the 
VEPCO Surry Unit 2 reactor was completed on 7 November 1981. 
The assembly had attained a burnup of 42,511 MWD/MTU by that 
date. A mini-site examination, consisting of both low and high mag- 
nification TV Scans and fuel assembly length measurements, was 
performed the first week of December 1981. Fuel assembly RD-2 
showed no anomalies, no channel closures and no heavy crud or 
corrosion. 


50168 (DOE/ET/34212—34) Development and demon- 
stration of an advanced extended-burnup fuel assembly design 
incorporating urania-gadolinia. First semi-annual progress 
report, March-September, 1981. (Babcock and Wilcox Co., 
Alliance, OH (USA). Contract Research Div.; Duke Power 
Co., Charlotte, NC (USA)). Feb 1982. Contract AC02- 
78ET34212. 69p. (BAW—1681-1). NTIS, PC A04/MF AO1. 
Order Number DE82019127. 

The Babcock and Wilcox Company, Duke Power Company, 
and the U.S. Department of Energy are participating in a program 
to develop and demonstrate an advanced fuel assembly design in- 
corporating UO2-Gd2O; for extended burnup in pressurized water 
reactors. In addition to the UO2-Gd2O;3 burnable poison-fuel mix- 
ture, the advanced design incorporates annular pellets, annealed 
guide tubes, Zircaloy grids, and removable upper end fittings to im- 
prove fuel economy and increase assembly burnup capabilities. This 
report, covering March through September 1981, is the first semi- 
annual progress report for the program. The physics model that 
will be used to design and license the UOQ2-Gd2zOs assemblies has 
been developed and verified against data from the irradiation of 
previous demonstration UO2-Gd2Os assemblies. The assembly radial 
powers predicted using this model agree to within 1% of those ac- 
tually measured in the demonstration assemblies. Further, a process 
to fabricate the UO2-Gd2Os fuel has been developed. 


50169 (EGG-IS—5545) Common cause failure and una- 
vailability analysis of the McGuire Unit 2 Auxiliary Feed- 
water System. Rasmuson, D.M.; Shepherd, J.C.; Fowler, 
R.D.; Summitt, R.L. (EG and G Idaho, Inc., Idaho Falls 
(USA); Duke Power Co., Charlotte, NC (USA)). Nov 1981. 
Contract AC07-761D01570. 72p. NTIS, PC A04/MF AOl. 
Order Number DE82005715. 

This report documents the results of a qualitative common 
cause failure analysis (CCFA) of the Auxiliary Feedwater System 
of the McGuire Nuclear Station Unit 2 owned by Duke Power 
Company. The purpose of the analysis is to demonstrate the utility 
of a CCFA technique developed by EG & G Idaho. The unavaila- 
bility of the AFWS was also calculated. 


50170 (EPRI-NP—2268) Secondary water chemistry at 
Ringhals Unit 2. Putkey, T.A.; Pearl, W.L.; Sawochka, S.G. 
(NWT Corp., San Jose, CA (USA)). Feb 1982. 60p. NTIS, 
PC A04/MF AO1. Order Number DE82902100. 

Plant design characteristics and operating philosophy rela- 
tive to secondary cycle chemistry control at Ringhals Nuclear 
Power Station Unit 2 were reviewed. Ringhals 2 experienced mod- 
erate steam generator corrosion during the early history of plant 
operation. Since the corrosion appeared related to the introduction 
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of contaminants into the secondary cycle from intermittent con- 
denser tube leakage, the condensers have been retubed with titan- 
ium. Steam generator 3 has been subject to more extensive denting 
than numbers | and 2. This steam generator also appears to have 
operated at slightly higher chloride concentrations particularly 
during periods of condenser inleakage. No explanation for the ob- 
served differences could be developed. 


50171 (EPRI-NP—2295) PWR steam generator cost- 
benefit methodology denting. Final report. Rice, T.R.; Pol- 
lenz, L.J. (Applied Decision Analysis, Inc., Menlo Park, CA 
(USA)). Mar 1982. 90p. NTIS, PC AOS/MF AOl. Order 
Number DE82903282. 

This report summarizes ADA work done under EPRI con- 
tract TPS81-777, PWR Steam Generator Cost-Benefit Model De- 
velopment. This project demonstrates how cost-benefit analysis can 
be applied to the various maintenance, repair, and design options 
for improving the reliability and economic life of pressurized water 
reactor (PWR) steam generators. A preliminary model applies this 
methodology to steam generator denting damage. Analysis of a re- 
alistic example using this model confirms that a cost-benefit meth- 
odology is valuable for comparing the effectiveness of alternative 
corrective action options. Future steps include EPRI use of the pre- 
liminary model, model refinement, model expansion and extension 
to other damage mechanisms, and preparation of the model for use 
by utility decision makers. 


50172 (EPRI-NP—2331) Steam generator corrosion stud- 
ies. Final report. Pourbaix, A. (Belgian Center for Corrosion 
Study - CEBELCOR, Brussels). Apr 1982. 38p. NTIS, PC 
A03/MF AO1. Order Number DE82903141. 

A device to simulate the growth of magnetite in crevices of 
PWR steam generators has been built. Tests were performed on the 
effect of dissolved oxygen and sodium chloride on the growth rate. 
It was found that the growth could be slowed to a very low value 
by keeping either chloride or dissolved oxygen at near zero values. 
All tests were performed at atmospheric pressure and therefore at 
temperatures less than 100°C. Hence, there is some uncertainty in 
extrapolating to the 260°C operating temperature of a PWR steam 
generator. 


50173 (EPRI-NP—2339) Application of an eddy current 
technique to steam generator U-bend characterization. Final 
report. Cramer, W.E.; de la Pintiere, L.; Narita, S.; Ber- 
gander, M.J. (Cramer and Lindell Engineers, Inc., Essex, 
CT (USA)). Apr 1982. 126p. NTIS, PC A07/MF AOl1. 
Order Number DE82903576. 

Eddy current nondestructive testing techniques are used 
widely throughout the utility industry for the early detection of 
tube damage in critical power plant components such as steam gen- 
erators. In this project, the application of an eddy current technique 
for the characterization of U-bend transitions in the first row tubing 
in Westinghouse 51 Series Steam Generators has been investigated. 
A method has been developed for detection of the opposite transi- 
tion in the U-bend and for defining its severity. Investigation in- 
cluded two different types of U-bend transitions. Using the devel- 
oped eddy current method for U-bend characterization, on-site in- 
spection was performed on all tubes in the first row in four 51 
Series steam generators in Power Plant Unit No. 2 and in one 51 
Series steam generator in Power Plant Unit No. 1. The advantages 
and limitations of the developed method as well as the recommen- 
dations for further investigations are included. 


50174 (GEND-INF—017(Vol.9)) Field measurements and 
interpretation of TMI-2 instrumentation: HP-R-213. Jones, 
J.E.; Smith, J.T.; Mathis, M.V. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Jan 1982. Contract AC07-76ID01570. 
64p. D. Order Number DE82010678. 

Portions of document are illegible. MN only. 

This report provides the information gathered by TEC on 
the area radiation monitor HP-R-213. This detector was located at 
347 feet elevation inside containment. This instrument consisted of 
a Victoreen Model 857-2 detector assembly connected to a Victor- 
een Model 856-2 panel alarm and approximately 330 feet of inter- 
connecting cable. This instrument was believed to have failed due 
to a constant off-scale low radiation level indication and due to a 


lack of response to the manually activated checksource in the de- 
tector. As a result of this failure, the detector was a candidate for 
early replacement to provide long-term radiation monitoring capa- 
bility inside containment. 


50175 (GEND-INF—017-Vol.12) Recommendations for 
TMI-2 instrumentation surveillance program. Jones, J.E.; 
Mathis, M.V. (Technology for Energy Corp., Knoxville, 
TN (USA)). Apr 1982. Contract AC07-761D01570. 88p. 
NTIS, PC A05/MF AO1. Order, Number DE82012878. 

During and following the TMI-2 accident, a number of in- 
struments failed or were suspected of providing erroneous readings. 
Because of this problem, industry concerns were focused upon the 
behavior of instrumenttation under adverse conditions. To better 
understand failure mechanisms, the Technical Integration Office 
(TIO) proposed that a surveillance program be implemented to 
monitor the status of selected TMI-2 instruments during the decon- 
tamination process. This monitoring could provide insight into in- 
strumentation degradation under adverse conditions or effects of 
hostile environments on cable junction points (terminal blocks). 
This report presents a list of recommended instruments to be in- 
cluded in this surveillance program. In addition, a list of recom- 
mended test equipment is provided for performing measurements 
and a set of general measurement procedures is provided for select- 
ed instrument types. 


50176 (LA-UR—82-342) Prediction of failure modes for 
concrete nuclear-containment buildings. Butler, T.A. (Los 
Alamos National Lab., NM (USA)). 1982. Contract W-7405- 
ENG-36. 25p. (CONF-820705—2). NTIS, PC A02/MF 
A01. Order Number DE82008124. 

From 2. joint ASME/ANS nuclear engineering conference; 
Portland, OR, USA (25 Jul 1982). 

Portions of document are illegible. 

The failure modes and associated failure pressures for two 
common generic types of PWR containments are predicted. One 
building type is a lightly reinforced, posttensioned structure repre- 
sented by the Zion nuclear reactor containment. The other is the 
normally reinforced Indian Point containment. Two-dimensional 
models of the buildings developed using the finite element method 
are used to predict the failure modes and failure pressures. Predict- 
ed failure modes for both containments involve loss of structural in- 
tegrity at the intersection of the cylindrical sidewall with the base 
slab. 


50177 (NUREG/CR—2305-Vol.4) Eddy-current inspec- 
tion for steam generator tubing program. Annual progress 
report for period ending December 31, 1981. Dodd, C.V.; 
Deeds, W.E.; McClung, R.W. (Oak Ridge National Lab., 
TN (USA)). Jul 1982. Contract W-7405-ENG-26. 2lp. 
(ORNL/TM—8352). NTIS, PC A02/MF A0O1 - GPO. 

Eddy-current methods provide the best in-service inspection 
of steam generator tubing, but present techniques can produce am- 
biguity because of the many independent variables that affect the 
signals. The current development program has used mathematical 
models and developed or modified computer programs to design 
optimum probes, instrumentation, and techniques for multifre- 
quency, multiproperty examinations. To facilitate the extensive lab- 
oratory scanning of specimens that are necessary to calibrate the in- 
strumentation for all the possible combinations of positions of flaws, 
tube supports, and probe coils, a computer-controlled automatic po- 
sitioner has been constructed and used. An advanced microcom- 
puter has been designed, constructed, and installed in the instru- 
mentation to control the examination and provide real-time calcula- 
tions of the desired properties for display and recording during the 
scanning of the tube. 


50178 (NUREG/CR—2749-Vol.1) Socio-economic im- 
pacts of nuclear generating stations: Arkansas Nuclear One 
Station case study. Pijawka, K.D. (Mountain West Re- 
search, Inc., Tempe, AZ (USA); Social Impact Research, 
Inc., Seattle, WA (USA)). Jul 1982. 188p. GPO $$7.00. 

Portions of document are illegible. 

This report documents a case study of the socio-economic 
impacts of the construction and operation of the Arkansas Nuclear 
One nuclear power station. It is part of a major post-licensing study 
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of the socio-economic impacts at twelve nuclear power stations. 
The case study covers the period beginning with the announcement 
of plans to construct the reactor and ending in the period 1980 to 
1981. The case study deals with changes in the economy, popula- 
tion, settlement patterns and housing, local government and public 
services, social structure, and public response in the study area 
during the construction/operation of the reactor. A regional model- 
ing approach is used to trace the impact of construction/operation 
on the local economy, labor market, and housing market. Emphasis 
in the study is on the attribution of socio-economic impacts to the 
reactor or other causal factors. As part of the study of local public 
response to the construction/operation of the reactor, the effects of 
the Three Mile Island accident are examined. 


50179 (NUREG/CR—2749-Vol.2) Socio-economic im- 
pacts of nuclear generating stations: Calvert Cliffs case study. 
Flynn, J. (Mountain West Research, Inc., Tempe, AZ 
(USA); Social Impact Research, Inc., Seattle, WA (USA)). 
Jul 1982. 212p. GPO $7.00. 

Portions of document are illegible. 

This report documents a case study of the socio-economic 
impacts of the construction and operation of the Calvert Cliffs nu- 
clear power station. It is part of a major post-licensing study of the 
socio-economic impacts at twelve nuclear power stations. The case 
study covers the period beginning with the announcement of plans 
to construct the reactor and ending in the period 1980 to 1981. The 
case study deals with changes in the economy, population, settle- 
ment patterns and housing, local government and public services, 
social structure, and public response in the study area during the 
construction/operation of the reactor. A regional modeling ap- 
proach is used.to trace the impact of construction/operation on the 
local economy, labor market, and housing market. Emphasis in the 
study is on the attribution of socio-economic impacts to the reactor 
or other causal factors. As part of the study of local public re- 
sponse to the construction/operation of the reactor, the effects of 
the Three Mile Island accident are examined. 


50180 (NUREG/CR—2749-Vol.3) Socio-economic im- 
pacts of nuclear generating stations: Crystal River Unit 3 
case study. Bergmann, P.A. (Mountain West Research, Inc., 
Tempe, AZ (USA); Social Impact Research, Inc., Seattle, 
WA (USA)). Jul 1982. 241p. GPO $7.50. 

This report documents a case study of the socio-economic 
impacts of the construction and operation of the Crystal River Unit 
3 nuclear power station. It is part of a major post-licensing study of 
the socio-economic impacts at twelve nuclear power stations. The 
case study covers the period beginning with the announcement of 
plans to construct the reactor and ending in the period 1980 to 
1981. The case study deals with changes in the economy, popula- 
tion, settlement patterns and housing, local government and public 
services, social structure, and public response in the study area 
during the construction/operation of the reactor. A regional model- 
ing approach is used to trace the impact of construction/operation 
on the local economy, labor market, and housing market. Emphasis 
in the study is on the attribution of socio-economic impacts to the 
reactor or other causal factors. As part of the study of local public 
response to the construction/operation of the reactor, the effects of 
the Three Mile Island accident are examined. 


50181 (NUREG/CR—2749-Vol.4) Socio-economic im- 
pacts of nuclear generating stations: D. C. Cook case study. 
Branch, K. (Mountain West Research, Inc., Tempe, AZ 
(USA); Social Impact Research, Inc., Seattle, WA (USA)). 
Jul 1982. 271p. GPO $8.00. 

Portions of document are illegible. 

This report documents a case study of the socio-economic 
impacts of the construction and operation of the D. C. Cook nucle- 
ar power station. It is part of a major post-licensing study of the 
socio-economic impacts at twelve nuclear power stations. The case 
study covers the period beginning with the announcement of plans 
to construct the reactor and ending in the period 1980 to 1981. The 
case study deals with changes in the economy, population, settle- 
ment patterns and housing, local government and public services, 
social structure, and public response in the study area during the 
construction/operation of the reactor. A regional modeling ap- 
proach is used to trace the impact of construction/operation on the 
local economy, labor market, and housing market. Emphasis in the 
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study is on the attribution of socio-economic impacts to the reactor 
or other causal factors. As part of the study of local public re- 
sponse to the construction/operation of the reactor, the effects of 
the Three Mile Island accident are examined. 


50182 (NUREG/CR—2749-Vol.9) Socio-economic im- 
pacts of nuclear generating stations: Rancho Seco case study. 
Bergmann, P.A. (Mountain West Research, Inc., Tempe, 
AZ (USA); Social Impact Research, Inc., Seattle, WA 
(USA)). Jul 1982. 220p. GPO $7.50. 

Portions of document are illegible. 

This report documents a case study of the socio-economic 
impacts of the construction and operation of the Rancho Seco nu- 
clear power station. It is part of a major post-licensing study of the 
socio-economic impacts at twelve nuclear power stations. The case 
study covers the period beginning with the announcement of plans 
to construct the reactor and ending in the period 1980 to 1981. The 
case study deals with changes in the economy, population, settle- 
ment patterns and housing, local government and public services, 
social structure, and public response in the study area during the 
construction/operation of the reactor. A regional modeling ap- 
proach is used to trace the impact of the construction/operation on 
the local economy, labor market, and housing market. Emphasis in 
the study is on the attribution of socio-economic impacts to the re- 
actor or other causal factors. As part of the study of local public 
response to the construction/operation of the reactor, the effects of 
the Three Mile Island accident are examined. 


50183 (NUREG/CR—2749-Vol.10) Socio-economic im- 
pacts of nuclear generating stations. Weisiger, M.L.; Pi- 
jawka, K.D. (Mountain West Research, Inc., Tempe, AZ 
(USA); Social Impact Research, Inc., Seattle, WA (USA)). 
Jul 1982. 304p. GPO $7.00. 

This report documents a case study of the socio-economic 
impacts of the construction and operation of the St. Lucie nuclear 
power station. It is part of a major post-licensing study of the 
socio-economic impacts at twelve nuclear power stations. The case 
study covers the period beginning with the announcement of plans 
to construct the reactor and ending in the period, 1980-1981. The 
case study deals with changes in the economy, population, settle- 
ment patterns and housing, local government and public services, 
social structure, and public response in the study area during the 
construction/operation of the reactor. A regional modeling ap- 
proach is used to trace the impact of construction/operation on the 
local economy, labor market, and housing market. Emphasis in the 
study is on the attribution of socio-economic impacts to the reactor 
or other causal factors. As part of the study of local public re- 
sponse to the construction/operation of the reactor, the effects of 
the Three Mile Island accident are examined. 


50184 (NUREG/CR—2749-Vol.11) Socio-economic im- 
pacts of nuclear generating stations: Surry case study. Flynn, 
J. (Mountain West Research, Inc., Tempe, AZ (USA); 
Social Impact Research, Inc., Seattle, WA (USA)). Jul 
1982. 178p. GPO $6.50. 

Portions of document are illegible. 

This report documents a case study of the socio-economic 
impacts of the construction and operation of the Surry nuclear 
power station. It is part of a major post-licensing study of the 
socio-economic impacts at twelve nuclear power stations. The case 
study covers the period beginning with the announcement of plans 
to construct the reactor and ending in the period 1980 to 1981. The 
case study deals with changes in the economy, population, settle- 
ment patterns and housing, local government and public services, 
social structure, and public response in the study area during the 
construction/operation of the reactor. A regional modeling ap- 
proach is used to trace the impact of the construction/operation on 
the local economy, labor market, and housing market. Emphasis in 
the study is on the attribution of socio-economic impacts to the re- 
actor or other causal factors. As part of the study of local public 
response to the construction/operation of the reactor, the effects of 
the Three Mile Island accident are examined. 
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50185 (NUREG/CR—2749-Vol.12) Socio-economic im- 
pacts of nuclear generating stations: Three Mile Island case 
study. Flynn, C. (Mountain West Research, Inc., Tempe, 
AZ (USA); Social Impact Research, Inc., Seattle, WA 
(USA)). Jul 1982. 239p. GPO $7.50. 

Portions of document are illegible. 

This report documents a case study of the socio-economic 
impacts of the construction and operation of the Three Mile Island 
nuclear power stations. It is part of a major post-licensing study of 
the socio-economic impacts at twelve nuclear power stations. The 
case study covers the period beginning with the announcement of 
plans to construct the reactor and ending in the period 1980 to 
1981. The case study deals with changes in the economy, popula- 
tion, settlement patterns and housing, local government and public 
services, social structure, and public response in the study area 
during the construction/operation of the reactor. A regional model- 
ing approach is used to trace the impact of the construction/oper- 
ation on the local economy, labor market, and housing market. Em- 
phasis in the study is on the attribution of socio-economic impacts 
to the reactor or other causal factors. As part of the study of local 
public response to the construction/operation of the reactor, the ef- 
fects of the Three Mile Island accident are examined. 


50186 (UCID—19136) Technical evaluation report on the 
proposed amendment to the technical specifications on the re- 
actor protection system and the engineered safety features ac- 
tuation system for Ft. Calhoun, Unit No. 1. Selan, J.C. (Law- 
rence Livermore National Lab., CA (USA)). 9 Apr 1982. 
Contract W-7405-ENG-48. 8p. NTIS, PC A02/MF AOI. 
Order Number DE82012690. 

Portions of document are illegible. 

This report documents the technical evaluation of the appli- 
cation to amend the Technical Specifications for the Ft. Calhoun 
Unit No. 1 Nuclear Generating Plant. The review criteria are based 
on the Technical Specifications of St. Lucie and Calvert Cliffs, 
IEEE Standards, Combustion Engineering Standard Technical 
Specifications, and the Code of Federal Regulations. The evalua- 
tion compares the submittal made by the licensee with the NRC 
staff position and the review criteria and presents the reviewer's 
conclusion on the acceptability of the application to amend the 
Technical Specifications. 


50187 (UCID—19138) Technical evaluation report on the 
proposed design modifications and _technical-specification 
changes on grid voltage degradation for the San Onofre Nu- 
clear Genetating Station, Unit 1. Selan, J.C. (Lawrence 
Livermore National Lab., CA (USA)). 26 May 1982. Con- 
tract W-7405-ENG-48. 17p. NTIS, PC A02/MF AOl1. Order 
Number DE82014882. 

Portions of document are illegible. 

This report documents the technical evaluation of the pro- 
posed design modifications and Technical Specification changes for 
protection of Class 1E equipment from grid voltage degradation for 
the San Onofre Nuclear Generating Station, Unit 1. The review cri- 
teria are based on several IEEE standards and the Code of Federal 
Regulations. The evaluation finds that the proposed design modifi- 
cations and Technical Specification changes will ensure that the 
Class 1E equipment will be protected from sustained voltage degra- 
dation. 


50188 (UCID—19147) Technical evaluation report on the 
proposed design modifications and _technical-specification 
changes on grid-voltage degradation for the Yankee Rowe Nu- 
clear Power Station. Docket No. 50-029. Selan, J.C. (Law- 
rence Livermore National Lab., CA (USA)). 30 Jul 1982. 
Contract W-7405-ENG-48. 10p. NTIS, PC A02/MF AO1. 
Order Number DE82018245. 

This report documents the technical evaluation of the pro- 
posed design modifications and Technical Specification changes for 
protection of Class 1E equipment from grid voltage degradation for 
the Yankee Rowe Nuclear Power Station. The review criteria are 
based on several IEEE standards and the Code of Federal Regula- 
tions. The evaluation finds that the proposed design modifications 
and Technical Specification changes will ensure that the Class 1E 
equipment will be automatically protected from sustained voltage 
degradation concurrent with an accident. For non-accident condi- 


tions, plant procedures and the availability of redundant systems 
(pending NRC acceptance) ensure that if required, a safe shutdown 
of the plant could be obtained and maintained should the normally 
operating Class 1E equipment be lost under degraded grid condi- 
tions. 


50189 (UCID—19148) Technical evaluation report on the 
adequacy of station electric distribution system voltages for 
the Turkey Point Nuclear Generating Plant, Units 3 and 4, 
Docket Nos. 50-250, 50-251. Selan, J.C. (Lawrence Liver- 
more National Lab., CA (USA)). 8 Aug 1982. Contract W- 
7405-ENG-48. 12p. NTIS, PC A0O2/MF AOl. Order 
Number DE82018243. 

This report documents the technical evaluation of the ade- 
quacy of the station electric distribution system voltages for the 
Turkey Point Nuclear Generating Plant, Units 3 and 4. The evalua- 
tion is to determine if the onsite distribution system in conjunction 
with the offsite power sources has sufficient capacity to automati- 
cally start and operate all Class 1E loads within the equipment volt- 
age ratings under certain conditions established by the Nuclear 
Regulatory Commission. The analysis submitted demonstrates that 
acceptable voltage will be supplied to the Class 1E equipment 
under the worst case conditions analyzed. 


50190 (UCID—19149) Technical evaluation report on the 
proposed design modifications and _technical-specification 
changes on grid-voltage degradation for the Turkey Point Nu- 
clear Generating Plant, Units 3 and 4. Docket Nos. 50-250, 
50-251. Selan, J.C. (Lawrence Livermore National Lab., 
CA (USA)). 4 Aug-1982. Contract W-7405-ENG-48. 1p. 
NTIS, PC A02/MF A0O1. Order Number DE82018244. 

This report documents the technical evaluation of the pro- 
posed design modification and Technical Specification changes for 
protection of Class 1E equipment from grid voltage degradation for 
the Turkey Point Nuclear Generating Plant, Units 3 and 4. The 
review criteria are based on several IEEE standards and the Code 
of Federal Regulations. The evaluation finds that the licensee has 
not provided sufficient information on the undervoltage protection 
system to allow a complete evaluation into the adequacy of protect- 
ing Class 1E equipment from sustained voltage degradation. 


50191 (UCID—19450) Technical evaluation report on the 
proposed design modifications and _technical-specification 
changes on grid-voltage degradation for the St. Lucie Nuclear 
Power Plant, Unit 1. Docket No. 50-335, Selan, J.C. (Law- 
rence Livermore National Lab., CA (USA)). 30 Jul 1982. 
Contract W-7405-ENG-48. 10p. NTIS, PC A02/MF AOI. 
Order Number DE82018246. 

This report documents the technical evaluation of the pro- 
posed design modification and Technical Specification changes for 
protection of Class 1E equipment from grid voltage degradation for 
the St. Lucie Nuclear Power Plant, Unit 1. The review criteria are 
based on several IEEE standards and the Code of Federal Regula- 
tions. The evaluation finds that the licensee has not provided suffi- 
cient information on the undervoltage protection system to allow a 
complete evaluation into the adequacy of protecting Class 1E 
equipment from sustained voltage degradation. 


50192 (NUREG/CR—2516-Vol.1-Nos.1-2-3) | Character- 
ization of TMI-type wastes and solid products. Quarterly 
progress report, April-September 1981. Weiss, A.J. (Brookha- 
ven National Lab., Upton, NY (USA)). Dec 1981. Contract 
AC02-76CH00016. 43p. (BNL-NUREG—S51499-Vol.1- 
Nos.1-2-3). NTIS, PC A03/MF AOl. Order Number 
DE82015205. 

A research program is under way to systematically charac- 
terize the type of radwastes which may be generated in cleanup 
procedures following off-normal reactor operations. Specifically, 
the program is presently investigating how the properties of wastes 
containing ion-exchange media may be modified by heavy doses of 
irradiation from sorbed radionuclides. Special effort is being devot- 
ed toward quantifying the effects of factors such as radiation dose 
rate, chemical loading on the ion exchangers, moisture content and 
composition of external media, etc., which may inflence the relation 
between laboratory test results and field performance.. Initial irrada- 
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tion damage measurements have been carried out on organic cation 
resin IRN-77 in both hydrogen and sodium forms. Gamma irradia- 
tion of both of these materials produces water soluble acidic de- 
composition products; the acid product yields depend on the 
chemical loading and are lower for the sodium form. 


50193 Stress corrosion cracking of alloy 600 using the 
constant strain rate test. Bulischeck, T.S.; Van Rooyen, D.; 
Bulischeck, T.S. (Assoc Univ Inc, Upton, NY, USA). Cor- 
rosion (Houston); 37: No. 10, 597-607(Oct 1981). 

Nuclear grade tubing was evaluated in high purity water at 
365, 345, 325, and 290 C. Initial results indicate that a linear ex- 
trapolation of data from high temperature tests can be used to pre- 
dict the service life of steam generator tubing that has been plasti- 
cally deformed or is continually deforming by denting. 8 refs. 


2103 Power Reactors, Non-breeding, Graphite 
Moderated 


REFER ALSO TO CITATION(S) 50293, 50294, 50295, 50296, 50297, 50298, 
50299, 50300, 50301, 50302, 50303, 50304, 50305, 50306, 50307, 50308, 50309, 
50310, 50400, 50401, 50428, 50443, 50646 


50194 (GA-A—16461) Nuclear gas turbine: a perspective 
on a long-term advanced-technology HTGR plant option. Mc- 
Donald, C.F.; Peinado, C.O. (General Atomic Co., San 
Diego, CA (USA)). Nov 1981. Contract AT03-76SF70046. 
19p. (CONF-820407—1). D. Order Number DE82005218. 

From 27. ASME international gas turbine conference; 
London, UK (18 Apr 1982). 

Portions of document are illegible. MN only. 

Comprehensive design studies and assessments were carried 
out in the 1970s on an advanced, direct-cycle high-temperature gas- 
cooled reactor (HTGR) option. These led to conclusions in 1980 
that an extensive development effort was necessary to establish a 
technically viable gas turbine HTGR (HTGR-GT) plant to satisfy 
demanding safety and licensing criteria and that further design in- 
novation was necessary to identify plant features for improved eco- 
nomics. Accordingly, the steam cycle HTGR was designated as the 
lead plant and the HTGR-GT classed as a long-term, advanced 
technology, second-generation HTGR plant option. With the neces- 
sary development, a dry-cooled gas turbine plant with a reactor 
outlet temperature of approximately 950°C, operating in a com- 
bined cycle mode (with an efficiency of over 50%) or cogeneration 
mode (power plus process steam production), could be realized in 
the early decades of the 21st century. This paper reviews the status 
of the Brayton cycle plant and gives a perspective on the HTGR- 
GT plant as a follow-on option to the steam Rankine cycle lead 
plant. 


50195 (GA-A—16532) HTGR fuel and fuel cycle experi- 
ence in the United States. Goodjohn, A.J.; Allen, J.W.; 
Turner, R.F. (General Atomic Co., San Diego, CA (USA)). 
Mar 1982. Contract AT03-76ET35300. 10p. (CONF- 
820420—1). NTIS, PC A02/MF AOl. Order Number 
DE82012727. 


From International ENS/ANS conference on nuclear energy 
with emphasis on fuel cycles; Brussels, Belgium (26 Apr 1982). 

In the United States, fuel and fuel cycle development for 
High-Temperature Gas-Cooled Reactors (HTGR's) has been con- 
centrated on variations of the uranium-thorium fuel cycle. The 
most efficient cycle utilizes highly enriched U-235 and bred U-233. 
A fuel cycle utilizing a lower enrichment of about 20% fissile in U- 
238 also performs well and offers a high degree of protection 
against proliferation of potential weapons materials. Operating ex- 
perience in the Peach Bottom Unit 1 and Fort St. Vrain HTGR’s 
has demonstrated very favorable retention of fission products and a 
high integrity of the fuel element assemblies. Capsule irradiation 
tests of 20%-enriched fuels for later reactor designs have shown 
equally good fuel performance. A comprehensive program for de- 
veloping shipping, storage, and reprocessing technology for HTGR 
fuel cycles is being carried out cooperatively by the United States 
and the Federal Republic of Germany. 
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50196 (GA-A—16554) HTGR Fuel Technology Program. 
Semiannual report for the period ending September 30, 1981. 
(General Atomic Co., San Diego, CA (USA)). Nov 1981. 
Contract AT03-76ET35300. 103p. NTIS, PC A06/MF AO1. 
Order Number DE82015238. 

This document reports the technical accomplishments on the 
HTGR Fuel Technology Program at General Atomic during the 
first half of FY-81. The work covers the first reporting period in 
which the Fuel Technology and the Plant Technology Programs 
are reported separately. Previously, all tasks in these two areas 
were reported as the HTGR Generic Technology Program. The 
activities include the fuel process, fuel materials, fuel cycle, fission 
product transport, and core component verification testing tasks 
necessary to support the design and development of a steam cycle/ 
cogeneration (SC/C) version of the HTGR with a follow-on re- 
former (R) version. An important effort which was initiated during 
this period was the preparation of input data for a long-range tech- 
nology program plan. 


50197 (GA-A—16564) HTGR plant technology program. 
Semiannual report, September 30, 1981. (General Atomic 
Co., San Diego, CA (USA)). Nov 1981. Contract AT03- 
76ET35301. 217p. NTIS, PC A10/MF AO1. Order Number 
DE82007045. 

Portions of document are illegible. 

This document reports the technical accomplishments on the 
HTGR Plant Technology Program at General Atomic during the 
second half of FY-81. It covers a period when the design direction 
of the National HTGR Program is being redirected to support a 
steam cycle cogeneration plant with a lesser but continuing empha- 
sis on higher-temperature applications. 


50198 (GA-A—16668) Compatibility of aluminide-coated 
Hastelloy x and Inconel 617 in a simulated gas-cooled reactor 
environment. Chin, J.; Johnson, W.R.; Chen, K. (General 
Atomic Co., San Diego, CA (USA)). Mar 1982. Contract 
AT03-76ET35301. 30p. (CONF-820412—3). NTIS, PC 
A03/MF AO1. Order Number DE82013307. 

From Metallurgical coatings and process technology confer- 
ence; San Diego, CA, USA (4 Apr 1982). 

Commercially prepared aluminide coatings on Hastelloy X 
and Inconel 617 substrates were exposed to controlled-impurity 
helium at 850° and 950°C for 3000 h. Optical and scanning electron 
(SEM) microscopy, electron microprobe profiles, and SEM X-ray 
mapping were used to evaluate and compare exposed and unex- 
posed control samples. Four coatings were evaluated: aluminide, 
aluminide with platinum, aluminide with chromium, and aluminide 
with rhodium. With extended time at elevated temperature, nickel 
diffused into the aluminide coatings to form €-phase (NisAl). This 
diffusion was the primary cause of porosity formation at the alu- 
minide/alloy interface. 


50199 (GA-A—16720) US/FRG umbrella agreement for 
cooperation in GCR development. Fuel, fission products, and 
graphite subprogram. Quarterly status report, January 1, 
1982-March 31, 1982. Turner, R.F. (General Atomic Co., 
San Diego, CA (USA)). Apr 1982. Contract ATO3- 
76ET35300. 14p. NTIS, PC A02/MF A0Ol1. Order Number 
DE82019134. 

Technical highlights of the period were: Mr. David L. 
Hanson began a one-year assignment from GA to KFA as a techni- 
cal specialist working in the area of fission product transport vali- 
dation; benchmark calculations for verification of fission product 
release codes were exchanged between GA and HRB (PWS FP-2); 
fuel capsule R2-K13 was shut down during the entire period while 
the Studsvik reactor was undergoing licensing tests; a Specialists 
Meeting on SiC characterization was organized for June 1982 
(PWS FD-10); the graphite capsules HTK-5 and HTK-6 were fab- 
ricated and HTK-S5 started up at ORNL (PWS GD-1); and the 
graphite creep irradiation experiment in Petten designed for no 
direct readout was started up (PWS GD-4). 
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50200 (Juel-Spez—117) Estimation of helium escape rates 
from a leak in the liner of a high temperature reactor. Breit- 
bach, G. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Nukleare Sicherheitsforschung). Jun 
1981. 47p. (In German). NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE82903744. 

Portions of document are illegible. 

Investigations are performed on how much primary coolant 
gas is released when liner leaks occur. In simplified models for cal- 
culations a cleft between liner and concrete with an uniform width 
h in the pm-range is assumed. Leaking gas flows along the cleft 
and percolates into the concrete. The flow rates depend very 
strongly on h. In connection with a venting channel system lying 
nearby the liner it is demonstrated, that for clefts in the range 5 ym 
gas percolates quickly into the concrete. For separations of 50 wm 
a large expansion in the concrete-liner interface is to expect, sup- 
posed the concrete is not cracked. Experimental results are dis- 
cussed. Simple estimations show that the gas flow rates of liner 
leaks suggest clefts between liner and concrete in the range 5 to 50 
pm. 


50201 High-temperature gas-cooled reactor for process 
heat applications. Quade, R.N.; McDonald, C.F. (Gen At 
Co, San Diego, Calif, USA). American Society of Mechanical 
Engineers, [Paper]; No. 81-WA/NE-13, vp(1981). 

The high-temperature gas-cooled reactor (HTGR) offers a 
unique heat source for process heat applications because its operat- 
ing temperature is substantially higher than operating temperatures 
of other nuclear reactor types. The HTGR is currently being evalu- 
ated for reactor core outlet temperatures of 750/degree/, 850/ 
degree/, and 950/degree/C. The longer-term HTGR design with 
outlet coolant temperatures of 950/degree/C and above permits the 
attainment of the full potential of the HTGR as a heat source. A 
transitional deployment strategy for the various HTGR designs is 
described. 6 refs. 


50202 (DOE/SF/02034—T61) Summary report on focus- 
ing HTGR technology programs. (Gas-Cooled Reactor Asso- 
ciates, La Jolla) CA (USA)). [nd]. Contract ACO03- 
78SF02034. 38p. NTIS, PC A03/MF AOl. Order Number 
DE82008264. 

Portions of document are illegible. 

The program effort to focus technology development activi- 
ties consists of work in three areas: the identification of Reference 
Plant Options; the identification of design data needs and support- 
ing program requirements for these plants; and the development of 


management plans and tools consistent with the execution of candi- 
date systems. 


2104 Power Reactors, Non-breeding, Otherwise 
Moderated Or Unmoderated 


REFER ALSO TO CITATION(S) 50422, 50423 


50203 (CNEA—452) Steam generator materials and sec- 
ondary side water chemistry in nuclear power stations. Ru- 
delli, M.D. (Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina)). Apr 1979. 54p. (In Spanish). 
NTIS (US Sales Only), PC A04/MF AO1. Order Number 
DE82701102. 

The main purpose of this work is to summarize the Europe- 
an and North American experiences regarding the materials used 
for the construction of the steam generators and their relative cor- 
rosion resistance considering the water chemestry control method. 
Reasons underlying decision for the adoption of Incoloy 800 as the 
material for the secondary steam generator system for Atucha I 
Nuclear Power Plant (Atucha Reactor) and Embalse de Rio III 
Nuclear Power Plant (Cordoba Reactor) are pointed out. Backup 
information taken into consideration for the decision of utilizing the 
All Volatil Treatment for the water chemistry control of the Cor- 
doba Reactor is detailed. Also all the reasonswhich justify to con- 
tinue with the congruent fosfatic method for the Atucha Reactor 
are analyzed. Some investigation objectives which would eventual- 


ly permit the revision of the decisions taken on these subjects are 
proposed. 
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50204 (CNEA—453) Fission distribution measurements 
of Atucha’s fuel pellets with solid state track detectors. de Ri- 
cabarra, M.D.B.; Waisman, D. (Comision Nacional de Ener- 
gia Atomica, Buenos Aires (Argentina)). Aug 1979. 25p. (In 
Spanish). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE82701098. 

Distribution of fissions in a UO2 rod has been measured by 
means of solid state detectors. Mica muscovite and Makrofol-N de- 
tectors were used in the experiment. The merits of mica muscovite 
relative to the Makrofol-N for the detection of fission fragments 
have been verified. However both fission track detectors closely 
agree (0,5%) in the final fission distribution of the UOz rod. Sensi- 
tivity of the detectors shows to be linear in the range between 
50.000and 360.000 fission tracks per square centimeter. Due to the 
high spatial resolution this method is better than any other tech- 
nique. Determination were made in UO: pellets similar to the fuel 
element of the Atucha reactor. The average fission rate in the rod 
has been measured within 0,8% error, and provides an accurate de- 
termination for the distribution of fissions in the rod wich is needed 
for the determination of energy liberated per fission in the natural 
uranium rod.(author). 


50205 Study of nuclide composition in radioactive depos- 
its on a surface of RBMK-1000 reactor steam-water compo- 
nents. Varovin, I.A.; Korotkov, V.T.; Ryabov, V.I.; Shev- 
chenko, V.G.; Shcherbina, V.G. pp 35-42 of Radiatsionnaya 
bezopasnost’ i zashchita AEhS. Egorov, Yu.A. (ed.). 
Moscow, USSR; Atomizdat (1981). (In Russian) 

Analysis of coolant activity components is presented as well 
as the results of direct measurements of quantitative content of ra- 
dioactive deposits at the surfaces of steam-water communications 
(SWC) using semiconductor Ge(Li) spectrometer. Measurement of 
y-spectra of deposits were carried out 9 days later after reactor 
stop at SWC filled with water in the absence of forced circulation. 
Found content of deposits is determined totally by long-lived nu- 
clides with life-times Tsub(1/2)>30 days. Estimated results of ac- 
tivity of identified nuclides show that the total activity of deposits 
is about 2 order higher than activity observed in water. It follows 
from the ratio of photopeaks in apparatus y-spectrum that this 
value for Zr and Nb at compared channels is equal to 4 and for 
103Ru - about 30. SRu nuclide may be proposed as an indicator of 
non-tightness fuel essemblies. 


2105 Power Reactors, Breeding 


REFER ALSO TO CITATION(S) 50339, 50391, 50393, 50395, 50402, 50403, 
50404, 50405, 50406, 50407, 50408, 50430, 50431, 50450, 50458, 50461, 50463, 
50464, 50465, 50466, 50493, 50502, 50503, 50505, 50510, 50511, 50887, 50917 


50206 (ANL—81-70) Use of additional fission sources or 
scattering sources to model inward axial leakages in fast-reac- 
tor analysis. Grimm, K.N.; Meneghetti, D. (Argonne Na- 
tional Lab., IL (USA)). Oct 1981. Contract W-31-109-ENG- 
38. 27p. NTIS, PC A03/MF AOl. Order Number 
DE82007712. 

When calculations of flux are done in less than three dimen- 
sions, bucklings are normally used to model leakages (flows) in the 
dimensions for which the flux is not calculated. If the net leakage 
for a given energy group is outward (positive), the buckling is posi- 
tive, and buckling methods work well. However, if the new leak- 
age for a given energy group is inward (negative), the buckling is 
negative and can lead to numerical instabilities (oscillations in the 
iterative flux calculation). This report discusses two equivalent non- 
buckling methods to model inward leakages. One method (the chi/ 
sub g/ method) models these incoming neutrons by additional fis- 
sion sources. The other method [the =/sub s/(1 — g) method] 
models them by increased downscatter sources. The derivation of 
the two methods is shown, and the flux spectra obtained by their 


use are compared with those obtained from two-dimensional (RZ) 
calculations. 
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50207 (ANL-CT—82-7) Design guide for single circular 
cylinder in turbulent crossflow. Mulcahy, T.M. (Argonne 
National Lab., IL (USA)). Mar 1982. Contract W-31-109- 
ENG-38. 67p. NTIS, PC A04/MF AOl. Order Number 
DE82014905. 

A design procedure is proposed for predicting the dynamic 
structural response of a circular cylinder in turbulent crossflow. 
The procedure is based on recently obtained data for a stationary, 
rigid cylinder and on existing information. The procedure is not ap- 
plicable to conditions where the wake vortex shedding frequency 
locks into a structural natural frequency. This report is self-con- 
tained in that all the information and structural analysis methods 
employed in the procedure are reviewed and developed. Also, an 
example is given to illustrate the use of the method for a typical 


reactor component. The calculated responses are found to be very 
small. 


50208 (CONF-820307—1) CRBRP design for maintaina- 
bility. Spear, R.; O’Bryant, W.J.; Perry, E. (Westinghouse 
Electric Corp., Madison, PA (USA). Advanced Reactors 
Div.; Clinch River Breeder Reactor Plant Project Office, 
Oak Ridge, TN (USA); Burns and Roe, Inc., Oradell, NJ 
(USA)). 1982. Contract AC15-76CL02395. 3p. NTIS, PC 
A02/MF A0O1. Order Number DE82002909. 

From Topical meeting on engineering for nuclear plant con- 
struction, operation, and maintenance; Charleston, SC, USA (28 
Mar 1982). 

A one-half-inch-to-a-foot scale model of the plant is the cen- 
tral tool for assessing the maintainability of the design. As individu- 
al systems and components are placed on the model, an evaluation 
is made to optimize maintenance access. Later the model is re- 
viewed on an area basis to insure that mutual access is afforded to 
all components located within each cell and that maintenance plat- 
form configurations and laydown are provided space for compo- 
nent disassembly. Maintenance access requirements for equipment 
such as automatic welding machines or ultrasonic inspection tools, 
tube withdrawal areas for heat exchangers or other maintenance ac- 
tions requiring major space are considered. Procedure outlines were 
developed and are being continually updated to describe all sched- 
uled and unscheduled maintenance activities. 


50209 (CONF-820406—21) Design of unique pins for ir- 
radiation of higher actinides in a fast reactor. Basmajian, 
J.A.; Birney, K.R.; Weber, E.T.; Adair, H.L.; Quinby, T.C.; 
Raman, S.; Butler, J.K.; Bateman, B.C.; Swanson, K.M. 
(Oak Ridge National Lab., TN (USA); Hanford Engineer- 
ing Development Lab., Richland, WA (USA); UKAEA 
Headquarters, London). Mar 1982. Contract W-7405-ENG- 
26;AC06-76FF02170. 25p. NTIS (US Sales Only). Order 
Number DE82017527. 

From Topical meeting on fast, thermal and fusion reactor 
experiments; Salt Lake City, UT, USA (12 Apr 1982). 

Portions of document are illegible. 

The actinides produced by transmutation reactions in nuclear 
reactor fuels are a significant factor in nuclear fuel burnup, trans- 
portation and reprocessing. Irradiation testing is a primary source 
of data of this type. A segmented pin design was developed which 
provides for incorporation of multiple specimens of actinide oxides 
for irradiation in the UK's Prototype Fast Reactor (PFR) at Doun- 
reay Scotland. Results from irradiation of these pins will extend the 
basic neutronic and material irradiation behavior data for key acti- 
nide isotopes. 


50210 (CONF-820705—3) Clinch River Breeder Reactor 
Plant Project: construction schedule. Purcell, W.J.; Martin, 
E.M.; Shivley, J.M. (Westinghouse Electric Corp., Oak 
Ridge, TN (USA). Advanced Reactors Div.; Stone and 
Webster Engineering Corp., New York (USA)). 1982. Con- 
tract AC15-76CL02395. 8p. NTIS (US Sales Only). Order 
Number DE82013030. 

From 2. joint ASME/ANS nuclear engineering conference; 
Portland, OR, USA (25 Jul 1982). 

Portions of document are illegible. 

The construction schedule for the Clinch River Breeder Re- 
actor Plant and its evolution are described. The initial schedule 
basis, changes necessitated by the evaluation of the overall plant 
design, and constructability improvements that have been effected 
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to assure adherence to the schedule are presented. The schedule 
structure and hierarchy are discussed, as are tools used to define, 
develop, and evaluate the schedule. 


50211 (DOE/ET/37240—T3-Rev.2) Turbulent sweeping 
flow-mixing model for wire-wrapped LMFBR assemblies. 
Chan, Y.N.; Todreas, N. (Massachusetts Inst. of Tech., 
Cambridge (USA). Dept. of Nuclear Engineering). Dec 
1980. Contract AS02-76ET37240. 95p. (COO—2245-55TR- 
Rev.2). NTIS, PC AOS5/MF AOl. Order Number 
DE82007743. 

Portions of document are illegible. 

A physical model is proposed to derive the sweeping flow 
for LMFBR triangular array wire-wrapped assemblies under the 
turbulent flow condition. Two correlations are suggested for the 
sweeping flow through two different types of gaps between sub- 
channels, the gap between the interior subchannels and the gap be- 
tween the wall subchannels. These two sweeping flow correlations 
are evolved by calibrating the constants in the proposed model 
against the available experimental data. Agreement between the 
correlations and all the experimental data to +-35% is obtained 
over the assembly design range of 1.315 = P/D = 1.067 and 52 = 
H/D 2 4. Based on these correlations, flow sweeping input param- 
eters for two popular computer codes, i.e., COBRA and SUPER- 
ENERGY, are recommended. 


50212 (DOE/SF/00824—T31) Superheater hydraulic 
model test plan. Gabler, M.; Oliva, R.M. (Rockwell Interna- 
tional Corp., Canoga Park, CA (USA). Energy Systems 
Group). Oct 1973. Contract AM03-76SF00824. 37p. NTIS, 
PC A03/MF AOl. Order Number DE82011818. 

Portions of this report are illegible. 

The plan for conducting a hydraulic test on a full scale 
model of the AI Steam Generator Module design is presented. The 
model will incorporate all items necessary to simulate the hydraulic 
performance characteristics of the superheater but will utilize mate- 
rials other than the 2-1/4 Cr - 1 Mo in its construction in order to 
minimize costs and expedite schedule. Testing will be performed in 
the Rockwell International Rocketdyne High Flow Test Facility 
which is capable of flowing up to 32,00 gpm of water at ambient 
temperatures. All necessary support instrumentation is also availa- 
ble at this facility. 


50213 (DOE/SF/00824—T35) AI reference LMFBR 
steam-generator development. Anderson, T.L. (Atomics In- 
ternational Div., Canoga Park, CA (USA)). 12 Oct 1973. 
Contract AM03-76SF00824. 42p. NTIS, PC A03/MF AO1. 
Order Number DE82006469. 

Portions of this report are illegible. 

The Design Data Sheets summarize the key parameters 
being used in the design and analysis of the AI Prototype LMFBR 
Steam Generator. These Data Sheets supplement SDD-097-330-002, 
Steam Generator System, 1450 psi Steam Conditions. This docu- 
ment will serve as the baseline design data control until a GE/ 
RRD approved steam generator specification with ordering data is 
received. 


50214 (DOE/SF/00962—T4) Preliminary thermal/hy- 
draulic sizing calculations for duplex tube evaporator/super- 
heater (interchangeable units). Revision 1. Waszink, R.P.; 
Hwang, J.Y.; Efferding, L.E. (Westinghouse Electric Corp., 
Tampa, FL (USA). Tampa Div.). Jun 1974. Contract ACO03- 
76SF00962. 59p. NTIS, PC A04/MF AO1. Order Number 
DE82011821. 

Portions of this report are illegible. 

This is a preliminry thermal/hydraulic report reflecting 
work under Subtask 6.2 of Ref. 1.1. This report is an extension of 
the previous thermal/hydraulic design report. Parts of this report 
have been transmitted to GE. The detailed design basis, listed by 
source, is given. Additional details are discussed. 
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50215 (DOE/SF/00962—T5) Concept and preliminary 
design of double tubesheet connector region for design and 
steady-state conditions. Rinne, W.A. (Westinghouse Electric 
Corp., Tampa, FL (USA). Tampa Div.). Jun 1974. Contract 
AC03-76SF00962. 43p. NTIS, PC A03/MF AOl. Order 
Number DE82011820. 

Portions of this report are illegible. 

In this analysis the structural integrity of the double tube- 
sheet connector for the LMFBR demonstration plant steam gener- 
ator is investigated for design and steady state conditions. Although 
the evaporator and superheater are to be interchangeable, only the 
steam outlet end of the evaporator is investigated. This was select- 
ed because the mean temperature differences between the tube- 
sheets, tubes and connector are largest here at steady state, thus 
yielding the highest thermal loads. Combined with the thermal 
loads are superheater pressures in order to also use the highest me- 
chanical loads. Although this is a conservative approach for the 
evaporator, the superheater must be analyzed separately at a later 
date in order to assure interchangeability. Evaluation of the results 
is based upon ASME Code Case 1331-8. 


50216 (DOE/SF/10510—T10-Vol.1) GCFR demonstra- 
tion plant: conceptual design and status report. (Helium 
Breeder Associates, La Jolla, CA (USA)). Dec 1980. Con- 
tract AC03-79SF10510. 35lp. NTIS, PC A16/MF AOl. 
Order Number DE82008019. 

Portions of this report are illegible. 

Helium Breeder Associates (HBA), a non-profit corporation, 
has been the program manager and technical integrator of the Gas- 
Cooled Fast Reactor (GCFR) development effort since 1977. When 
DOE discontinued support of the GCFR in 1980, the HBA mem- 
bers undertook the task of providing for an orderly termination and 
documentation of the program. HBA does not agree with the 
government's rational for withdrawing support for this promising 
technology and has directed its termination and documentation 
toward preserving the current state of its development. Toward 
that end, HBA has compiled the following report which is a sum- 
mary of the conceptual design of the demonstration plant and status 
of the program as of the end of 1980. It includes summaries of tasks 
that have not evolved to a final conclusion. Although the report 
has not been subjected to formal review and approval by the de- 
signers, it is intended to provide the reader with the design consid- 
erations that were current at the time of program termination. It is 
hoped that the report will be useful in restarting the program in the 
future by establishing the basis of the completed conceptual design 
and indicating a logical path for new design and development. 


50217 (DOE/SF/10510—T10-Vol.2) GCFR demonstra- 
tion plant: conceptual design and status report. (Helium 
Breeder Associates, La Jolla, CA (USA)). Dec 1980. Con- 
tract AC03-79SF10510. 375p. NTIS, PC A16/MF AOIl. 
Order Number DE82008017. 

Portions of this report are illegible. 

Information on the GCFR demonstration plant is presented 
concerning the nuclear steam supply system; balance of plant sys- 
tems; licensing program; safety program; development program 
plan summaries; and major outstanding issues. 


50218 (DOE/SF/10510—T11-Exec.Summ.) GCFR dem- 
onstration plant: conceptual design and status report. Briefing 
document and executive summary. (Helium Breeder Asso- 
ciates, La Jolla, CA (USA)). Dec 1980. Contract AC03- 
79SF10510. 42p. NTIS, PC A03/MF AO1. Order Number 
DE82008018. 

Portions of document are illegible. 

Helium Breeder Associates (HBA), a non-profit corporation, 
has been the program manager and technical integrator of the Gas- 
Cooled Fast Reactor (GCFR) development effort since 1977. When 
DOE discontinued support of the GCFR in 1980, the HBA mem- 
bers undertook the task of providing for an orderly termination and 
documentation of the program. HBA does not agree with the 
government's rational for withdrawing support for this promising 
technology and has directed its termination and documentation 
toward preserving the current state of its development. Toward 
that end, HBA has compiled a report of which this is a brief sum- 
mary covering the conceptual design of the demonstration plant 
and status of the program as of the end of 1980. All the work in 
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design, development, safety, and licensing which has been done to 
date, both in this country and in Europe, has given positive results 
and the prognosis for ultimately achieving the potential advantages 
of the GCFR is excellent. The report is intended to provide the 
reader with the design considerations that were current at the time 
of program termination. The report could be useful in restarting the 
program in the future by establishing the basis of the completed 
conceptual design and indicating a logical path for new design and 
development. : 


50219 (DOE/SF/70030—T54-Rev.1) Design basis specifi- 
cation: Mark II leak detection system. (General Electric Co., 
Sunnyvale, CA (USA). Advanced Reactor Systems Dept.). 
Jun 1979. Contract AT03-76SF70030. 30p. NTIS, PC A03/ 
MF AO1. Order Number DE82007885. 

Portions of document are illegible. 

This specification establishes the requirements for the design 
and analysis of the General Electric Mark II water/steam to 
sodium Leak Detection Module (hereafter called the Leak Detec- 
tion Module). The Mark II Leak Detection Module Design is in- 
tended to be prototypic of a design for use on liquid metal fast 
breeder reactor plants. The first two Mark II modules will undergo 
development testing on the Sodium Component Test Installation 
(SCTI) of the Energy Technology and Engineering Center 
(ETEC), Santa Susana, California and at the Experimental Breeder 
Reactor II (EBR II) near Idaho Falls, Idaho. 


50220 (DOE/SF/70030—T55) Selection of transition 
leak size for LLTR series II test A-4. Roberts, J.M.; Quin- 
tana, L.M. (General Electric Co., Sunnyvale, CA (USA). 
Advanced Reactor Systems Dept.). Mar 1979. Contract 
AT03-76SF70030. 38p. (XL—796-79042). NTIS, PC A03/ 
MF AO1. Order Number DE82008036. 

Portions of document are illegible. 

The objective of this report is to provide the basis for the 
selection of this transition leak size for testing in the LLTR. This 
test, designated as Test A-4, is of particular interest because, of all 
the larger nonflame-jet-type-leaks, it has the longest dwell time in 
the vessel before the rupture disc blows, thus terminating the IHTS 
pressure rise. Its potential for generating secondary leaks is consid- 
ered high. It is easy to postulate the generation of such a leak start- 
ing with small leak wastage and progressing into larger and larger 
leak sizes by self-wastage and adjacent tube wastage. On the other 
hand, it is not easy to postulate an instantaneous DEG failure in a 
properly designed and manufactured steam generator. All small 
leaks which are not terminated would appear to progress in stages 
which eventually pass through the transition size before they gener- 
ate sufficient pressure to burst the rupture disc. For these reasons 
major emphasis is placed on the transition leak size. 


50221 (DOE/SF/70030—T60) Prototype steam generator 
test at SCTI/ETEC. Acoustic program test plan. Greene, 
D.A.; Thiele, A.; Claytor, T.N. (General Electric Co., 
Sunnyvale, CA (USA). Advanced Reactor Systems Dept.). 
Oct 1981. Contract AT03-76SF70030. 22p. (XL—791- 


10141). NTIS, PC A02/MF AOl. Order Number 
DE82008075. 

Portions of document are illegible. 

This document is an integrated test plan covering programs 
at General Electric (ARSD), Rockwell International (RI) and Ar- 
gonne National Laboratory (CT). It provides an overview of the 
acoustic leak detection test program which will be completed in 
conjunction with the prototype LMFBR steam generator at the 
Energy Technology Engineering Laboratory. The steam generator 
is installed in the Sodium Components Test Installation (SCTI). 
Two acoustic detection systems will be used during the test pro- 
gram, a low frequency system developed by GE-ARSD (GAAD 
system) and a high frequency system developed by RI-AI (HALD 
system). These systems will be used to acquire data on background 
noise during the thermal-hydraulic test program. Injection devices 
were installed during fabrication of the prototype steam generator 
to provide localized noise sources in the active region of the tube 
bundle. These injectors will be operated during the steam generator 
test program, and it will be shown that they are detected by the 
acoustic systems. 
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50222 (DOE/SF/70030—T63) SCTI chemical leak detec- 
tion test plan. (General Electric Co., Sunnyvale, CA (USA). 
Advanced Reactor Systems Dept.). 12 Oct 1981. Contract 
AT03-76SF70030. 1lp. (XL—791-10148). NTIS, PC A02/ 
MF AO1. Order Number DE82008262. 

Portions of document are illegible. 

Tests will be conducted on the CRBRP prototype steam 
generator at SCTI to determine the effects of steam generator ge- 
ometry on the response of the CRBRP chemical leak detection 
system to small water-to-sodium leaks in various regions of the 
steam generator. Specifically, small injections of hydrogen gas (sim- 
ulating water leaks) will be made near the two tubesheets, and the 
effective transport times to the main stream exit and vent line hy- 
drogen meters will be measured. The magnitude and time charac- 
teristics of the meters’ response will also be measured. This infor- 
mation will be used by the Small Leak Protection Base Program 
(SG027) for improved predictions of meter response times and leak 
detection sensitivity. 


50223 (DOE/SF/71031—T30) COROPT heterogeneous 
flux model. Bailey, H.S.; Alexander, C.N. (General Electric 
Co., Sunnyvale, CA (USA). Advanced Reactor Systems 
Dept.). Sep 1981. Contract AT03-76SF71031. 8p. (KL—898- 
10352-II). NTIS, PC A02/MF AOl. Order Number 
DE82008011. 

Portions of document are illegible. 

The PHYSICS module of COROPT calculates the power 
and flux distributions, power fractions, required fissile enrichment, 
and fuel mass balances. Sufficiently accurate data are clearly neces- 
sary for the results of the thermal hydraulic and fuel pin and assem- 
bly performance analysis to be acceptable. The smooth flux and 
power distribution model developed for the homogeneous core 
COROPT application has been shown to be accurate for homoge- 
neous cores in the range of interest. However, this model and 
simple modifications of it have proven to not provide the accuracy 
desired for heterogeneous cores such as the LDP design. With the 
objective of providing a fast running approximate solution for the 
flux and power distributions and the other physics parametes, a 
new technique has been evaluated using the LDP core layout for 
test calculations. 


50224 (DOE/SF/71031—T31) Evaluation of fuel release 
rate and mechanism tests under RBCB conditions. Adamson, 
M.G. (General Electric Co., Sunnyvale, CA (USA). Ad- 
vanced Reactor Systems Dept.). Sep 1981. Contract ATO03- 
76SF71031. 13p. (XL—898-10352-I). NTIS, PC A02/MF 
A01. Order Number DE82008013. 

This task includes theoretical evaluation of fuel/fission prod- 
uct release behavior from failed LMFBR fuel elements as well as 
an on-going experimental investigation of the mechanism of oxide 
fuel dispersal into flowing liquid sodium. The primary objectives of 
this work are to develop a fuel source term that can be used in pre- 
dictive models for primary heat transfer system contamination and 
to understand the separate influences of important system variables 
(such as flow rate, oxygen impurity level) on this source term. The 
present report is written in two parts: the first, in condensed form, 
is an updated evaluation of fuel (U,Pu) and fission product release 
data, and the second describes the current status of supporting ex- 
perimental work at General Electric’s Vallecitos Laboratory. 


50225 (DOE/SF/71031—T33) Remote equipment tech- 
nology. Final report for GFY 1880. Wadekamper, D.C. 
(General Electric Co., Sunnyvale, CA (USA). Advanced 
Reactor Systems Dept.). Sep 1980. Contract ATO03- 
76SF71031. 72p. (XL—895-00459-3). NTIS, PC A04/MF 
AO01. Order Number DE82008071. 

An interactive graphics terminal and a desk-top computer 
were utilized to perform a Computer Aided Remote Maintenance 
simulation of a hypothetical equipment item. The equipment item 
included an electrical connection, hydraulic fitting, and simple bolt 
pattern which were maintained by remote manipulators during the 
simulation. These remote maintenance operations demonstrated that 
the Computer Aided Remote Maintenance simulation technology 
could be extended to complex equipment items. As a result, these 
equipment items can be evaluated from the standpoint of remote 
operation and maintenance prior to purchase or installation in a 
remote processing or cell arrangement. 
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50226 (DOE/SF/71031—T35) Bundle duct interaction 
studies for fuel assemblies. Hsia, H.T.S.; Kaplan, S. (General 
Electric Co., Sunnyvale, CA (USA). Advanced Reactor 
Systems Dept.). Jun 1981. Contract AT03-76SF71031. 35p. 
(XL—898-10344). NTIS, PC A03/MF AO1. Order Number 
DE82008224. 

Portions of document are illegible. 

It is known that the wire-wrapped rods and duct in an 
LMFBR are undergoing a gradual structural distortion from the 
initially uniform geometry under the combined effects of thermal 
expansion and irradiation induced swelling and creep. These defor- 
mations have a significant effect on flow characteristics, thus caus- 
ing changes in thermal behavior such as cladding temperature and 
temperature distribution within a bundle. The temperature distribu- 
tion may further enhance or retard irradiation induced deformation 
of the bundle. This report summarizes the results of the corftinuing 
effort in investigating the bundle-duct interaction, focusing on the 
need for the large development plant. 


50227 (DOE/SF/71031—T36) GE: ARSD contribution 
to LIFE4 documentation. Harbourne, B.L.; Hirko, R.J. 
(General Electric Co., Sunnyvale, CA (USA). Advanced 
Reactor Systems Dept.). Jun 1981. Contract ATO03- 
76SF71031. 22p. (XL—898-10346). NTIS, PC A02/MF 
A01. Order Number DE82008288. 

Enclosed are GE-ARSD contributions to the LIFE4, Rev. 
O Programmers Manual which is being compiled by W-ARD. In- 
cluded are descriptions of subroutines CWASTE, FRACT, 
GOLDN, GAPCON and PLENP, and a description of the clad- 
ding creep rupture models. The documentation is based on the 
working version of the code as it existed at the end of May, and 
therefore, some minor revisions may be required when the new 
master version of the code is created. 


50228 (DOE/SF/71032—T45) Design criteria for a self- 
actuated shutdown system to ensure limitation of core 
damage. Deane, N.A.; Atcheson, D.B. (General Electric 
Co., Sunnyvale, CA (USA). Advanced Reactor Systems 
Dept.). Sep 1981. Contract AT03-76SF71032. 107p. (XL— 
898-10480). NTIS, PC A06/MF A0Ol. Order Number 
DE82011823. 

Portions of document are illegible. 

Safety-based functional requirements and design criteria for a 
self-actuated shutdown system (SASS) are derived in accordance 
with LOA-2 success criteria and reliability goals. The design basis 
transients have been defined and evaluated for the CDS Phase II 
design, which is a 2550 MWt mixed oxide heterogeneous core reac- 
tor. A partial set of reactor responses for selected transients is pro- 
vided as a function of SASS characteristics such as reactivity 
worth, trip points, and insertion times. 


50229 (EUR—7249) 1980 Annual status report reactor 
safety. (Commission of the European Communities, Ispra 
(Italy). Joint Research Centre). 1981. 14p. NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE82701060. 

The JRC reactor safety programme involves theoretical and 
experimental activities to analyse accidents and their consequences 
for LWRs and LMFBRs. The first project deals with the improve- 
ment and the application of methodologies for risk and reliability 
assessment. This activity involves the identification and modelling 
of accident sequences and events and the analysis of fault trees. In 
this project, the implementation of a centralized data bank system 
(European Reliability Data System) is foreseen, which should pro- 
vide the information needed for risk assessment studies. In project 2 
a major effort on LWRs is centered on the study of the loss-of- 
coolant accident following large, intermediate or small breaks of 
the primary circuit. These accidents are simulated out of pile in the 
LOBI facility. In project 3 a contribution is made to solve material 
problems and to provide data and calculation methods for end of 
life predictions of reactor components. It involves a contribution to 
the programme for the inspection of steel components (PISC) as 
well as the study of fracture and creep fatigue properties of stain- 
less steel. In the project 4 and 5 a deterministic approach is adopted 
to solve some problems of large hypothetical accidents in an 
LMFBR. The calculation tools developed concern sodium thermo- 
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hydraulics in fuel element bundles, fuel coolant interaction, whole 
core accidentanalysis, containment loading and response and post 
accident heat removal. 


50230 (GA-A—15706) Alternate materials for the GCFR 
steam-generator tube bundle. Penzes, L.E.; Zvirbulis, M.J. 
(General Atomic Co., San Diego, CA (USA)). Jun 1982. 
Contract AT03-76SF71023. 93p. NTIS, PC AO5/MF AOI. 
Order Number DE82019547. 

A study has been performed to evaluate, on a preliminary 
basis, the use of alternate materials for various items in the Gas 
Cooled Fast Breeder Reactor (GCFR) steam generator. These 
items include the heat transfer tube bundle, the tube expansion 
loops, and the superheat tubesheet assembly. The materials consid- 
ered were 12 Cr - 1 Mo (12 Cr), Super 9 Cr - 1 Mo (Super 9 Cr), 9 
Cr - 1 Mo (9 Cr), and Alloy 800. Partially decarburized 2-1/4 Cr - 
1 Mo was also investigated for reference purposes. This report is 
divided into three major parts. The first part determines the me- 
chanical properties and associated stress allowables for the GCFR 
steam generator alternate materials. The second part investigates 
the bundle design and the top exhaust expansion loop of the GCFR 
steam generator using alternate materials. The third part studies the 
applicability of alternate materials to the GCFR superheat tube- 
sheet design. 


50231 (HEDL-SA—2199) Grain-boundary segregation in 
solution-treated, Nimonic PE16 during neutron irradiation. 
Yang, W.J.S. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Sep 1981. Contract AC06- 
76FF02170. 19p. (CONF-811145—5). NTIS, PC A02/MF 
A011. Order Number DE82005909. 

From International conference on neutron irradiation effects; 
Argonne, IL, USA (9 Nov 1981). 

Solute segregation at grain boundaries has been examined in 
solution-treated Nimonic PE16 after irradiation in EBR-II to 
fluences of 6 and 10 x 107? n/cm? (E > 0.1 MeV) in the tempera- 
ture range 425 to 650°C. Energy-dispersive x-ray spectrometry 
shows grain boundary enrichment of Ni, Ti, Al, and Si and deple- 
tion of Fe and Cr in samples irradiated at temperatures above 
510°C. Electron microscope examinations further show that a con- 
tinuous 30 nm thick layer of y' forms at grain boundaries and at 
incoherent twin boundaries in samples irradiated at temperatures 
above 510°C and that antiphase boundaries are clearly revealed in 
superlattice dark-field images of the +’. 


50232 (HEDL-SA—2410-FP) Remote fabrication of nu- 
clear fuel: a secure automated fabrication overview. Nyman, 
D.H.; Benson, E.M.; Yatabe, J.M.; Nagamoto, T.T. (Han- 
ford Engineering Development Lab., Richland, WA 
(USA)). 4 Nov 1981. Contract AC06-76FF02170. 5p. 
(CONF-811103—100). NTIS, PC A02/MF AOl. Order 
Number DE82006030. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

An automated line for the fabrication of breeder reactor fuel 
pins is being developed. The line will be installed in the Fuels and 
Materials Examination Facility (FMEF) presently under construc- 
tion at the Hanford site near Richland, Washington. The applica- 
tion of automation and remote operations to fuel processing tech- 
nology is needed to meet program requirements of reduced person- 
nel exposure, enhanced safeguards, improved product quality, and 
increased productivity. Commercially available robots are being in- 
tegrated into operations such as handling of radioactive material 
within a process operation. These and other automated equipment 
and chemistry analyses systems under development are described. 


50233 (HEDL-SA—2414-FP) Automated handling for 
SAF batch furnace and chemistry analysis operations. 
Bowen, W.W.; Sherrell, D.L.; Wiemers, M.J. (Hanford En- 
gineering Development Lab., Richland, WA (USA)). 3 Nov 
1981. Contract AC06-76FF02170. 7p. (CONF-811103—95). 
NTIS, PC A02/MF AO1. Order Number DE82006028. 


From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 


The Secure Automated Fabrication Program is developing a 
remotely operated breeder reactor fuel pin fabrication line. The 
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equipment will be installed in the Fuels and Materials Examination 
Facility being constructed at Hanford, Washington. Production is 
scheduled to start in mid-1986. The application of small pneumati- 
cally operated industrial robots for loading and unloading product 
into and out of batch furnaces and for distribution and handling of 
chemistry samples is described. 


50234 (HEDL-SA—2477-FP) Transfer tunnel transporter. 
system for the Fuels and Materials Examination Facility. 
Petty, J.A.; Miller, S.C.; Richards, J.T. (Hanford Engineer- ' 
ing Development Lab., Richland, WA (USA); Nuclear Pa- 
cific, Inc., Seattle, WA (USA)). 12 Nov 1981. Contract 
AC06-76FF02170. 4p. (CONF-811103—86). NTIS, PC 
A02/MF A0O1. Order Number DE82006050. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

The detail design is complete and fabrication is approximate- 
ly 75% complete on the Transfer Tunnel Transporter System. This 
system provides material handling capability for large, bulky equip- 
ment between two hot cells in a new Breeder Reactor Program 
support facility, the Fuels and Materials Examination Facility. One 
hot cell has an air atmosphere, the other a high purity inert gas at- 
mosphere which must be maintained during transfer operations. 
System design features, operational capabilities and remote recov- 
ery provisions are described. 


50235 (HEDL-SA—2576-FP) Relationship between phase 
development and swelling of AISI 316 during temperature 
changes. Yang, W.J.S.; Garner, F.A. (Hanford Engineering 
Development Lab., Richland, WA (USA)). Apr 1982. Con- 
tract AC06-76FF02170. 20p. (CONF-820628—12). NTIS, 
PC A02/MF AO1. Order Number DE82017737. 

From 11. international symposium on effects of radiation on 
materials, American Society for Testing and Materials; Scottsdale, 
AZ, USA (28 Jun 1982). 

The effect of temperature changes on radiation-induced 
swelling and phase development of AISI 316 has been examined for 
specimens irradiated in two different experiments. The formation of 
radiation-stable phases at low temperature appears to precede swell- 
ing but these phases tend to dissolve when subsequently subjected 
to higher temperature. Phases which develop at high temperature 
persist when the temperature is subsequently lowered. Once nu- 
cleated at low temperatures, voids tend to persist without reduction 
in density at higher temperatures. However, a new round of void 
nucleation occurs when the temperature is decreased during irradia- 
tion. If the swelling has entered the steady-state swelling regime 
prior to the temperature change, there is no effect on the subse- 
quent swelling rate. For temperature changes that occur before the 
end of the transient swelling regime, substantial changes can occur 
in the swelling behavior, particularly if the changes occur in the 
range around 500°. The isothermal swelling behavior of AISI 316 is 
much less sensitive to irradiation temperature than previously envi- 
sioned. 


50236 (HEDL-SA—2586-FP) Testing of remote equip- 
ment for the Secure Automated Fabrication Line. Gerber, 
E.W.; Hayward, M.L.; Sherrell, D.L. (Hanford Engineering 
Development Lab., Richland, WA (USA)). 10 May 1982. 
Contract AC06-76FF02170. Sp. (CONF-820609—66). NTIS, 
PC A02/MF AO1. Order Number DE82018923. 

From American Nuclear Society annual meeting; Los Ange- 
les, CA, USA (6 Jun 1982). 

Portions of document are illegible. 

The Secure Automated Fabrication (SAF) Line is a remote- 
ly operated, plutonium fuel fabrication process being designed by 
Westinghouse Hanford Company for the Department of Energy. 
The Line incorporates extensive first-of-a-kind automated process 
equipment. A major test program is in progress to test process 
equipment in engineering facilities prior to final installation. The 
test program, facility, and early results are summarized in this 
report. 
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50237 (HEDL-SA—2621-FP) History dependence and 
consequences of the microchemical evolution of AISI 316. 
Garner, F.A.; Porter, D.L. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). Apr 1982. Contract 
AC06-76FF02170. 16p. (CONF-820628—11). NTIS, PC 
A02/MF AO1. Order Number DE82018955. 

From 11. international symposium on effects of radiation on 
materials, American Society for Testing and Materials; Scottsdale, 
AZ, USA (28 Jun 1982). e 

The onset of void swelling in AISI 316 can be correlated 
with the removal of the elements nickel and silicon into precipitate 
phases. This conclusion was reached earlier based on measurement 
of microscopic volumes and has now been confirmed by the use of 
bulk extraction and elemental analysis of precipitates formed during 
irradiation. It appears that the average level of nickel remaining in 
the alloy matrix can be used as an index to assess the degree of 
completion of the microchemical evolution. The dependence of 
nickel removal on neutron flux and fluence, irradiation temperature, 
applied stress and preirradiation thermal-mechanical treatment is 
consistent with the behavior of swelling in response to these varia- 
bles. It appears that at 400°C the microchemical evolution is very 
sluggish and still in progress at 14 x 107? n/cm? (E > 0.1 MeV). 
This suggests that the swelling rate at low temperatures will contin- 
ue to increase with fluence and will approach that measured at 
higher temperatures. This higher swelling rate can be realized for 
some temperature histories which accelerate the kinetics of phase 
evolution. 


50238 (HEDL-SA—2665-FP) Ultrasonic inspection of 
liquid-metal-filled austenitic stainless steel piping welds. 
Mech, S.J.; Martin, J.D. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). 6 May 1982. Contract 
AC06-76FF02170. 6p. (CONF-820563—5). NTIS, PC A02/ 
MF AOl1. Order Number DE82017759. 

From 5. international conference on quantitative NDE in the 
nuclear industry; San Diego, CA, USA (10 May 1982). 

The goal of this effort is to reliably detect a crack extending 
25 to 50% through the wall of Schedule 40 sodium filled pipe at 
refueling temperatures (204°C [400°F]) using remote examination 
techniques. The task of demonstrating a prototype ultrasonic ISI 
system under simulated refueling conditions was laid out in two 
phases. The first phase was initiation of long-lead efforts which 
were key elements of a practical prototype system, including ultra- 
sonic signal analysis efforts and laboratory prototype support sys- 
tems. The second phase, dependent on successful completion of the 
first, consisted of development and demonstration of a prototype 
system in a simulated ISI environment. 


50239 (HEDL-SA—2691-FP) Breeder reactor fuel devel- 
opment in the USA. Gibby, R.L.; Mahagin, D.E. (Hanford 
Engineering Development Lab., Richland, WA (USA)). 29 
Mar 1982. Contract AC06-76FF02170. 25p. (CONF- 
820547—15). NTIS, PC A02/MF A0Ol. Order Number 
DE82018948. 

From 84. annual meeting of the American Ceramic Society; 
Cincinnati, OH, USA (2 May 1982). 

Portions of document are illegible. 

An overview of the National LMFBR Fuel Development 
Program is presented which includes a brief review of fuel per- 
formance concerns and issues and highlights of current fuel testing 
activities in EBR-II and the FFTF. 


50240 (HEDL-SA—2708-FP) Analysis of the high- 
fluence creep behavior of two precipitation-strengthened 
alloys. Chin, B.A.; Puigh, R.J. (Hanford Engineering Devel- 
opment Lab., Richland, WA (USA)). 30 Mar 1982. Contract 
AC06-76FF02170. 15p. (CONF-820628—10). NTIS, PC 
A02/MF AO1. Order Number DE82018957. 

From 11. international symposium on effects of radiation on 
materials, American Society for Testing and Materials; Scottsdale, 
AZ, USA (28 Jun 1982). 

The results of pressurized tube experiments designed to in- 
vestigate the creep behavior of two precipitation hardened alloys 
(M813 and PE16) of the Fe-Cr-Ni system are presented. Data are 
reported covering temperatures from 400°C to 750°C, for accumu- 
lated fluences to 16 x 107? n/cm’, E > 0.1 Mev. This corresponds 
to five years of testing in EBR-II. Both alloys show greater swell- 
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ing and creep resistance than 316 CW. A peak in the creep tem- 
perature dependence of M813 and PE16 was found that corre- 
sponds to the peak swelling temperature. The in-reactor creep 
resistance is rapidly lost for irradiation temperatures greater than 
675°C in both alloys. The results support micromechanisms of irra- 
diation creep which are theoretically linked to the swelling phe- 
nomena. 


50241 (HEDL-SA—2712-FP) Spectrum-integrated helium 
generation cross sections for °Li and '°B in the sigma and 
fission cavity standard neutron fields. Oliver, B.M.; Farrar, 
H. IV; Lippincott, E.P.; Fabry, A. (Hanford Engineering 
Development Lab., Richland, WA (USA); Rockwell Inter- 
national Corp., Canoga Park, CA (USA); Centre d'Etude de 
l'Energie Nucleaire, Mol (Belgium)). 6 May 1982. Contract 
AC06-76FF02170. 15p. (CONF-820321—29). NTIS, PC 
A02/MF AOl1. Order Number DE82018946. 

From 4. ASTM-EURATOM symposium on reactor dosi- 
metry; Gaithersburg, MD, USA (22 Mar 1982). 

The spectrum-integrated helium generation cross sections for 
®Li and ’°B have been determined for the Sigma Sigma and Fission 
Cavity standard neutron fields of the BR1 reactor at the CEN/ 
SCK Laboratories, Mol, Belgium. The cross sections were obtained 
from helium concentrations measured in numerous small crystalline 
samples of natural boron, enriched '°B, and enriched ®LiF by pre- 
cise high-sensitivity mass spectrometry. The measured helium con- 
centrations have been corrected for such factors as neutron self- 
shielding, flux depression, and flux gradients. The determined cross 
sections are compared with values calculated from the ENDF/B-V 
cross section file using theoretical and evaluated spectra for the 
two facilities. The results of these comparisons are similar to those 
previously obtained for ®Li and '°B in BIG-10 and CFRMF, and 
indicate discrepancies between the measured and calculated cross 
sections. Obtaining acceptable consistency will require changes to 
the neutron spectrum in Sigma Sigma and to one or both isotope 
cross sections. 


50242 (NITAR—17(470)) Deformation and stresses in fuel 
assembly shrouds due to radiation-induced swelling and creep. 
Krasnoselov, V.A.; Kolesnikov, A.N.; Prokhorov, V.I.; Os- 
trovskii, Z.E. (Nauchno-Issledovatel’skij Inst. Atomnykh 
Reaktorov, Dimitrovgrad (USSR)). 1981. 22p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1l. Order Number 
DE82701110. 

The investigation of radiation-induced swelling of the hexa- 
hedral shroud of material testing assembly made of Kh18N10T steel 
is carried out. The irradiation has been performed in the BOR-60 
reactor with maximum fluence of 2.14x10** n/cm? at temperature of 
350-460 deg C. It has been found that the maximum of radiation- 
induced swelling is situated 125 mm above the median plane at tem- 
perature approximately equal 460 deg C, irradiation dose - 57 dpa 
accoding to the TRN standard and equals 18.6%. A strong hetero- 
geneity of swelling over the assembly perimeter, which has caused 
the hexahedron deflection constituting 3-4 mm at the level of 300 
mm above the median plane has been revealed. On the basis of ob- 
tained experimental data an estimation of contact stresses connected 
with the mechanical interaction of hexahedrons under the condi- 
tions of smelling and creep has been carried out. It is shown that 
these stresses are proportional to the ratio of swelling and creep 
rates. It has been established that for sufficiently high fluences the 
increase in the initial gap between the assemblies does not result in 
the contact stress changes but only delays the moment of the me- 
chanic contacts between the assemblies and increases their bending 
and distortion. 


50243 (NUREG/CR—2518) Thermodynamic properties 
of water for computer simulation of power plants. Kuck, I.Z. 
(Arizona Univ., Tucson (USA). Dept. of Nuclear Engineer- 
ing). May 1982. 61p. GPO $4.50. 

Portions of document are illegible. 

Steam property evaluations may represent a significant por- 
tion of the computing time necessary for power system simulations. 
Empirical equations have been obtained for the thermodynamic 
properties of water in the region of interest. To maintain thermody- 
namic consistency, the compressibility factor Z, in terms of pres- 
sure and temperature, was obtained by curve fitting, and the enth- 
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alpy, entropy, and internal energy were derived by standard rela- 
tionships. Formulations for heat capacity, saturation temperature as 
a function of saturation pressure, the specific volume of saturated 
water as a function of the saturation temperature were determined 
by curve fitting of independent equations. Derivatives were ob- 
tained by differentiation of the appropriate formulations. Evapora- 
tor and superheater components of a liquid metal fast breeder reac- 
tor power plant simulator were chosen as test cases for the empiri- 
cal representations. 


50244 (WAPD-TM—1410) Techniques for chamfer and 
taper grinding of oxide fuel pellets (LWBR Development Pro- 
gram). Johnson, R.G.R.; Allison, J.W. (Bettis Atomic Power 
Lab., Pittsburgh, PA (USA)). Oct 1981. Contract AC11- 
76PN00014. 38p. NTIS, PC A03/MF A0O1. Order Number 
DE82018862. : 

Floor mounted centerless grinding machines were adapted 
for shaping the edges of cylindrical oxide fuel pellets for the Light 
Water Breeder Reactor (LWBR) by plunge grinding. Edge con- 
figurations consisted of chamfers, either 0.015 inch x 45° or 0.006 
inch x 45°, or tapers 0.150 inch long x .0025 inch deep. Grinding 
was done by plunging the pellet against a shaped grinding wheel 
which ground both the diameter to the required size and shaped the 
edges of the pellet. Two plunges per pellet were required to com- 
plete the operation. Separate wheels were needed for grinding 
either a chamfer or a taper, the set up was adjustable to vary the 
size of the chamfer or taper as needed. The set up also had the 
flexibility to accommodate the multiple pellet lengths and diameters 
required by the LWBR design. Tight manufacturing tolerances in 
the chamfer and taper dimensions required the use of dimensional 
control charts and statistical sampling plans as process controls. 


50245 (WAPD-TM—1491) Preliminary design and manu- 
facturing feasibility study for a machined Zircaloy triangular 
pitch fuel rod support system (grids) (AWBA development 


program). Horwood, W.A. (ed.). (Bettis Atomic Power 
Lab., Pittsburgh, PA (USA)). Jul 1981. Contract AC11- 
76PN00014. 75p. NTIS, PC A04/MF AO1. Order Number 
DE82014950. 

General design features and manufacturing operations for a 
high precision machined Zircaloy fuel rod support grid intended 
for use in advanced light water prebreeder or breeder reactor de- 
signs are described. The grid system consists of a Zircaloy main 
body with fuel rod and guide tube cells machined using wire EDM, 
a separate AM-350 stainless steel insert spring which fits into a full 
length T-slot in each fuel rod cell, and a thin (0.025” or 0.040” 
thick) wire EDM machined Zircaloy coverplate laser welded to 
each side of the grid body to retain the insert springs. The fuel rods 
are placed in a triangular pitch array with a tight rod-to-rod spac- 
ing of 0.063 inch nominal. Two dimples are positioned at the mid- 
thickness of the grid (single level) with a 90° included angle. Data 
is provided on the effectiveness of the manufacturing operations 
chosen for grid machining and assembly. 


50246 (WAPD-TM—1498) Finite-element procedure for 
calculating the three-dimensional inelastic bowing of fuel rods 
(AWBA development program). Martin, S.E. (Bettis Atomic 
Power Lab., West Mifflin, PA (USA)). May 1982. Contract 
AC11-76PN00014. 73p. NTIS, PC A04/MF AOl. Order 
Number DE82015127. 

An incremental finite element procedure is developed for 
calculating the in-pile lateral bowing of nuclear fuel rods. The fuel 
rod is modeled as a viscoelastic beam whose material properties are 
derived as perturbations of the results of an axisymmetric stress 
analysis of the fuel rod. The effects which are taken into account in 
calculating the rod’s lateral bowing include: (a) lateral, axial, and 
rotational motions and forces at the rod supports, (b) transverse 
gradients of temperature, fast-neutron flux, and fissioning rate, and 
(c) cladding circumferential wall thickness variation. The procedure 
developed in this report could be used to form the basis for a com- 
puter program to calculate the time-dependent bowing as a function 
of the fuel rod’s operational and environmental history. 
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50247 (WAPD-TM—1501) Model for the transition in 
the oxidation of zirconium-base alloys (LWBR development 
program). Dollins, C.C.; Jursich, M. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Bettis Atomic Power Div.). 
Oct 1981. Contract AC11-76PN00014. 19p. NTIS, PC A02/ 
MF AO1. Order Number DE82019362. 


At a weight gain of approximately 20 to 30 mg/dm? during 
the oxidation of zirconium-base alloys at reactor operating tempera- 
tures the oxidation rate accelerates. This is the so-called transition. 
A mechanistic model has been developed to describe the transition 
based on the growth and interconnection of small pores along the 
oxide metal interface. Once the pores interconnect coolant can 
reach the oxide-metal interface and oxidation accelerates. The 
model has been programmed and incorporated into the previously 
reported oxidation model. Good agreement has been obtained be- 
tween the model predictions and experimental data. 


50248 (WAPD-TM—1509) Thermal tests to investigate 
stability of externally pressurized Zircaloy-4 tubing over axial 
gaps (LWBR Development Program). Selsley, I.A. (Bettis 
Atomic Power Lab., Pittsburgh, PA (USA)). Jul 1982. Con- 
tract AC11-76PN00014. 77p. NTIS, PC AO5/MF AOl1. 
Order Number DE82019363. 


Externally pressurized thermal testing of 152 specimens of 
Zircaloy-4 fuel rod cladding has been conducted to determine ef- 
fects of several parameters on cladding stability over potential axial 
gaps in LWBR (nonfreestanding) fuel rods. Parameters evaluated 
include temperature, radial gaps, pellet tapers, axial gaps, cladding 
wall, thickness, cladding diameter, and contractile strain ratio. 


50249 (WAPD-TM—1513) Review of physics critical ex- 
periments using the thoria fuel system (AWBA development 
program). DiGuiseppe, C.P.; Johnson, E.G. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Bettis Atomic Power 
Div.). Jul 1982. Contract AC11-76PN00014. 44p. NTIS, PC 
A03/MF A0O1. Order Number DE82019514. 

Portions of document are illegible. 

The results from five sets of physics experiments involving 
thoria fuel systems in light water have been compared against pre- 
dictions obtained using calculational methods developed for the 
Bettis Light Water Breeder Reactor (LWBR) program including 
both Monte Carlo and diffusion theory neutronic solutions. The nu- 
clear data sets used in these comparisons consisted of those devel- 
oped under the LWBR program along with both ENDF/B-III and 
IV nuclear data evaluations. Using the methods and nuclear data 
developed for LWBR, good agreement was found in the prediction 
of such quantities as reactivity, activation profiles, and region 
power fractions for the various lattice arrangements considered. 


50250 Chemical compatibility of uranium carbides with 
Cr-Fe-Ni alloys. Beahm, E.C.; Culpepper, C.A. (Oak Ridge 
Natl Lab, Tenn, USA). Nuclear Technology; 54: No. 2, 215- 
222(Aug 1981). 

This paper discusses the chemical compatibility of uranium 
carbides and Cr-Fe-Ni alloys, which has been evaluated by thermo- 
dynamic modeling and experimental phase studies. Two reaction 
temperatures, 973 and 1273 K, were used to simulate normal and 
overtemperature operation of advanced liquid-metal fast breeder re- 
actor fuel-cladding couples. 27 refs. 


50251 Analytical evaluation of ovality and application to 
fuel elements in Experimental Breeder Reactor II subassemb- 
lies. Seidel, B.R.; Einziger, R.E.; Hudman, G.D. (Argonne 
Natl Lab, Idaho Falls, Idaho, USA). Nuclear Technology; 53: 
No. 1, 37-45(Apr 1981). 

Ovality of elliptically distorted cylindrical fuel elements has 
long been observed for several fuel-element designs including Ex- 
perimental Breeder Reactor II (EBR-II) driver-fuel elements. The 
objective of this paper is to report the derivation and application of 
a simple and effective technique to quantify ovality in any elliptical- 
ly distorted cylindrical geometry. The technique has been applied 
to EBR-II blanket and driver-fuel elements with and without spacer 
wires, respectively. 8 refs. 
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50252 Measurement and calculation of the effectiveness 
of the gas-cooled fast breeder reactor grid-plate shield. Slater, 
C.O.; Cramer, S.N.; Ingersoll, D.T.; Williams, M.L.; Muck- 
enthaler, F.J.; Manning, J.J.; Hull, J.L. (Oak Ridge Natl 
Lab, Tenn, USA). Nuclear Technology; 52: No. 3, 354- 
369(Mar 1981). 


An analysis of the Oak Ridge National Laboratory Tower 
Shielding Facility gas-cooled fast breeder reactor (GCFR) grid- 
plate shield design confirmation experiment was performed and in- 
ferences were made concerning the effectiveness of the grid-plate 
shield design. This paper presents the results of the analysis of the 
experiment and presents some implications for the GCFR demon- 
stration plant and future designs. 15 refs. 


50253 Neutronic space-time effects with thermal-hydrau- 
lic feedback in large homogeneous and heterogeneous liquid- 
metal fast breeder reactors. Su, S.F.; Orechwa, Y.; Henry- 
son, H. II. (Argonne Natl Lab, Ill, USA). Nuclear Technol- 
ogy; 52: No. 3, 370-382(Mar 1981). 


Two-dimensional multigroup space-time kinetics calculations 
with thermal-hydraulic feedback were performed for 1000- and 
1800-MW(electric) homogeneous and heterogeneous liquid-metal 
fast breeder reactors. The recent development of the FX2-TH code 
has made feasible an evaluation of the importance of spatial effects 
in the calculation of operational fast reactor transients. This paper 
concerns two basic questions. The first is the relative capability of 
point kinetics and space-time kinetics calculations in predicting re- 
actor parameters under an initiating transient due to the asymmetric 
withdrawal of a single control rod. The second question concerns 
the neutronic transient behavior with thermal-hydraulic feedback of 
homogeneous and heterogeneous LMFBR cores. 6 refs. 


50254 Fabrication of grid spacer assemblies for liquid- 
metal fast breeder reactors. Jones, E.D.; McBride, A.; 
Thomas, K.C. (Westinghouse Electr Corp, Waltz Mill, Pa, 
USA). Nuclear Technology; 52: No. 3, 393-400(Mar 1981). 


This paper describes the fabrication methods used in the 
manufacture of 217-rod grid spacers, designed to support oxide- 
fueled rods in three ducted assemblies. Two of these assemblies will 
occupy driver positions during the acceptance test phase of the 
Fast Flux Test Facility (FFTF) at Richland, Washington (the third 
is spare). Comparative performance data will then be obtained since 
the grid spacer assemblies are positioned adjacent to standard wire- 
wrapped assemblies. 2 refs. 


50255 Waterside corrosion correlations for 2/one quar- 
ter/ Cr-1 Mo steel in liquid-metal fast breeder reactor steam 
generators. Hampton, L.V.; Licina, G.J.; Roy, P. (GE, San 
Jose, Calif, USA). Nuclear Technology; 52: No. 3, 431- 
434(Mar 1981). 


The isothermal corrosion of 2/one quarter/ Cr-1 Mo steel in 
superheated steam is approximated by the linear relationship W?W/ 
sub 0/+Rt, where W/sub 0/ and R are constants exhibiting inverse 
temperature dependences. The objective of this paper is to provide 
the basis for corrosion allowances for 2/one quarter/ Cr-1 Mo steel 
components in the water/steam environments of liquid-metal fast 
breeder reactor (LMFBR) steam generators. 23 refs. 


50256 Simplified procedures for fast reactor fuel cycle 
and sensitivity analysis. Badruzzman, A.; Becker, M. (Rens- 
selaer Polytech Inst, Troy, NY, USA). Nuclear Technology; 
52: No. 2, 198-213(Feb 1981). 


Simplified methods based on the weak dependence of the 
fast reactor spectra on exposure have been developed for fuel cycle 
and sensitivity analysis of both the homogenized core and the core- 
blanket systems, resulting in significant savings in computer time 
relative to a direct method of spectrum calculation. In this paper 
the development of simplified procedures to include space depend- 
ence of the spectrum is reported. These methods are extended to 
evaluate the sensitivity of fuel cycle cost and breeding when basic 
cross-section data are varied. A simple method to complement 
direct methods of exposure-dependent multigroup sensitivity analy- 
sis has also been developed. 13 refs. 
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50257 Bow in Experimental Breeder Reactor II reflector 
subassemblies. Shields, J.A. Jr. (Wayne State Univ, Detroit, 
set USA). Nuclear Technology; 52: No. 2, 214-227(Feb 

A series of investigations was performed to identify the 
mechanisms responsible for severe fuel handling difficulties in the 
Experimental Breeder Reactor II. A combination of swelling-in- 
duced bow of inner row reflectors and relaxed thermal bow of 
outer row reflectors was found to be responsible for the observed 
problems. The results of the investigations are presented and their 
implications discussed. 27 refs. 


50258 In-reactor creep measurements. Gilbert, E.R.; 
Chin, B.A. (Hanford Eng Dev Lab, Richland, Wash, USA). 
Nuclear Technology; 52: No. 2, 273-283(Feb 1981). 

A nationally based program with the U.S. Department of 
Energy on in-reactor creep studies has produced experimental re- 
sults that are being used for design and performance analyses of fast 
breeder reactors. This paper discusses experimental methods, types 
of tests, and experimental results. 20 refs. 


50259 Age softening characteristics of annealed 2-/one 
quarter/Cr-1Mo steel in the temperature range 424 to 704°C, 
Pizzo, P.P.; Mandurrago, G.L. (Appl Corp., Sunnyvale, 
CA). Journal of Engineering Materials and Technology; 103: 
No. 1, 62-70(Jan 1981). 

The short-term age softening characteristics of isothermal 
annealed and post weld heat treated at 2-/one quarter/Cr-1Mo steel 
have been investigated over the temperature range 454 to 727°C 
(850 to 1340°F). Significant degradation in flow strength is ob- 
served for times and temperatures within the current service regime 
of the commercial alloy. Age softening is atypical: flow strength 
degradation is most rapid at some intermediate temperature. 24 refs. 


: 


50260 (DOE/SF/71031—T29) Secure Automated Fabri- 
cation: a system design description (SDD), section 1. Konze, 
G.M.; Thompson, M.L.; Wadekamper, D.C.; Zimmer, J.J. 
(General Electric Co., Sunnyvale, CA (USA). Advanced 
Reactor Systems Dept.). [nd]. Contract AT03-76SF71031. 
84p. (XL—895-00459-1). NTIS, PC AO5/MF A0Ol. Order 
Number DE82005398. 

Information is presented concerning the conversion system 
to convert purified mixed nitrate solution to MO/sub x/ powder; 
powder preparation and pellet fabrication; sintering and pin load- 
ing; assembly fabrication; and scrap recovery. 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


50261 (LA-UR—82-1360) Design options for the SP-100 
thermoelectric nuclear space power plant. Koenig, D.R.; 
Ranken, W.A. (Los Alamos National Lab., NM (USA)). 
1982. Contract W-7405-ENG-36. 7p. (CONF-820814—9). 
NTIS, PC A02/MF A0O1. Order Number DE82015813. 

From 17. Intersociety Energy Conversion Engineering con- 
ference; Los Angeles, CA, USA (8 Aug 1982). 

Portions of document are illegible. 

Design options for the SP-100 Space Nuclear Power Plant 
(formerly SPAR) are reviewed that led to the current, radiatively 
coupled, baseline system design described in this paper. The selec- 
tion of the radiative coupled configuration provides features that fa- 
cilitate assembly, improves reliability and reduces the interactions 
between the nuclear and converter subsystem designs. Also the 
core design has continued to evolve incorporating individual fuel 
modules in the design. 
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REFER ALSO TO CITATION(S) 50439, 50440, 50443, 50480, 52469 
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50262 (AD-A—106649/7) Improvements needed in the 
Nuclear Regulatory Commission's Office of Inspector and 
Auditor. (General Accounting Office, Washington, DC 
(USA). Energy and Minerals Div.). 9 Jul 1981. SOp. 
(EMD—81-72). NTIS, PC A03/MF AO1. 

This report discusses the improvements needed in the Nucle- 
ar Regulatory Commission's Office of Inspector and Auditor. Also, 
we raise the possibility of Congress establishing an Office of Inspec- 
tor General at the Commission. Such an office will ensure that the 
Congress and the Commissioners receive objective information on 
problems within the Commission and enhance public trust in the 
regulation of commercial nuclear power. 


50263 (INIS-mf—6877) Public information and licensing 
procedures for nuclear installations. European experience. 
Mayoux, J.C.; Chevillard, F.; Mutschler, U.; Stubbe, C. (In- 
ternational Nuclear Law Association (INLA), Brussels (Bel- 
gium)). Oct 1981. 19p. (In French). (CONF-8109120—1). 
NTIS (US Sales Only), PC A02/MF AOl. Order Number 
DE82780513. 

From Nuclear International Jura "81; Palma de Mallorca, 
Spain (27 Sep 1981). 

This paper reviews the licensing procedures for nuclear in- 
stallations in various European countries and examines the form, 
content and methods selected for information and consultation of 
the public. The author stresses the importance of this stage in the 
procedure, both for the nuclear operator and the public authorities, 
given the population’s concern about the environment. He con- 
cludes that, irrespective of its complexity, the nuclear field cannot 
remain the concern of a few initiates competent to take decisions 
and that, consequently, this implies creation of new information sys- 
tems to meet the public’s desire to participate more directly in the 
process. 


50264 (INIS-mf—6878) Post-TMI developments in U.S. 
nuclear power siting and licensing policies. Rowden, M.A. 
(International Nuclear Law Association (INLA), Brussels 


(Belgium)). Oct 1981. 37p. (CONF-8109120—2). NTIS (US 


PC A03/MF _ AOI. 


Sales Only), Order 


DE82780514. 

From Nuclear International Jura "81; Palma de Mallorca, 
Spain (27 Sep 1981). 

The regulatory consequences of the Three Mile Island acci- 
dent continue to exert a dominating influence on the American nu- 
clear power programme, in particular on siting and licensing poli- 
cies. The major regulatory and legislative measures are discussed 
and also listed in chronological order and summarized in the Ap- 
pendices to the paper. These summaries illustrate the shift in focus 
of the regulatory measures from an initial emphasis on licensing 
constraints to a change so as to expedite the licensing procedure. 


Number 


50265 (INIS-mf—6879) Licensing procedures and siting 
problems of nuclear power stations in Japan. Saito, O. (Inter- 
national Nuclear Law Association (INLA), Brussels (Bel- 
gium)). Oct 1981. 10p. (CONF-8109120—3). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82780515. 

From Nuclear International Jura "81; Palma de Mallorca, 
Spain (27 Sep 1981). 

This paper describes the legislative and regulatory frame- 
work for nuclear power plant licensing in Japan and the different 
stages in the licensing procedure. The role and responsibilities of 
the authorities competent for the different types of nuclear facilities 
(power generation, ship propulsion and research) are also reviewed. 
The Annexes to the paper contain charts of the administrative 


structure for nuclear activities, the licensing procedure and nuclear 
facilities. 


50266 (INIS-mf—6880) Public participation in nuclear li- 
censing procedures from the viewpoint of constitutional law. 
Mutschler, U.; Stubbe, C. (International Nuclear Law Asso- 
ciation (INLA), Brussels (Belgium)). Oct 1981. 17p. (In 
French). (CONF-8109120—4). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE82780516. 

From Nuclear International Jura "81; Palma de Mallorca, 
Spain (27 Sep 1981). 
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This paper reviews public participation in the licensing pro- 
cedure for nuclear installations, in particular in the Federal Repub- 
lic of Germany. Examples are given of practical experience ac- 
quired to date, also in the field of case-law. Finally, the paper 
stresses the importance of public information in nuclear procedures 
in view of the growing concerns for the environment. 


50267 (INIS-mf—6881) Legislation on nuclear siting and 
the Italian experience. Albano, R. (International Nuclear 
Law Association (INLA), Brussels (Belgium)). Oct 1981. 
24p. (In French). (CONF-8109120—S5). NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE82780517. 

From Nuclear International Jura "81; Palma de Mallorca, 
Spain (27 Sep 1981). 

The 1975 Act on nuclear power plant siting determines the 
licensing procedure for nuclear installations and provides for prior 
consultation of the regional authorities, although the ultimate deci- 
sion rests with the governmental authorities. The author describes 
the Act’s shortcomings in practice and reviews possible measures at 
regulatory and practical level to associate the regions more closely 
with the licensing procedure, while widening the debate to include 
economic and social questions. 


50268 (INIS-mf—6882) 1978 supplement to the Atomic 
Energy Act. Fischer, U. (International Nuclear Law Associ- 
ation (INLA), Brussels (Belgium)). Oct 1981. 12p. (In 
French). (CONF-8109120—6). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE82780518. 

From Nuclear International Jura "81; Palma de Mallorca, 
Spain (27 Sep 1981). 

In Switzerland a revision of nuclear legislation was approved 
by popular vote on 20 May 1979. This paper analyses the reasons 
for the revision, in particular those underlying the opposition to the 
licensing procedure for nuclear installations. Pending the entry into 
force of a new Atomic Energy Act, a Federal Order came into op- 
eration on 1 August 1979 and concerns a new procedure for a gen- 
eral licence for nuclear installations. A general licence is granted 
only if the need for a nuclear power plant is demonstrated and ar- 
rangements are made for radioactive waste management and plant 
decommissioning. 


50269 (INIS-mf—6883) Comparative aspects of proce- 
dures to authorize the siting of electro-nuclear power stations 
among the member countrie of the European Community. 
Montecchi, G. (International Nuclear Law Association 
(INLA), Brussels (Belgium)). Oct 1981. 4p. (CONF- 
8109120—7). NTIS (US Sales Only), PC A02/MF AOI1. 
Order Number DE82780519. 

From Nuclear International Jura "81; Palma de Mallorca, 
Spain (27 Sep 1981). 

This paper makes a brief comparison of the licensing proc- 
esses for nuclear installations in European Community States, in 
particular concerning consultation of the public, the competent au- 
thorities and the period for the procedure in the countries consid- 
ered. 


50270 (INIS-mf—6884) Nuclear power plants: recent de- 
velopments in Brazil relating to the legal aspect of installation 
- erection - operation. de Lima Moreira, Y.M. (International 
Nuclear Law Association (INLA), Brussels (Belgium)). Oct 
1981. 9p. (CONF-8109120—8). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE82780520. 

From Nuclear International Jura "81; Palma de Mallorca, 
Spain (27 Sep 1981). 

A Federal statutory system governs the setting up and oper- 
ation of nuclear power plants in Brazil. This paper describes the 
general regulatory framework for electric utilities and in particular 
analyses the licensing procedure for nuclear installations. 


50271 (INIS-mf—6885) Legal and administrative prob- 
lems in regulating public participation in licensing of nuclear 
installations. Cornelis, J.C. (International Nuclear Law As- 
sociation (INLA), Brussels (Belgium)). Oct 1981. 8p. 
(CONF-8109120—9). NTIS (US Sales Only), PC A02/MF 
AOl. Order Number DE82780521. 
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From Nuclear International Jura "81; Palma de Mallorca, 
Spain (27 Sep 1981). 

This general analysis of the question of public acceptance of 
nuclear activities focuses on the problems met by all governmental 
authorities in implementing their nuclear programmes. The author 
highlights the need for more specific regulations aimed at guaran- 
teeing fuller information to the public and ensuring closer participa- 
tion by it. 


50272 (INIS-mf—6886) Santa Maria de Garona: ten 
years of experience under commercial operation. Sanchez, 
J.L. (International Nuclear Law Association (INLA), Brus- 
sels (Belgium)). Oct 1981. 14p. (CONF-8109120—10). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82780522. 

From Nuclear International Jura "81; Palma de Mallorca, 
Spain (27 Sep 1981). 

The problems encountered during the operation of this Span- 
ish nuclear power plant are in the author’s view similar to those in 
other counters. The great development in nuclear technology has 
not always been reflected in the applicable legislation. Also, the di- 
versity of provisions on transport, the environment, public health 
etc. must be closely studied for correct application. The lengthy 
procedure for obtaining licences is also described as are problems 
of supply contracts with foreign firms. Finally, nuclear third party 
liability questions in the context of the Paris Convention and do- 
mestic regulations on transport are analysed in details. 


50273 (INIS-mf—6891) Referendum 1978 - Nuclear 
power plant ban Act 1978 - legal consequences. Staudinger, 
F. (International Nuclear Law Association (INLA), Brussels 
(Belgium)). Oct 1981. 10p. (CONF-8109120—15). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82780527. 

From Nuclear International Jura "81; Palma de Mallorca, 
Spain (27 Sep 1981). 

This paper discusses the legal consequences of the 1978 Act 
banning nuclear power production. It provides a summary outline 
of the relevant rules of the Austrian Constitution and reviews the 
legal basis for the organisation of the national electricity system. 


50274 (NUREG—0020-V5-N9) Licensed operating reac- 
tors. Data as of August 31, 1981. Status summary report. 
(Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Management and Program Analysis). Sep 1981. 
399p. NTIS, PC A17/MF AOI. 

The report provides data on the operation of nuclear units as 
timely and accurately as possible. This information is collected by 
the Office of Management and Program Analysis from the Head- 
quarters staff of NRC’s Office of Inspection and Enforcement, from 
NRC's Regional Offices, and from utilities. The three sections of 
the report are: monthly highlights and statistics for commercial op- 
erating units, and errata from previously reported data; a compila- 
tion of detailed information on each unit, provided by NRC's Re- 
gional Offices, IE Headquarters and the utilities; and an appendix 
for miscellaneous information such as spent fuel storage capability, 
reactor-years of experience and non-power reactors in the U.S. It is 
hoped the report is helpful to all agencies and individuals interested 
in maintaining an awareness of the U.S. energy situation as a whole. 


50275 (NUREG—0580-Vol.11) Regulatory Licensing 
status summary report. Nuclear power plants data for deci- 
sions (blue book), January 1-April 19, 1982. (Nuclear Regu- 
latory Commission, Washington, DC (USA). Office of Re- 
source Management). May 1982. 74p. GPO. 

This management report, Regulatory Licensing Status Sum- 
mary Report, is designed to provide the necessary information for 
controlling the progress of review processes for central station nu- 
clear reactor applications. It utilizes data collected from the Office 
of Nuclear Reactor Regulation, Office of the Executive Legal Di- 
rector, Office of Inspection and Enforcement, and the National 
Laboratories, and analyzed by the Office of Resource Management 
in the implementation of the regulatory information system. Section 
I of this edition consists of the three summary of accomplishments, 
the new application forecast for OL’s and CP’s, and an abbreviation 
key. Section II represents the main body of the report; and consists 
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of the facility information. All OL’s are listed first, followed by 
CP’s, standard design reviews, other reviews, and finally, a non- 
power reactor summary. Each project consists of general facility 
data, current status for all phases of the review, and targeted and 
actual completion date was for all key milestones in the review. 


50276 (NUREG—0580-Vol.11-No.6) Regulatory Licens- 
ing Status Summary Report. Nuclear power plants data for 
decisions (blue book), May 16-June 16, 1982. (Nuclear Regu- 
latory Commission, Washington, DC (USA). Office of Re- 
source Management). Jul 1982. 72p. GPO. 

This management report, Regulatory Licensing Status Sum- 
mary Report, is designed to provide the necessary information for 
controlling the progress of review processes for central station nu- 
clear reactor applications. It utilizes data collected from the Office 
of Nuclear Reactor Regulation, Office of the Executive Legal Di- 
rector, Office of Inspection and Enforcement, and the National 
Laboratories, and analyzed by the Office of Resource Management 
in the implementation of the Regulatory Information System. Sec- 
tion I of this edition consists of the three summary of accomplish- 
ments, the new application forecast for OL’s and CP’s, and an ab- 
breviation key. Section II represents the main body of the report 
and consists of the facility information. All OL’s are listed first, fol- 
lowed by CP’s, standard design reviews, other reviews, and finally, 
a non-power reactor summary. Each project consists of general fa- 
cility data, current status for all phases of the review, and targeted 
and actual completion dates for all key milestones in the review. 


50277 (NUREG—0787-Suppl.3) Safety evaluation report 
related to the operation of Waterford Steam Electric Station, 
Unit No. 3. Docket No. 50-382, Louisiana Power and Light 
Company. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Apr 
1982. 85p. GPO $5.00. 

On July 9, 1981, the Nuclear Regulatory Commission (NRC) 
issued a Safety Evaluation Report related to the operation of Wa- 
terford Steam Electric Station, Unit No. 3. On October 13, 1981, 
the staff issued Supplement No. 1 to the SER and on January 13, 
1982 the staff issued Supplement No. 2 to the SER. This supple- 
ment updates the SER by providing the staff's evaluation of infor- 
mation submitted by the applicant since the SER and Supplement 
Nos. 1 and 2 were issued. This supplement also includes a copy of 
the supplemental report by the Advisory Committee on Reactor 
Safeguards dated March 9, 1982. 


50278 (NUREG—0831-Supp.3) Safety evaluation report 
related to the operation of Grand Gulf Nuclear Station, Units 
1 and 2. Docket Nos. 50-416 and 50-417, Mississippi Power 
& Light Company, Middle South Energy, Inc., South Missis- 
sippi Electric Power Association. (Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Reactor 
Regulation). Jul 1982. 42p. GPO $4.75. 

Supplement 3 to the Safety Evaluation Report for Mississip- 
pi Power & Light Company, et. al., joint application for licenses to 
operate the Grand Gulf Nuclear Station, Units 1 and 2, located on 
the east bank of the Mississippi River near Port Gibson in Clai- 
borne County, Mississippi, has been prepared by the Office of Nu- 
clear Reactor Regulation of the US Nuclear Regulatory Commis- 
sion. Information is presented concerning design criteria for struc- 
tures and systems; engineered safety systems; auxiliary systems; op- 
erations; and TMI-2 requirements. 


50279 (NUREG—0836) Report of the Office of Nuclear 
Reactor Regulation technical assistance task force. (Nuclear 
Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Reactor Regulation). Nov 1981. 100p. NTIS, PC 
A05/MF AO1. 

In 1981, the Director of the Office of Nuclear Reactor Reg- 
ulation (NRR) of the Nuclear Regulatory Commission (NRC) char- 
tered a task force to assess the office program of technical assist- 
ance and to recommend improvements. The task force divided the 
technical assistance program into four areas, and the practices in 
each area were assessed through a series of surveys of staff, man- 
agement, and contractor personnel. The task force placed emphasis 
in its interview and assessment process on the problem areas that 
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exist in the technical assistance program. The report thus reflects a 
weight on the faults found as a result of the inquiries made. The 
four major areas of technical assistance contracting studied were 
program planning, program management and execution, program 
control and management information systems, and program admin- 
istration and coordination. 


50280 (NUREG—0853-Suppl.1) Safety evaluation report 
related to the operation of Clinton Power Station, Unit No. 1. 
Docket No. 50-461, Illinois Power Company. (Nuclear Regu- 
latory Commission, Washington, DC (USA). Office of Nu- 
clear Reactor Regulation). Jul 1982. 81p, GPO $5.50. 

Information is presented concerning site characteristics; 
design criteria for structures, systems, and components; reactor 
coolant and connected systems; engineered safety systems; instru- 
mentation and controls; electric power system; auxiliary systems; 
radiation protection; and conduct of operations. 


50281 (NUREG—0887) Safety evaluation report related 
to the operation of Perry Nuclear Power Plant, Units 1 and 
2. Docket Nos. 50-440 and 50-441, Cleveland Electric Ilumi- 
nating Company. (Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Reactor Regulation). 
May 1982. 544p. GPO $12.00. 

This Safety Evaluation Report has been prepared by the 
Office of Nuclear Reactor Regulation of the US Nuclear Regula- 
tory Commission in response to an application filed by the Cleve- 
land Electric Illuminating Company on behalf of itself and as agent 
for the Duquesne Light Company, the Ohio Edison Company, the 
Pennsylvania Power Company and the Toledo Edison Company 
(the Central Area Power Coordination Group, CAPCO), as appli- 
cants and owners, for a license to operate the Perry Nuclear Power 
Plant Units 1 and 2 (Docket Nos. 50-440 and 50-441). The facility is 
located near Lake Erie in Lake County, Ohio. Subject to favorable 
resolution of the items discussed in this report, the NRC staff con- 
cludes that the facility can be operated by the Cleveland Electric 


Illuminating Company without endangering the health and safety of 
the public. 


50282 (NUREG—0910) NRC comprehensive records dis- 
position schedule. (Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Technical Information and Doc- 
ument Control). Jul 1982. 185p. GPO $7.50. 

Effective January 1, 1982, NRC will institute records reten- 
tion and disposal practices in accordance with the approved Com- 
prehensive Records Disposition Schedule (CRDS). CRDS is com- 
prised of NRC Schedules (NRCS) 1 to 4 which apply to the 
agency's program or substantive records and General Records 
Schedules (GRS) 1 to 22 which apply to housekeeping or facilita- 
tive records. The schedules are assembled functionally/organiza- 
tionally to facilitate their use. Preceding the records descriptions 
and disposition instructions for both NRCS and GRS, there are 
brief statements on the organizational units which accumulate the 
records in each functional area, and other information regarding the 
schedules’ applicability. 


50283 (NUREG—0920) Nuclear Regulatory Commission: 
1981 annual report. (Nuclear Regulatory Commission, 
Washington, DC (USA)). 1981. 221p. GPO. 

This seventh annual report of the US Nuclear Regulatory 
Commission covers major actions, events and planning that oc- 
curred during fiscal year 1981, with some coverage of later events, 
where appropriate. Chapters of the report address the agency's var- 
ious functions or areas of activity: regulating nuclear power plants; 
evaluating reactor operating experience; licensing nuclear materials 
and their transportation; safeguarding nuclear plants and materials; 
managing nuclear wastes; inspection and enforcement; cooperation 
with state governments; international activities; research and stand- 
ards development; hearings; decisions and litigation; and administra- 
tive and public communications matters. Each chapter presents a 


detailed review of program accomplishments during the report 
period, fiscal year 1981. 
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50284 (NUREG—0931) Technical specifications, Susque- 
hanna Steam Electric Station, Unit No. 1, Docket No. 50-387. 
Appendix A to License No. NPF-14. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation). Jul 1982. 486p. GPO $11.00. 
Information is presented concerning safety limits and limiting 
safety system settings; limiting conditions for operation and surveil- 
lance requirements; design features; and administrative controls. 


50285 (NUREG/BR—0052) Public Document Room file 
classification system. (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of the Secretary). Jun 1982. 
34p. Nuclear Regulatory Commission, Public Document 
Room, Washington, DC 20555. Order Number 
DE82905242. 

This listing contains detailed descriptions of the file classifi- 
cation system for documents available from the Public Document 
Room (PDR) of the US Nuclear Regulatory Commission. As a 
public service branch of the agency, the PDR maintains facilities 
for receiving, processing, storing, and retrieving documents which 
NRC generates or receives in performing its regulatory function. 
Unlike a library, the PDR does not maintain collections of formally 
published materials, such as books, monographs, serials, periodicals, 
or general indexes. The documents on file at the PDR can be re- 
ports, written records of meetings (transcripts), existing or proposed 
regulations, the text of licenses or their amendments, and corre- 
spondence. 


50286 (NUREG/CR—2664) Selected review of foreign li- 
censing practices for nuclear power plants. Stevenson, J.D.; 
Thomas, F.A. (Structural Mechanics Associates, Cleveland, 
OH (USA)). Apr 1982. 146p. NTIS, PC A0O7/MF AOl. 
Order Number DE82903160. 

Portions of document are illegible. 

A compilation and description of current US and foreign li- 
censing and regulatory practices, considering areas of particular in- 
terest associated with seismology, meteorology, hydrology, struc- 
tural engineering, metallurgy and materials, and mechanical engi- 
neering are presented. Also included is a brief description of nucle- 
ar power plant regulatory and licensing organizations involved. 
The particular countries surveyed are the following: Canada, 
France, Japan, Sweden, United Kingdom, United States, and the 
Federal Republic of Germany. 


50287 Status of power-reactor projects undergoing licens- 
ing review. Silver, E.G. (comp.). Nuclear Safety; 23: No. 4, 
494-501(Jul 1982). 

Recent regulatory and other actions relating to power reac- 
tors undergoing licensing review are summarized in Table 1 as of 
May 1, 1982. Except as otherwise noted, all the information pre- 
sented in this article is taken from NRC press releases or from the 
reactor docket file, both of which are available at the NRC Public 
Document Room, 1717 H Street NW, Washington, DC 20555. 


2108 Economics 


REFER ALSO TO CITATION(S) 50578 


50288 (DOE/AD/06333—T1) Exploratory study of the 
major factors influencing craft productivity in nuclear power 
plant construction. Volume I. Sebastian, S.J.; Borcherding, 
J.D. (Texas Univ., Austin (USA). Dept. of Civil Engineer- 
ing). May 1979. Contract FG01-78AD06333. 211p. NTIS, 
PC A10/MF AO1. Order Number DE82007508. 

The data for this study were collected at six nuclear power 
plant construction sites spread throughout the United States. The 
geographical distribution included two projects from the Midwest 
and one site from each the Deep South, North Central, Southwest, 
and Northeast regions of the nation. The range for stage of comple- 
tion varied from between approximately four and seventy-seven 
percent. Two of the projects were utilizing boiling water reactors 
(BWR) while the balance of the sites made use of the pressurized 
water reactor (PWR) systems. All of the installations had generat- 
ing capacities approximately equal to 1200 megawatts per unit. The 
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primary objective of the study was to provide a comprehensive in- 
vestigation of the most influential factors adversely affecting craft 
productivity by means of a sampling comprised of five hundred 
seventy-six union and open shop carpenters, electricians, and pipe- 
fitters. The overall average amount of time lost due to delays ob- 
taining materials and tools, overcrowded working conditions, inter- 
ferences between crews, postponements relating to quality control 
inspections, and waiting for and/or receiving instructions was esti- 
mated by the tradesmen to be 24.12 manhours per individual on a 
weekly basis. Thus, a minimum of 60.3% of each tradesman’s time 
is lost due to one of the aforementioned predicaments. Conversely, 
this figure accounts for a maximum possible level of direct work 
activity equal to 39.7% and is not inclusive of any personal breaks 
or late starts/early quits. The combined mean duration that was 
speculated for rework activities at all six sites totaled 5.77 man- 
hours per craftsman per week. The summation of these two esti- 
mates yields a value of 29.89 manhours showing that only slightly 
more than twenty-five percent of each worker's time is allocated to 
productive endeavors for activities being engaged in for the first 
time. 


50289 (EUR—7250) 1980 Annual status report: plutoni- 
um fuels and actinide research. (Commission of the Europe- 
an Communities, Karlsruhe (Germany, F.R.). European 
Inst. for Transuranium Elements). 1981. 9p. NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE82701105. 

This report deals with: operation limits of plutonium fuels; 
actinide cycle safety; actinide research. 


50290 (HEDL-SA—2500-FP) Effect of construction time, 
interest rate, and inflation on the capital cost of nuclear 
power plants. Abel, P.S.; Greybeck, E.M.; Omberg, R.P. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). Sep 1981. Contract AC06-76FF02170. 29p. 
(CONF-811103—124). NTIS, PC A03/MF AOl. Order 
Number DE82017740. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

Cost estimates for nuclear power plants currently under con- 
struction are on the order of four billion dollars. It will be shown, 
in this paper, that this is a direct consequence of relatively high in- 
flation rates and relatively long construction times. If either infla- 
tion rates or construction times, or a combination thereof, should 
decrease significantly, cost estimates for nuclear power plants could 
return to approximately two billion dollars. 


50291 (HEDL-SA—2627-FP) Effect of long construction 
times on utility financial requirements. Francis, J.M. (Han- 


ford Engineering Development Lab., Richland, WA 
(USA)). Jan 1981. Contract AC06-76FF02170. 13p. (CONF- 
820609—67). NTIS, PC A02/MF AOl. Order Number 
DE82018944. 

From American Nuclear Society annual meeting; Los Ange- 
les, CA, USA (6 Jun 1982). 

It is well-known that long construction times significantly in- 
crease the cost of an individual nuclear plant. Long construction 
times, however, are not confined to either a single plant or a single 
utility. Rather, they apparently occur in almost all nuclear plants 
currently under construction. The total financial requirement to 
complete the 82 nuclear plants currently under construction was as- 
sessed. The analysis was performed assuming a construction time of 
ten years in one case, and six years in another. It was found that 
decreasing the construction time from ten to six years will reduce 
the financial requirements of the utility industry by $89 billion. 


50292 (ORNL—5718) Gas-cooled reactor programs. Fuel- 
management positioning and accounting module: FUEL- 
MANG Version V1.11, September 1981. Medlin, T.W.; Hill, 
K.L.; Johnson, G.L.; Jones, J.E.; Vondy, D.R. (Oak Ridge 
National Lab., TN (USA)). Jan 1982. Contract W-7405- 
ENG-26. 174p. NTIS, PC A08/MF A0Ol. Order Number 
DE82008905. 

Portions of document are illegible. 

This report documents the code module FUELMANG for 
fuel management of a reactor. This code may be used to position 
fuel during the calculation of a reactor history, maintain a mass bal- 
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ance history of the fuel movement, and calculate the unit fuel cycle 
component of the electrical generation cost. In addition to handling 
fixed feed fuel without recycle, provision has been made for fuel 
recycle with various options applied to the recycled fuel. A con- 
tinuous fueling option is also available with the code. A major edit 
produced by the code is a detailed summary of the mass balance 
history of the reactor and a fuel cost analysis of that mass balance 
history. This code is incorporated in the system containing the 
VENTURE diffusion theory neutronics code for routine use. Fuel 
movement according to prescribed instructions is performed with- 
out the access of additional user input data during the calculation of 
a reactor operating history. Local application has been primarily 
for analysis of the performance of gas-cooled thermal reactor core 
concepts. 


2109 Process Heat Reactors 


REFER ALSO TO CITATION(S) 50201, 50646 


50293 (DOE/ET/34034—T13) Process gas and steam- 
electric system parameters and advanced reformer concept 
guidelines for 850°C IDC and 950°C monolithic HTGR con- 
cepts. (General Electric Co., Sunnyvale, CA (USA). Ad- 
vanced Reactor Systems Dept.). 21 Jan 1982. Contract 
AC03-80ET34034. 9p. NTIS, PC A02/MF AOl. Order 
Number DE82008523. 

The following is a description of the endeavors being pur- 
sued at ARSD as potential means of directly reducing the reformer 
plant and/or product costs. Three broad areas are currently under 
evaluation to achieve the cost reduction objectives and they in- 
clude: (1) reduced reformer cost by simplifying the design, (2) im- 
proving thermochemical performance by enhanced heat transfer 
and catalyst activity, and (3) modification of process condition as- 
sumptions. 


50294 (DOE/ET/34202—57) Advanced Gas Cooled Nu- 
clear Reactor Materials Evaluation and Development Pro- 
gram. Progress report, April 1-June 30, 1981. (General Elec- 
tric Co., Schenectady, NY (USA). Energy Systems Pro- 
grams Dept.). Oct 1981. Contract AC02-76ET34202. 147p. 
NTIS, PC A07/MF A0Ol1. Order Number DE82010653. 

Work covered in this report includes the activities associated 
with the status of the simulated reactor helium supply systems and 
testing equipment. The progress in the screening test program is de- 
scribed; this includes: screening creep results and metallographic 
analysis for materials thermally exposed or tested at 750, 850, 950 
and 1050°C (1382, 1562, 1742 and 1922°F). The status of controlled 
purity helium and air creep-rupture testing in the intensive screen- 
ing test program is discussed. The results of metallographic studies 
of screening alloys exposed in controlled purity helium for 3000 
hours at 1050°C are presented and discussed. In addition, the re- 
sults of bulk carbon analyses on several of the alloys after expo- 
sures at 750, 850, 950 and 1050°C are presented. 


50295 (DOE/SF/02034—T45) Industrial process heat 
market assessment. Bresnick, S. (Gas-Cooled Reactor Asso- 
ciates, La Jolla, CA (USA)). Dec 1981. Contract AC03- 
78SF02034. 240p. (GCRA—82-003). NTIS, PC A1l1/MF 
A011. Order Number DE82007227. 

Portions of document are illegible. 

This report is designed to be a reference resource, giving a 
brdad perspective of the potential HTGR market for industrial 
process heat. It is intended to serve as a briefing document for 
those wishing to obtain background information and also to serve 
as a starting point from which more detailed and refined studies 
may be undertaken. In doing so, the report presents a qualitative 
and quantitative description of the industrial process heat market in 
the US, provides a summary discussion of cogeneration experience 
to date, and outlines the existing institutional and financial frame- 
work for cogeneration. The intent is to give the reader an under- 
standing of the current situation and experience in this area. The 
cogeneration area in particular is an evolving one because of regu- 
lations and tax laws, which are still in the process of being devel- 
oped and interpreted. The report presents the latest developments 
in regulatory and legislative activities which are associated with 
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that technology. Finally, the report presents a brief description of 
the three HTGR systems under study during the current fiscal year 
and describes the specific market characteristics which each appli- 
cation is designed to serve. 


50296 (DOE/SF/02034—T49) High-temperature  gas- 
cooled reactor steam cycle/cogeneration application study 
update. (Gas-Cooled Reactor Associates, La Jolla, CA 
(USA)). Sep 1981. Contract AC03-78SF02034. 38p. NTIS, 
PC A03/MF AO1. Order Number DE82008041. 

Since publication of a report on the application of a High 
Temperature Gas-Cooled Reactor Steam Cycle/Cogeneration 
(HTGR-SC/C) plant in December of 1980, progress has continued 
on application related activities. In particular, a reference plant and 
an application identification effort has been performed, a variable 
cogeneration cycle balance-of-plant design was developed and an 
updated economic analysis was prepared. A reference HTGR-SC/ 
C plant size of 2240 MW(t) was selected, primarily on the basis of 
2240 MW(t) being in the mid-range of anticipated application needs 
and the availability of the design data from the 2240 MW(t) Steam 
Cycle/Electric generation plant design. A variable cogeneration 
cycle plant design was developed having the capability of operating 
at a range of process steam loads between the reference design load 
(full cogeneration) and the no process steam load condition (all 
electric generation). 


50297 (DOE/SF/02034—T55) High-temperature process 
heat. Interim design and cost status report, FY 1981. (Gas- 
Cooled Reactor Associates, La Jolla, CA (USA)). Oct 1981. 
Contract AC03-78SF02034. 16p. NTIS, PC A02/MF AO1. 
Order Number DE82008549. 

Portions of document are illegible. 

Studies conductd on HTGR systems in FY 1980 were con- 
cluded in Application Study Reports to describe the preconceptual 
system designs to that point and discuss possible applications for 
three variations of the systems; the steam cycle/cogeneration plant, 
the higher temperature reformer plant, and the gas turbine concept. 
The HTGR-Reformer Application Study was conceived and direct- 
ed to evaluate the HTGR-R with a core outlet temperature of 
850°C as a near-term Lead Project and as a vehicle to long-term 
HTGR Program Objectives. The scope of this effort included eval- 
uations of the HTGR-R technology, evaluation of potential HTGR- 
R markets, assesment of the economics of commercial HTGR-R 
plants, and the evaluation of the program scope and expenditures 
necessary to establish HTGR-R technology through the completion 
of the Lead Project. 


50298 (DOE/SF/02034—T56) Overview of the siting 
characteristic of the HTGR steam cycle/cogeneration. (Gas- 
Cooled Reactor Associates, La Jolla, CA (USA)). Nov 
1981. Contract AC03-78SF02034. 23p. NTIS, PC A02/MF 
A01. Order Number DE82008552. 

This report presents an overview of the siting characteristics 
of the HTGR-SC/C design and compares them to current NRC 
limiting criteria for radiological impact considerations. A systems 
advantage comparison is also made to an equivalent size PWR. 
Data is presented in summary tabular format that is derived from 
existing plant designs and published safety and environmental anal- 
ysis for both the HTGR and the PWR. 


50299 (DOE/SF/02034—T57) FY 1981 HTGR program 
summary-level program outline (revision 1/30/81). (Gas- 
Cooled Reactor Associates, La Jolla) CA (USA)). 1981. 
Contract AC03-78SF02034. 72p. NTIS, PC A04/MF AO1. 
Order Number DE82008281. 

The objective of the DOE HTGR Program is the develop- 
ment of technology for the most important HTGR applications. 
Through this support, DOE seeks to encourage private sector ini- 
tiatives which will lead to the development of commercially attrac- 
tive HTGR applications that concurrently support national energy 
goals. Currently perceived as important to national energy goals 
are applications that primarily address the process heat market with 
a view toward reduction of national requirements for oil, natural 
gas and coal. A high priority during FY 1981, therefore, will be to 
further identify and define the details of the Technology Program 
so as to assure that it is both necessary and sufficient to provide the 
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required support. In the establishment of a supportive Technology 
Program, key elements which will be addressed are as follows: 
studies will be conducted to further identify and characterize im- 
portant unique HTGR applications and to evaluate their potential 
in the context of market opportunities, utility/user interest, and na- 
tional objectives to develop new energy supply options; based upon 
the configurations and operating characteristics projected for select- 
ed applications, Technology Program requirements must be identi- 
fied to support development, verification, and ultimately licensing 
of components and systems comprising the facilities of interest; and 
in the context of limited resources, sufficient analysis and evaluation 
must be accomplished so as to prioritize technology elements in ac- 
cordance with appropriately developed criteria. 


50300 (DOE/SF/02034—T60) Current experience with 
central-station nuclear cogeneration plants. (Gas-Cooled Re- 
actor Associates, La Jolla, CA (USA)). Oct 1981. Contract 
AC03-78SF02034. 6lp. NTIS, PC A04/MF AOl. Order 
Number DE82008276. 

Portions of document are illegible. 

In considering the potential of the HTGR for nuclear cogen- 
eration, a logical element for investigation is the recent history of 
nuclear cogeneration experience. Little is found in recent literature; 
however, the twin nuclear cogeneration plant at Midland is nearing 
completion and this milestone will no doubt be the basis for a 
number of reports on the unique cogeneration facility and operating 
experiences with it. Less well known in the US is the Bruce Nucle- 
ar Power Development in Ontario, Canada. Originally designed to 
cogenerate steam for heavy water production, the Bruce facility is 
the focus of a major initiative to create an energy park on the 
shores of Lake Huron. To obtain an improved understanding of the 
status and implications of current nuclear cogeneration experience, 
GCRA representatives visited the Ontario Hydro offices in Toron- 
to and subsequently toured the Midland site near Midland, Michi- 
gan. The primary purpose of this report is to summarize the results 
of those visits and to develop a series of conclusions regarding the 
implications for HTGR cogeneration concepts. 


50301 (DOE/SF/02034—T62) HTGR-steam cycle/cogen- 
eration plant economic potential. (Gas-Cooled Reactor Asso- 
ciates, La Jolla, CA (USA)). May 1981. Contract AC03- 
78SF02034. 23p. NTIS, PC A02/MF AOl. Order Number 
DE82008265. 

The cogeneration of heat and electricity provides the poten- 
tial for improved fuel utilization and corresponding reductions in 
energy costs. In the evaluation of the cogeneration plant product 
costs, it is advantageous to develop joint-product cost curves for al- 
ternative cogeneration plant models. The advantages and incentives 
for cogeneration are then presented in a form most useful to evalu- 
ate the various energy options. The HTGR-Steam Cycle/Cogenera- 
tion (SC/C) system is envisioned to have strong cogeneration po- 
tential due to its high-quality steam capability, its perceived nuclear 
siting advantages, and its projected cost advantages relative to coal. 
The economic information presented is based upon capital costs de- 
veloped during 1980 and the economic assumptions identified 
herein. 


50302 (DOE/SF/02034—T63) Overview of the siting 
characteristic of the HTGR steam cycle/cogeneration. (Gas- 
Cooled Reactor Associates, La Jolla, CA (USA)). Nov 
1981. Contract AC03-78SF02034. 23p. NTIS, PC A02/MF 
A01. Order Number DE82008277. 

This report presents an overview of the siting characteristics 
of the HTGR-SC/C design and compares them to current NRC 
limiting criteria for radiological impact considerations. A system 
advantage comparison is also made to an equivalent size PWR. 
Data are presented in summary tabular format that is derived from 
existing plant designs and published safety and environmental anal- 
ysis for both the HTGR and the PWR. 


50303 (DOE/SF/02034—T65) Review of draft HTGR- 
SC/C design and technology development plans. (Gas-Cooled 
Reactor Associates, La Jolla, CA (USA)). 22 Sep 1981. 
Contract AC03-78SF02034. 9p. NTIS, PC A02/MF AOl1. 
Order Number DE82008528. 
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GCRA has approached the initial review of the subject plans 
from the vantage of Utility/User interests in an HTGR-SC/C Lead 
Project as characterized in the HTGR-SC/C Lead Project Plan. At 
their current stage of development, the plans are considered to rep- 
resent the early views of General Atomic Company, acting as a po- 
tential NSSS vendor, on the effort necessary to design and license 
an HTGR-SC/C plant. As such, these plans embody GA's percep- 
tion of the level of technical development and demonstration 
needed to support the cost and risk sharing assumptions in the Lead 
Project Plan. These plans and the plant design which they address 
will be subjected to a more formal review by other vendor and 
Utility interests in the course of establishing the Project Decision 
Package scheduled for June 1982. The culmination of these review 
activities will be the adoption of this information by all participants 
as the HTGR-SC/C Program Baseline. 


50304 (DOE/SF/02034—T77) Industrial process heat 
market assessment. Bresnick, S. (Gas-Cooled Reactor Asso- 
ciates, La Jolla) CA (USA)). Dec 1981. Contract AC03- 
78SF02034. 230p. NTIS, PC Al1/MF AOl. Order Number 
DE82008278. : 

This report is designed to be a reference resource, giving a 
broad perspective of the potential HTGR market for industrial 
process heat. It is intended to serve as a briefing document for 
those wishing to obtain background information and also to serve 
as a starting point from which more detailed and refined studies 
may be undertaken. In doing so, the report presents a qualitative 
and quantitative description of the industrial process heat market in 
the US, provides a summary discussion of cogeneration experience 
to date, and outlines the existing institutional and financial frame- 
work for cogeneration. The intent is to give the reader an under- 
standing of the current situation and experience in this area. The 
cogeneration area in particular is an evolving one because of regu- 
lations and tax laws, which are still in the process of being devel- 
oped and interpreted. The report presents the latest developments 
in regulatory and legislative activities which are associated with 
that technology. Finally, the report presents a brief description of 
the three HTGR systems under study during the current fiscal year 
and describes the specific market characteristics which each appli- 
cation is designed to serve. 


50305 (GA-A—16074) 1170-MW(t) HTGR-PS/C plant 
application study report: steel-mill application. Rao, R.; 
McMain, A.T. Jr.; Stanley, J.D. (General Atomic Co., San 
Diego, CA (USA)). May 1981. Contract AT03-76SF70046. 
40p. NTIS, PC A03/MF AO1. Order Number DE82007022. 

Portions of document are illegible. 

This report describes the application of a high-temperature 
gas-cooled reactor (HTGR) which operates in a process steam/co- 
generation (PS/C) mode in supplying heat and electricity to a large 
steel mill. The technical and economic merits of an 1170-MW(t) 
HTGR-PS/C are compared with those of a coal-fired plant for this 
application. The utility requirements of the steel plant were estimat- 
ed to be 296 MWi(t) as steam at 5.0 MPa (725 psia) and 240 MWe), 
which leaves a surplus of energy from the reference nuclear plant 
design. Cycle diagrams were prepared for two plants: Case 1 
having maximum cogenerated steam and Case 2 having maximum 
cogenerated electricity. The HTGR-PS/C appears economically fa- 
vorable, based on a 30-year economic life of the thermal energy 
source. The safety and licensing issues of the nuclear plant were re- 
viewed. 


50306 (GA-A—16100(Summ.)) 1170-MW(t) HTGR-PS/C 
plant application-study report: alumina-plant application. Rao, 
R.; McMain, A.T. Jr.; Stanley, J.D. (General Atomic Co., 
San Diego, CA (USA)). May 1981. Contract AT03- 
76SF70046. 12p. NTIS, PC A02/MF A0Ol. Order Number 
DE82007219. 

Portions of document are illegible. 

This report considers the HTGR-PS/C application to pro- 
ducing alumina from bauxite. For the size alumina plant considered, 
the 1170-MW(t) HTGR-PS/C supplies 100% of the process steam 
and electrical power requirements and produces surplus electrical 
power and/or process steam, which can be used for other process 
users or electrical power production. Presently, the bauxite ore is 
reduced to alumina in plants geographically separated from the 
electrolysis plant. The electrolysis plants are located near economi- 
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cal electric power sources. However, with the integration of an 
1170-MW(t) HTGR-PS/C unit in a commercial alumina plant, the 
excess electric power available [~ 233 MW(e)] could be used for 
alumina electrolysis. 


50307 (GA-A—16737) Nuclear-heat-source safety study 
for HTGR_ process-heat-plant concept. Landoni, J.A,; 
Houghton, W.J. (General Atomic Co., San Diego, CA 
(USA)). Jun 1982. Contract AT03-76SF70046. 7p. (CONF- 
820814—18). NTIS, PC A02/MF AOl. Order Number 
DE82018904. 

From 17. Intersociety Energy Conversion Engineering con- 
ference; Los Angeles, CA, USA (8 Aug 1982). 

Portions of document are illegible. 

The high-temperature gas-cooled reactor process heat 
(HTGR-PH) supplies heat to a reforming process to produce syn- 
thesis gas from methane and steam. An indirect cycle with a sec- 
ondary helium heat transfer loop between the reactor and reformers 
is used. A safety question arises due to combustible synthesis gas 
and methane in the reformer and associated piping and equipment 
at the reactor site. Postulated accidental releases of combustible 
gases from the reformer area were analyzed. The important release 
and travel modes were found with event tree analysis encompassing 
the initial gas leak (compressor failure and reformer train) to poten- 
tial fission product release. Risk to the public due to vapor clouds 
that may explode as they drift toward the nuclear safety related 
structure and installations, leading to core heatup and eventual fis- 
sion product release to the environment, was determined. This risk 
is not significantly greater than those low risks already associated 
with an HTGR-Steam Cycle plant. 


50308 (GA-A—16804) High-temperature gas-cooled reac- 
tor: a needed option for future energy requirements. Boland, 
C.R.; Goodjohn, A.J.; Van Hagan, T.H. (General Atomic 
Co., San Diego, CA (USA)). Jul 1982. Contract AT03- 
76SF70046. 64p. (CONF-820705—7). NTIS, PC A04/MF 
A0l. Order Number DE82018559. 

From 2. joint ASME/ANS nuclear engineering conference; 
Portland, OR, USA (25 Jul 1982). 

Recent advances in the design and development of the High- 
Temperature Gas-cooled Reactor (HTGR) are described. The char- 
acteristics of the system appear ideally suited to a broad range of 
industrial process heat/process steam requirements and offer the 
potential for repowering many industrial complexes that would oth- 
erwise continue to depend on fossil-fueled energy sources. Among 
the many possible design configurations, this paper concentrates on 
the design of an HTGR-Steam Cycle/Cogeneration (HTGR-SC/C) 
plant on which most of the recent design and development work 
has been concentrated. Those particular features of the design that 
not only lead to satisfying the market requirements but also appear 
capable of meeting the more stringent licensing, availability, and 
maintainability requirements contemplated for nuclear power plants 
are described. 


50309 (GCRA-S—003) HTGR cogeneration-plant project 
evaluation for Intermountain Region. (Gas-Cooled Reactor 
Associates, La Jolla, CA (USA)). Sep 1981. Contract AC03- 
78SF02034. 278p. NTIS, PC A1l3/MF A0Ol1. Order Number 
DE82012704. 

Portions of document are illegible. 

The Intermountain Region of the US was a logical choice 
for study in view of the energy intensive nature of current industri- 
al development and, in particular, the projected development of 
synfuel industries within the region. In addition, there are special 
nuclear technology facilities and manpower resources at the Idaho 
National Engineering Laboratory (INEL) which could uniquely 
complement and support HTGR deployment in the region and 
HTGR development in general. With this background the Inter- 
mountain study was initiated with the following objectives: scope 
the Intermountain Region process heat and electrical requirements 
through year 2020; evaluate the technology, economics, and envi- 
ronmental consequences of displacing fossil combustion with 
HTGR derived energy to meet the above requirements; and project 
the potential HTGR commercialization scenarios supporting the 
above fossil combustion displacement. 
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50310 (GEFR—00568) Methanation plant design for 
HTGR process heat. Davis, C.R. (General Electric Co., 
Sunnyvale, CA (USA). Advanced Reactor Systems Dept.). 
Sep 1981. Contract AC03-80ET34034. 219p. NTIS, PC 
A10/MF AO1. Order Number DE82019167. 

Portions of document are illegible. 

This report describes a 40 MW/sub (t)/ Methanation Plant 
for generating process heat in the form of steam for industrial appli- 
cation. The plant receives syngas via pipeline from a HTGR-Re- 
forming Plant. Conversion of the syngas to methane and water re- 
leases exothermic heat which is used to generate steam. Syngas is 
received at the Methanation Plant at a temperature of 100°F and a 
pressure of 900 psia. Methane and condensate are returned to the 
HTGR-R plant at a temperature of 100°F and a pressure of 870 
psia. Steam is delivered to the steam distribution system at a tem- 
perature of 900°F and a pressure of 900 psia. One isothermal cata- 
lytic reactor and two adiabatic catalytic reactors are used for the 
conversion of syngas to 94.1% (dry bases) methane. The isothermal 
reactor is also the evaporator used to convert saturated water to 
saturated steam. 
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50311 Transactions of the American Nuclear Society. 
Volume 39: winter meeting, 1981. Godlewski, N.Z. (ANS, 
La Grande Park, Ill, USA). Transactions of the American 
Nuclear Society; 39: 1-1076(1981). (CONF-811103—). 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

The transactions of 325 papers contains summaries of the ar- 
ticles presented at the conference. The topics covered are: alternate 
energy technologies and systems, biology and medicine, education, 
environmental sciences, fuel cycle and waste management, fusion 
energy, humand factors systems, isotopes and radiation, materials 
science and technology, mathematics and computation, nuclear 
criticality safety, nuclear reactor safety, power, radiation protection 
and shielding, reactor operations, reactor physics, remote systems, 
technology, and thermal hydraulics. 


2201 Theory And Calculation 


REFER ALSO TO CITATION(S) 50397, 52148, 52183, 52214, 52216 


50312 (ANL/NDM—59) Review of the neutron capture 
process in fission reactors. Poenitz, W.P. (Argonne National 
Lab., IL (USA)). Jul 1981. Contract W-31-109-ENG-38. 
42p. NTIS, PC A03/MF AO1. Order Number DE82009833. 

Portions of document are illegible. 

The importance of the neutron capture process and the 
status of the more important cross section data are reviewed. The 
capture in fertile and fissile nuclei is considered. For thermal reac- 
tors the thermal to epithermal capture ratio for *U and ?5*Th re- 
mains a problem though some improvements were made with more 
recent measurements. The capture cross section of *°*U in the fast 
energy range remains quite uncertain and a long standing discrep- 
ancy for the calculated versus experimental ceniral reaction rate 
ratio C28/F49 persists. Capture in structural materials, fission prod- 
uct nuclei and the higher actinides is also considered. 


50313 (CONF-820321—8) LSL: a_ logarithmic _least- 
squares adjustment method. Stallmann, F.W. (Oak Ridge Na- 
tional Lab., TN (USA); Tennessee Univ., Knoxville (USA). 
Dept. of Mathematics). 1982. Contract W-7405-ENG-26. 7p. 
NTIS, PC A02/MF AO1. Order Number DE82009633. 

From 4. ASTM-EURATOM symposium on reactor dosi- 
metry; Gaithersburg, MD, USA (22 Mar 1982). 

To meet regulatory requirements, spectral unfolding codes 
must not only provide reliable estimates for spectral parameters, but 
must also be able to determine the uncertainties associated with 
these parameters. The newer codes, which are more appropriately 
called adjustment codes, use the least squares principle to determine 
estimates and uncertainties. The principle is simple and straightfor- 
ward, but there are several different mathematical models to de- 
scribe the unfolding problem. In addition to a sound mathematical 
model, ease of use and range of options are important consider- 
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ations in the construction of adjustment codes. Based on these con- 
siderations, a least squares adjustment code for neutron spectrum 
unfolding has been constructed some time ago and tentatively 
named LSL. 


50314 (KURRI-TR—200) Evaluation method of the neu- 
tron fluence and spectrum by measuring the change of isoto- 
pic abundance ratios of arbitrary pairs of nuclides on heavy 
irradiation. Matsushita, R.; Koyama, M. (Kyoto Univ., Ku- 
matori, Osaka (Japan). Research Reactor Inst.). 24 Apr 
1980. 19p. (In Japanese). NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE82903625. 

An evaluation method of the neutron fluence and mean spec- 
trum with which samples have been irradiated is proposed. The 
principle is based on measuring the change of the isotopic abun- 
dance ratios of arbitrary pairs of nuclides having different neutron 
absorption cross sections for both thermal and intermediate neu- 
trons. Advantages of the method are presented, although sensitivity 
is lower than that of the ordinary activation method in a short irra- 
diation period. 


50315 (ORNL/TM—7389) Multigroup covariance matri- 
ces for fast-reactor studies. Smith, J.D. III; Broadhead, B.L. 
(Oak Ridge National Lab., TN (USA)). Apr 1981. Contract 
W-7405-ENG-26. 14lp. NTIS, PC A0O7/MF AOl. Order 
Number DE81025796. 

Portions of document are illegible. 

This report presents the multigroup covariance matrices 
based on the ENDF/B-V nuclear data evaluations. The materials 
and reactions have been chosen according to the specifications of 
ORNL-5517. Several cross section covariances, other than those 
specified by that report, are included due to the derived nature of 
the uncertainty files in ENDF/B-V. The materials represented are 
Ni, Cr, *O; “Gy Fe, Na, 0) *U,, “3 Pu, Pp; 2 a ane -o8 
(present due to its correlation to 7°°U). The data have been origi- 
nally processed into a 52-group energy structure by PUFF-II and 
subsequently collapsed to smaller subgroup strutures. The results 
are illustrated in 52-group correlation matrix plots and tabulated 
into thirteen groups for convenience. 


2202 Components And Accessories 


REFER ALSO TO CITATION(S) 50435, 50457, 50512, 50822 


50316 (EPRI-NP—2428) Irradiated nuclear pressure- 
vessel-steel data base. Topical report. McConnell, P.; Server, 
W.L.; Oldfield, W.; Oldfield, F.M. (Fracture Control Corp., 
Goleta, CA (USA); Materials Research and Computer Sim- 
ulation, Goleta, CA (USA)). Jun 1982. 88lp. NTIS (US 
Sales Only). Order Number DE82905284. 

Portions of document are illegible. 

This report presents a hard copy of the EPRI reactor sur- 
veillance program data base. The data base represents surveillance 
programs from 50 LWR reactors and includes the results from 73 
surveillance capsule test programs. The data presented include 
chemistry of the surveillance materials, capsule irradiation condi- 
tions, and mechanical property data. Statistical treatment of the un- 
irradiated and irradiated Charpy V-notch impact data provides esti- 
mates of the uncertainties related to transition temperature shift and 
upper shelf energy change. 


50317 (FEI—1011) Method to calculate functionals in a 
shield using localized regions with inherent geometry. Savits- 
kii, V.I.; Usanov, V.I. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehnergeticheskij Inst.). 1980. 15p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82701099. 

A method is proposed to solve the problems with three-di- 
mensional inclusions” (localized regions with inherent geometry 
and composition) in the shield of nuclear reactors. The “inclusions” 
represent a conjunction of two regions characterized, as a rule, by a 
high degree of symmetry - a “source” region and a “detector” 
region. The ‘conjugated perturbations” method proposed makes it 
possible, having calculated a direct solution of the kinetic equation 
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for the source” region and a conjugated solution for the detector 
"region", to relate then appropriately and determine the value of 
the functional in question. An example of practical use of the 
method to calculate a fast reactor control system and shield is pre- 
sented, which testifies to its efficiency. 


50318 (GA-A—16717) Considerations in the use of welds 
in elevated-temperature nuclear components. Roberts, D.I.; 
Ryder, R.H. (General Atomic Co., San Diego, CA (USA)). 
Jun 1982. Contract AT03-76ET35301. 41p. (CONF- 
820601—15). NTIS, PC A03/MF AOl. Order Number 
DE82016698. 

From ASME pressure vessel and piping conference; Orlan- 
do, FL, USA (27 Jun 1982). 

The factors that are important in the design of welded ele- 
vated-temperature nuclear components are reviewed. Weldments 
are complex structures from both the metallurgical and structural 
standpoints. Performing detailed stress analysis on weldments re- 
quires a very large amount of data representing the many different 
metallurgical structures that exist within a weldment. The rationale 
and derivation of typical factors applicable to welds between simi- 
lar metals is described. However, real structures frequently contain 
welds between dissimilar metals (such as ferritic and austenitic 
stainless steels). Such welds pose considerable additional challenges 
to the designer, particularly in light of the relatively high failure 
rate being experienced in weldments of this type in industrial use. 
The nature of this problem is described along with simplified ana- 
lytical approaches that can be used to establish design criteria for 
such welds. 


50319 (NE-M—2-5T(1/82)) Austenitic stainless steel 
welding fittings (ASME SA-403 with additional require- 
ments). (Department of Energy, Washington, DC (USA). 
Office of Nuclear Energy Programs). 25 Jan 1982. 8p. Nu- 
clear Standards Management Center, Oak Ridge, TN 37830. 
Order Number DE82010267. 

This standard covers austenitic stainless steel welding fittings 
for nuclear and associated applications. Material shall conform to 
the requirements of ASME SA-403; to the requirements of the 
ASME Boiler and Pressure Vessel Code (ASME Code), Section 
III, Article NB-2000; and to the additional requiements of this 
standard. 


50320 (NUREG/CR—2233) Neutron-dosimeter perform- 
ance and associated calibrations at nuclear power plants. 
Schwartz, R.B.; Endres, G.W.R.; Cummings, F.M. (Pacific 
Northwest Lab., Richland, WA (USA); National Bureau of 
Standards, Washington, DC (USA)). Jul 1982. Contract 
AC06-76RL01830. 59p. NTIS, PC A04/MF AO1. 

This report addresses problems associated with the calibra- 
tion and use of personnel neutron dosimeters and monitoring instru- 
ments. Four particular items are addressed: the threshold response 
of NTA film; a discussion of dosimeter and remmeter calibrations 
performed using a D2O-moderated *5*Cf source; the edge effect 
created by placing the neutron-sensitive elements of albedo dosi- 
meters close to the phantom edge; and the response of various per- 
sonnel neutron dosimeters inside containment at nuclear power 
plants. 


50321 (NUREG/CR—2714) Analysis of failure rate data 
with compound models. Shultis, J.K.; Eckhoff, N.D.; John- 
son, D.E.; Milliken, G.A.; Drayer, D.D.; Gallup, D.R.; Bur- 
anapan, W. (EG and G Idaho, Inc., Idaho Falls (USA); 
Kansas State Univ., Manhattan (USA). Dept. of Nuclear 
Engineering). Jun 1982. Contract AC07-76I1D01570. 113p. 
(EGG—2206). NTIS, PC A06/MF A0Oi - GPO. 

Information is presented concerning the distinction of failure 
data by the likelihood ratio test; detection of outliers in failure data; 
and properties of prior estimation techniques in Bayesian analyses. 


50322 Materials performance in nuclear steam generators 
(presented at the ANS International Conference, 2nd), 1980. 
(ANS, La Grange Park, Ill, USA). Nuclear Technology; 55: 
No. 1, 1-537(Nov 1981). (CONF-801036—). 

From Special topical meeting - materials performance in nu- 
clear steam generators; St Petersburg Beach, FL, USA (6 Oct 
1980). 
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This conference contains 44 articles all of which are indexed 
separately. The conference concerns materials corrosion in steam 
generators, material performance and selection in nuclear power- 
plant service, and feedwater treatment. 


50323 Effect of inoperable in-core detectors on core mon- 
itoring system accuracy. Endter, R.K.; Foster, R.G. (Com- 
bust Eng Inc, Windsor, Conn, USA). Nuclear Technology; 
54: No. 2, 145-154(Aug 1981). 

The Core Operating Limit Supervisory System (COLSS) 
digital monitoring system relies on signals from fixed in-core detec- 
tors to determine the peak linear heat rate of the fuel and the de- 
parture from nucleate boiling ratio thermal margin. Experience 
with this type of detector indicates that some failures will occur 
during operation. This paper describes the cause-and-effect relation- 
ship between detector failures and those COLSS parameters deter- 
mined by the detector signals, the statistical methods used to deter- 
mine the additional penalties incurred by detector failures, and the 
proposed limiting conditions for operation for the in-core detector 
system. 11 refs. 


50324 Thermionic switched self-actuating reactor shut- 
down system. Barrus, D.M.; Shires, C.D.; Brummond, W.A. 
(to Dept. of Energy). US Patent Application 270,682. 4 Jun 
1981. 20p. Contract AT03-76SF71032. 

A self-actuating reactor shutdown system is described which 
has a thermionic switched electromagnetic latch arrangement 
which is responsive to reactor neutron flux changes and to reactor 
coolant temperature changes. The system is self-actuating in that 
the sensing thermionic device acts directly to release (scram) the 
control rod (absorber) without reference or signal from the main 
reactor plant protective and control systems. To be responsive to 
both temperature and neutron flux effects, two detectors are used, 
one responsive to reactor coolant temperatures, and the other re- 
sponsive to reactor neutron flux increase. The detectors are incor- 
porated into a thermionic diode connected electrically with an elec- 
tromagnetic mechanism which under normal reactor operating con- 
ditions holds the control rod in its ready position (exterior of the 
reactor core). 


50325 Some observations on time-hardening and strain- 
hardening rules for creep in Zircaloy-2. Lucas, G.E.; Pelloux, 
R.M.N. (Univ of Calif, Santa Barbara, USA). Nuclear Tech- 
nology; 53: No. 1, 46-57(Apr 1981). 

The role of accurate creep prediction in zirconium alloys, 
and the Zircaloys in particular, has become increasingly important 
in light water reactor core component design and behavior analy- 
ses. A study was made of the applicability of time-hardening and 
strain-hardening rules to describe-creep deformation in Zircaloy-2 
under variable stress and temperature conditions. Variable stress 
and variable temperature creep data were compared to isotonic 
(iso-stress) and isothermal data in the stress regime 69 to 172 MPa 
and the temperature regime 325 to 400/degree/C. It was observed 
that creep deformation under these variable conditions does not 
follow a time-hardening rule. This paper formulates strain-harden- 
ing rule, which describes well the variable temperature creep defor- 
mation at temperatures up to 375/degree/C. At 400/degree/C, 
however, the strain-hardening rule broke down because of a non- 
negligible recovery rate. 28 refs. 


50326 Evaluation of time-dependent loading analysis on a 
piping network using RELAP4/REPIPE. Ming-Teh, H.; 
Weisman, J.; Redmond, J.W. (Control Data Corp, Rock- 
ville, Md, USA). Nuclear Technology; 53: No. 1, 58-63(Apr 
1981). 

The time-dependent force exerted on a nuclear power plant 
piping system (both classes I and II) subjected to pipe rupture is an 
important consideration in nuclear safety design. This paper pre- 
sents a modeling technique containing two sample problems that 
were used to verify the RELAP4/REPIPE package. The sample 
problems are a saturated steam blowdown with an analytical solu- 
tion and a subcooled pipe rupture with experimental data. At the 
time of verification, the capability of RELAP4 to simulate wave 
propagation, which is the dominant phenomenon during pipe rup- 
ture, was also demonstrated. 8 refs. 
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50327 Effect of fast neutron irradiation on fatigue-crack 
growth behavior of three nickel-base alloys. James, L.A. 
(Hanford Eng Dev Lab, Richland, Wash, USA). Nuclear 
Technology; 53: No. 1, 64-68(Apr 1981). 

Nickel-base alloys are often employed in reactor structural 
applications where high strength, resistance to corrosion, or swell- 
ing resistance are important considerations. In this study, fatigue- 
crack growth rate tests were conducted at 427/degree/C on In- 
conel 600, Inconel X-750, and Incoloy 800 irradiated in the Experi- 
mental Breeder Reactor II to total fluences ranging between 2.5 
and 6.0*10/sup 22/ n/cm/sup 2/. Following irradiation, minor in- 
creases were noted in the crack growth rates of Inconel 600, minor 
decreases in the growth rates of Inconel X-750, and no irradiation 
effect in the cracking behavior of Incoloy 800. 14 refs. 


50328 Structural Considerations and Findings from Test- 
ing of Nuclear Components (Symposium), 1981. Severud, 
L.K.; Rizzo, A.J.; Kinney, C.L. (eds.). (Westinghouse Han- 
ford Co, Richland, Wash). American Society of Mechanical 
Engineers, Pressure Vessels and Piping Division, [Technical 
Report] PVP; 49: 99(1981). (CONF-810625—). 

Proceedings includes 9 papers which emphasize the develop- 
ment of acceptance criteria and considerations for preparation 
along with test descriptions and findings associated with the struc- 
tural design technology for components and piping of nuclear 
plants. Acceptance criteria and findings regarding thermal expan- 
sion movements of piping during startup testing of the Fast Flux 
Test Facility (FFTF) are considered, along with the harmonic vi- 
bration analysis of boiler circulating pumps. An update on a steam 
surface condenser leakage study published in 1977 is included. All 
papers are abstracted and indexed separately. 


2203 Fuel Elements 


REFER ALSO TO CITATION(S) 50935, 50939 


50329 (LA-UR—82-1247) Nondestructive measurement of 
the radial two-dimensional distributions of fission products in 
irradiated fuel materials. Phillips, J.R.; Barnes, B.K.; Barnes, 
M.L. (Los Alamos National Lab., NM (USA)). 1982. Con- 
tract W-7405-ENG-36. 7p. (CONF-820563—1). NTIS, PC 
A02/MF A0O1. Order Number DE82015771. 

From 5. international conference on quantitative NDE in the 
nuclear industry; San Diego, CA, USA (10 May 1982). 

Portions of document are illegible. 

The radial two-dimensional isotopic distributions of fission 
products are determined by measuring diametral gamma scans or 
projections at two or more angular orientations and analytically un- 
folding these projections. This nondestructive examination tech- 
nique has been applied to both fast-breeder-reactor and light-water- 
reactor irradiated fuel materials. It can be used to evaluate the rela- 
tive migration of volatile fission products (iodine, cesium, tellurium) 
to the pellet-cladding interaction zone, as well as to determine the 
relative concentrations of less volatile fission products (ruthenium, 
niobium) within the fuel material. It is the only technique available 
to the experimenter for evaluating the distributions of fission and 
activation products within a fuel rod without destroying its integri- 
ty. 5 figures. 


50330 Effects of texture and microstructure on the propa- 
gation of iodine stress corrosion cracks in Zircaloy. Knorr, 
D.B.; Pelloux, R.M. (MIT, Cambridge, Mass, USA). Metal- 
lurgical Transactions, [Section] A: Physical Metallurgy and 
Materials Science; 13A: No. 1, 73-83(Jan 1982). 

Failure of some fuel elements in light water nuclear reactors 
has been attributed to stress corrosion cracking of the fuel cladding. 
Mechanical interaction between the fuel pellets and cladding tube 
generates a tensile hoop stress. Release of volatile fission products, 
most likely iodine, provides a corrosive environment. An investiga- 
tion of stress corrosion crack propagation is performed at 300/ 
degree/C in four Pa flowing iodine environment. By varying the 
orientation of fracture mechanics specimens, the effect of crystallo- 
graphic texture, heat treatment, and microstructure on K/sub I/ 
(SCC) is studied. 27 refs. 
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50331 Behavior of metallic inclusions in uranium dioxide. 
Yang, R.L.; Olander, D.R. (Univ of Calif, Berkeley Lab, 
USA). Nuclear Technology; 54: No. 2, 223-233(Aug 1981). 

This paper discusses the mobility of micron-sized powders of 
refractory and noble metals in UO/sub 2/, which was investigated 
under isothermal and temperature gradient conditions. The metal 
particles were initially placed between two polished surfaces of 
UO/sub 2/, and any movement that occurred during high tempera- 
ture annealing was determined microscopically. 19 refs. 


50332 Criticality experiments with subcritical clusters of 
light water reactor type fuel separated by a flux trap. Bier- 
man, S.R.; Clayton, E.D. (Battelle, Pac Northwest Lab, 
Richland, Wash, USA). Nuclear Technology; 52: No. 3, 342- 
346(Mar 1981). 

Fuel element storage racks in shipping casks or fuel basin 
storage pools are generally designed and built such that either 
structural materials and/or fixed neutron poisons create neutron 
flux traps between the fuel elements. To provide data for compari- 
son with calculations on such systems, a series of criticality experi- 
ments has been performed in which flux traps were created be- 
tween subcritical clusters of low /sup 235/U-enriched (2.35 and 
4.31 wt%) UO/sub 2/ rods in water. The results of these experi- 
ments are presented. 


2204 Control Systems 


50333 (EGG-M—11182) Real time CRT displays for aug- 
mented operator capability at the Loss of Fluid Test nuclear 
reactor facility. Arnold, J.L. (EG and G Idaho, Inc., Idaho 
Falls (USA)). Apr 1982. Contract AC07-76I1D01570. 16p. 
(CONF-820689—3). NTIS, PC A02/MF AOl. Order 
Number DE82018839. 

From Society of Women Engineers annual meeting; Dear- 
born, MI, USA (17 Jun 1982). 

Portions of document are illegible. 

This paper describes the Loss-of-Fluid Test (LOFT) reactor 
data acquisition and graphic display system used at the Idaho Na- 
tional Engineering Laboratory (INEL). Specifically, the paper ad- 
dresses the data presentation function of the system with particular 
emphasis on software considerations. The purpose of this discussion 
is to show how the LOFT facility utilizes the data acquisition and 
display system, in the interest of man/machine interface, within a 
critical environment involving the transfer and selection of large 
quantities of data. 


50334 (EGG-M—11281) Power transient control system 
for the Engineering Test Reactor. Johnson, M.R.; Daniher, 
J.M. (EG and G Idaho, Inc., Idaho Falls (USA)). 1982. 
Contract AC07-761D01570. 3p. (CONF-820609—63). NTIS, 
PC A02/MF AO1. Order Number DE82017264. 

From American Nuclear Society annual meeting; Los Ange- 
les, CA, USA (6 Jun 1982). 

This paper describes a control system recently designed for 
the Engineering Test Reactor (ETR) at INEL to provide transient 
experiment capability for this 175 MW thermal, light water, reac- 
tor. The heart of the control system is a Power Transient Control- 
ler (PTC), a triple-redundant computer-based unit capable of driv- 
ing the reactor through preprogrammed power transients of arbi- 
trary complexity. This is done in an automatic closed-loop manner 
by generating a reference power function and computing real-time 
drive signals to two shim rods in response to multiple reactor 
power measurements. PTC software is developed on a PDP-11/60 
host computer at the ETR facility, and defines the demand func- 
tion, control algorithms, signal conditioning routines, PTC reactor 
scram criteria and so forth. The software is then down loaded to 
the PTC over a serial line. Thus, conceivably, separate reactor ex- 
periments could be run within minutes by sequentially down load- 
ing preprogrammed software stored on the 11/60 disk. 
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50335 (EPRI-NP—2239-Vol.1) Evaluation of safety-pa- 
rameter display concepts. Final report. Woods, D.D.; Wise, 
J.A.; Hanes, L.F. (Westinghouse Electric Corp., Pittsburgh, 
PA (USA). Research and Development Center). Feb 1982. 
168p. NTIS, PC A08/MF AOl. Order Number 
DE82901857. 

Portions of document are illegible. 

New control room equipment designed to improve operator 
performance must be evaluated before adoption and installation. 
Two experimental concepts for a Safety Parameters Display System 
(SPDS) were evaluated to assess benefits and potential problems as- 
sociated with the SPDS concept and its integration into control 
room operations. Participants were licensed utility operators under- 
going retraining on a nuclear power plant simulator. Both quantita- 
tive and qualitative data were collected and analyzed on crew re- 
sponse to seven simulated accident conditions. 


50336 (EPRI-NP—2329) BWR control-rod cobalt-alloy 
replacement. Final report. Aldred, P. (General Electric Co., 
San Jose, CA (USA). Nuclear Energy Engineering Div.). 
Mar 1982. 447p. NTIS, PC A19/MF A0l1. Order Number 
DE82903575. 

Portions of document are illegible. 

Cobalt base pin and roller alloys in BWR Control Rods are 
a source for the Co-60 isotope which contributes to radiation buil- 
dup in the BWR core, the recirculation piping system and the spent 
fuel pool. It thereby influences personnel radiation exposure during 
BWR plant maintenance. The program objectives were (a) to iden- 
tify non-cobalt alloys which could potentially replace the cobalt 
alloys, (b) evaluate the alloys by testing to qualify them for in-reac- 
tor surveillance testing, and (c) to initiate reactor tests at 2 BWRs. 
Wear resistance, an important requirement for pins and rollers, was 
measured in a simulated BWR environment (excluding irradiation). 
Prototypic wear tests were emphasized and a prototype control rod 
drive test facility was used to evaluate several pin and roller alloy 
combinations during prototype control rod operations. 


50337 (FEI—1060) Application of the albedo method for 
calculating the burnup in a cell with an absorbing rod with 
provision for moderation. Novikova, N.N.; Pashkin, Yu.G. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1980. 
16p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE82701100. 

A possible approach to the approximate calculation of ab- 
sorber burnup in a heavy-shielded absorbing rod is described. The 
algorithm under consideration is based in the albedo method earlier 
used in developing a program for calculating the efficiency of a 
multilayer absorbing rod which is applied for determination of the 
neutron flux distribution inside the rod. The algorithm has been rea- 
lised in the MARS program for the BESM computer (FORTRAN 
language) permitting to calculate the time dependence of the isoto- 
pic composition and the effective neutron multiplication factor for 
the multiplying cell with the central hydrogeneous absorbing rod. 
The results of calculations carried out by the MARS program are 
given. It is concluded on the base of the analysis of these results 
that the albedo method describes well spatial distribution of the 
thermal neutron flux in the layers of rods with a given composition. 


50338 (HEDL-SA—2436) FFIF control system experi- 
ence. Warrick, R.P. (Hanford Engineering Development 
Lab., Richland, WA (USA)). 28 May 1981. Contract AC06- 
76FF02170. 9p. (CONF-811103—98). NTIS, PC A02/MF 
AO1. Order Number DE82005890. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

The FFTF control systems provide control equipment for 
safe and efficient operation of the plant. For convenience, these sys- 
tems will be divided into three parts for discussions: (1) Plant Pro- 
tection System (PPS); (2) Plant Control System (PCS); and (3) 
General Observations. Performance of each of these systems is dis- 
cussed. 


50339 Self-actuating reactor-shutdown system. Barrus, 
D.M.; Brummond, W.A.; Peterson, L.F. (to Dept. of 
Energy). US Patent Application 270,672. 4 Jun 1981. 19p. 
Contract AT03-76SF71032. 
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A control system for the automatic or self-actuated shut- 
down or scram of a nuclear reactor is described. The system is ca- 
pable of initiating scram insertion by a signal from the plant protec- 
tion system or by independent action directly sensing reactor condi- 
tions of low-flow or over-power. Self-actuation due to a loss of re- 
actor coolant flow results from a decrease of pressure differential 
between the upper and lower ends of an absorber element. When 
the force due to this differential falls below the weight of the ele- 
ment, the element will fall by gravitational force to scram the reac- 
tor. Self-actuation due to high neutron flux is accomplished via a 
valve controlled by an electromagnet and a thermionic diode. In a 
reactor over-power, the diode will be heated to a change of state 
causing the electromagnet to be shorted thereby actuating the valve 
which provides the changed flow and pressure conditions required 
for scramming the absorber element. 
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REFER ALSO TO CITATION(S) 50298, 50467, 50477, 51481, 51488, 51494, 
51565, 51565, 51752 


50340 (EDF-R—81H404253) Models for the dilution of 
thermal wastes from power plants on the Channel French 
shore. Boulot, F. (Electricite de France, 78 - Chatou. Lab. 
National d’Hydraulique). Nov 1980. 67p. (In French). NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE82702102. 

This report presents the mathematical models developed and 
employed at EDF estimating the dilution of waste from the power 
plants along the Channel. The following points are discussed: the 
model building hypotheses, the difficulties of a numerical kind en- 
countered and the manner in which they were solved, the results 
obtained and the comparison with the experimental results. 


50341 (INIS-mf—6937, pp vp) Siting of nuclear power 
plants in Israel. Beck, A. (Israel Atomic Energy Commis- 
sion, Tel Aviv). 1980. NTIS (US Sales Only), PC A14/MF 
AOl. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


50342 (INIS-mf—6937, pp vp) Sites for nuclear power 
stations in Israel-Demographic aspects. Velner, S. (Israel 
Electric Corp. Ltd., Haifa). 1980. NTIS (US Sales Only), 
PC Al14/MF AOl1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


50343 (INIS-mf—6940) Radiation effects due to normal 
operation and incidents of medium severity in the nuclear 
power station Grohnde. Calculations for the Lohmann proper- 
ty. Franke, B. (Institut fuer Energie- und Umweltforschung 
e.V., Heidelberg (Germany, F.R.)). Jan 1980. 32p. (In 
German). NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE82780553. 

Calculation of the individual dose to be expected for various 
exposure pathways. (HP). 


50344 (KFK—3207) Physico-chemical radioiodine species 
in‘ the exhaust air of a pressurized water reactor (PWR3). 
Deuber, H. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Lab. fuer Aerosolphysik und Filtertechnik 
1; Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Projekt Nukleare Sicherheit). Nov 1981. 118p. (In 
German). NTIS (US Sales Only), PC A06/MF AO1. Order 
Number DE82750452. 

In a German pressurized water reactor, the physico-chemical 
I-131 species were determined in the plant exhaust during 2 years 
and in the individual exhausts during about 1 year. These meas- 
urements aimed in particular at determining the percentage and the 
source of the radiologically decisive elemental I-131 released to the 
environment. The penetration of the I-131 species by iodine filters 
was also investigated. The I-133 species were partly included in the 
measurements. About half of the I-131 discharged with the plant 
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exhaust consisted of elemental iodine. This was largely released 
with the unfiltered exhaust from the annular compartment and from 
the chemical laboratory hoods. 


50345 (LUNFD6/NFRA—3031) Studies of activation 
products in the terrestrial environment of three Swedish nu- 
clear power stations. Ingemansson, T.; Erlandsson, B.; 
Mattsson, S. (Lund Univ. (Sweden). Radiofysiska Institu- 
tionen). Jan 1982. 27p. (LUMEDW/MERI—3031; 
LUNFD6/NFFR—3042). NTIS (US Sales Only), PC A03/ 
MF AOl1. Order Number DE82702101. 

Samples of sewage sludge, lichen (Cladonia alpestris), soil 
and ground level air have been analysed for activation products re- 
leased to the atmosphere from the three Swedish nuclear power 
stations at Simpevarp near Oskarshamn, Ringhals and Barsebaeck. 
The activity concentration of the activation products in the sludge 
can be arranged in the following sequence: ®°Co > ®Zn > **Co 
54Mn. There is agreement between the time variation of the activi- 
ty concentration in the sludge and the reported releases to the air 
from the power stations. The measured activity ratio **Co/®Co in 
sludge does not significantly differ from that reported in the re- 
leases to the air. The activity concentration in sludge sedimented 
from incoming waste water has been used to get better time resolu- 
tion than using only digested sludge from the final step of the plant. 
These studies have shown that the activity concentration of ®Co 
increases substantially with the first rain run-off that reaches the 
sewage plant and then falls off rapidly. Measurements on samples of 
lichen and underlying soil show that the radioactive cobalt isotopes 
(®8Co and ®Co) have a short mean residence time in the lichen 
carpet compared to most fission products present in global fall-out. 


50346 (NUREG—0537) Final environmental statement 
related to the operation of Midland Plant, Units 1 and 2, 
Docket Nos. 50-329 and 50-330, Consumers Power Company. 
(Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Reactor Regulation). Jul 1982. 406p. 
GPO $10.00. 

Portions of document are illegible. 

This final environmental statement contains the second as- 
sessment of the environmental impact associated with operation of 
the Midland Plant, Units 1 and 2 pursuant to the National Environ- 
mental Policy Act of 1969 (NEPA) and 10 CFR Part 51, as amend- 
ed, of the NRC's regulations. This statement examines: the purpose 
and need for the Midland project, alternatives to the project, the 
affected environment, environment consequences and mitigating ac- 
tions, and environmental and economic benefits and costs. 


50347 (STUDSVIK-K2—80-322) Summary of in-situ tests 
of filter systems in nuclear power stations. Hesboel, R.; Pers- 
son, M. (Studsvik Energiteknik AB, Nykoeping (Sweden)). 
Apr 1980. 28p. (In Swedish). NTIS (US Sales Only), PC 
A03/MF A01. Order Number DE82702079. 

Iodine filter installations at nuclear power plants are system- 
atically tested regarding light assembly and retention of iodine. 
Studsvik Energiteknik AB has collected a sizeable amount of test 
data over the years. The filter installations and test methods are de- 
scribed, followed by an analysis of test results and experience over 
the past 10 years. As a rule in-situ tests have been carried out at 
low relative humidity, in 90% of them below 50% relative humid- 
ity. Variations in flow have been larger than expected, and the vari- 
ations in operative conditions affect test results. The test method is, 
however, regarded acceptable for off-gas filter systems. Additional 
test methods are required for the auxiliary and energency systems. 


50348 (TVA/ONR/WRF—82/5) Predicted effects for 
mixed temperatures exceeding 30°C (86°F) in Guntersville 
Reservoir, Alabama, in the vicinity of the diffuser discharge, 
Bellefonte Nuclear Plant. Buchanan, J.P.; Dycus, D.L.; 
Hackney, P.A. (Tennessee Valley Authority, Knoxville 
(USA). Office of Natural Resources). Feb 1982. 107p. 
NTIS, PC A06/MF AO1. Order Number DE82904383. 

This report has been prepared to satisfy part IIIJ of 
NPDES permit No. AL0024635 for the Bellefonte Nuclear Plant 
(BLN) located on Guntersville Reservoir, Alabama, Tennessee 
River Mile (TRM) 391.5. Part III.J stipulates the permittee shall 
conduct a study to predict effects of river temperatures in excess of 
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the current 86°F standard on the aquatic biota in the vicinity of 
discharge No. 003. Having evaluated (1) design criteria for oper- 
ation of BLN; (2) past, current, and projected flows and thermal 
characteristics of Guntersville Reservoir; (3) major levels of food- 
chain structure in Guntersville Reservoir, including most thermally 
sensitive forms; and (4) observed biological responses of these or- 
ganisms in waters heated in excess of 30°C (86°F), the findings are 
presented. 


50349 Tritium in nuclear power plants. Badyaev, V.V.; 
Egorov, Yu.A.; Sklyarov, V.P.; Stegachev, G.V. pp 64-78 
of Radiatsionnaya bezopasnost’ i zashchita AEhS. Egorov, 
Yu.A. (ed.). Moscow, USSR; Atomizdat (1981). (In Rus- 
sian) 

The problem of tritium formation during NPP operation is 
considered on the basis of available published data. Tritium charac- 
teristics are given, sources of the origin of natural and artificial tri- 
tium are described. NPP contribution to the total tritium amount in 
the environment is determined, as well as contribution of each 
process in the reactor to the quantity of tritium, produced at the 
NPP. Thermal- and fast-neutron reactions with tritium production 
are shown, their contribution to the total amount of tritium in a 
coolant is estimated, taking into account the type of reactor. Data 
on tritium content in NPP wastes and in the air of working prem- 
ises are presented. Methods for sampling and sample preparation to 
measurements as well as the appropriate equipment are considered. 
Design of the gas-discharge counter of internal filling, used for 
measuring tritium activity in samples is described. 


2206 Research, Test, And Experimental Reactors 


REFER ALSO TO CiTATION(S) 49311, 50206, 50239, 50275, 50333, 50334, 
50338, 50410, 50411, 50831, 51675 


50350 (CONF-820321—4) Calculations of the startup ex- 
periments at the Poolside Facility. Williams, M.L.; Maerker, 
R.E. (Oak Ridge National Lab., TN (USA)). 1982. Contract 
W-7405-ENG-26. 10p. NTIS, PC A02/MF AOl. Order 
Number DE82009648. 

From 4. ASTM-EURATOM symposium on reactor dosi- 
metry; Gaithersburg, MD, USA (22 Mar 1982). 

Portions of document of illegible. 

Discrete ordinate calculations are made and the results com- 
pared with measurements performed in the startup experiment at 
the Poolside Facility. Because of the physical size of the simulated 
surveillance capsule used in this experiment, the analytic procedure 
is more complicated than one adopted in earlier calculations of the 
PCA-PVF and PSF. The comparisons indicate the pressure vessel 
fluences in the long-term irradiation experiments still presently 
going on at the PSF, and which are geometrically identical to the 
startup experiment, can only be predicted to within about 20%. 


50351 (CONF-820321—10) Calculations of the Westing- 
house perturbation experiment at the Poolside Facility. 
Maerker, R.E.; Williams, M.L. (Oak Ridge National Lab., 
TN (USA)). 1982. Contract W-7405-ENG-26. 1lp. NTIS, 
PC A02/MF AO1. Order Number DE82009137. 

From 4. ASTM-EURATOM symposium on reactor dosi- 
metry; Gaithersburg, MD, USA (22 Mar 1982). 

Portions of document are illegible. 

Discrete ordinate calculations are made and the results com- 
pared with measurements performed in the Poolside Facility for the 
purpose of validating various procedures adopted for the analysis of 
this facility. In addition, these calculations can be specifically used 
to verify the interpretation of measurements made to infer the per- 
turbation effect of a Westinghouse surveillance capsule in a typical 
radiation environment. Comparisons indicate agreement on an abso- 
lute scale between measured and calculated reaction rates to within 


about 10% and agreement of the perturbation effect to within about 
2%. 
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50352 (DOE/SF/71032—T59) Fuel-pin accident tran- 
sients program, design review of TREAT Vessel Assembly. 
(General Electric Co., Sunnyvale, CA (USA). Fast Breeder 
Reactor Dept.). 24 Feb 1978. Contract AT03-76SF71032. 
23p. NTIS, PC A02/MF AO1. Order Number DE82008059. 

Portions of document are illegible. 

The design features of the TREAT Vessel Assembly were 
reviewed with program participants to coordinate special require- 
ments of organizations and facilities. Consideration was given to 
design configurations that impacted requirements for assembly, han- 
dling, shipping and testing. 


50353 (EGG-EE—5518) Real-time instrument-failure de- 
tection in the LOFT pressurizer using functional redundancy. 
Tylee, J.L. (EG and G Idaho, Inc., Idaho Falls (USA)). Jul 
1982. Contract AC07-76I1D01570. 174p. NTIS, PC A08/MF 
A01. Order Number DE82018282. 

Portions of document are illegible. 

The functional redundancy approach to detecting instrument 
failures in a pressurized water reactor (PWR) pressurizer is de- 
scribed and evaluated. This real-time method uses a bank of 
Kalman filters (one for each instrument) to generate optimal esti- 
mates of the pressurizer state. By performing consistency checks 
between the output of each filter, failed instruments can be identi- 
fied. Simulation results and actual pressurizer data are used to dem- 
onstrate the capabilities of the technique. 


50354 (EGG-LOFT—5558-Rev.1) LOFT Engineering 
Simulator. Venhuizen, J.R. (EG and G Idaho, Inc., Idaho 
Falls (USA)). Feb 1982. Contract AC07-76ID01570. 22p. 
NTIS, PC A02/MF A0O1. Order Number DE82008155. 

Portions of document are illegible. 

The LOFT Engineering Simulator was developed to supply 
plant equivalent data for evaluating graphic aids and advanced con- 
trol concepts for nuclear plant operators. The Simulator, a combi- 
nation of hardware and software, combines some of the features of 
best estimate (safety analysis) computer codes with reactor operator 
training simulators. The LOFT Engineering Simulator represents 
an attempt to develop a simulation with sufficient physical detail 
(solution of the conservation equations) for moderate accident simu- 
lation, but which will still run in real time and provide an interface 
for the operator to interact with the model. As a result of this com- 
bination, a real time simulation of the LOFT plant has been devel- 
oped which yields realistic transient results. These data can be used 
for evaluating reactor control room aids such as Safety Parameter 
Displays and Janus Predictive Displays. 


50355 (EGG-M—01282) Real-time analysis and display 
of reactor system mass inventory. Dao, L.T.; Meachum, T.R. 
(EG and G Idaho, Inc., Idaho Falls (USA)). 1982. Contract 
AC07-761D01570. 10p. (CONF-820513—7). NTIS, PC A02/ 
MF AO1. Order Number DE82018762. 

From 28. international instrumentation symposium; Las 
Vegas, NV, USA (3 May 1982). 

A mass inventory system (MIS) to evaluate, in real-time, the 
coolant distribution within the primary coolant system of the Loss- 
of-Fluid Test (LOFT) reactor has been developed. The computer- 
based system calculates and displays the coolant levels by two 
methods: using level measurements and performing a mass balance. 
The MIS is designed to provide up-to-date, intelligible information 
on the coolant distribution during any LOFT experiment. During 
LOFT experiments in which the primary coolant pumps are on, the 
method also provides void fraction information and the anticipated 
liquid level in the reactor vessel should the pumps be turned off. 


50356 (EGG-M—02482) Line pressure effects on differ- 
ential pressure measurements. Neff, G.G.; Evans, R.P. (EG 
and G Idaho, Inc., Idaho Falls (USA)). 3 Feb 1982. Con- 
tract AC07-761D01570. 9p. (CONF-820513—5). NTIS, PC 
A02/MF A0O1. Order Number DE82018716. 

From 28. international instrumentation symposium; Las 
Vegas, NV, USA (3 May 1982). 

e performance of differential pressure transducers in ex- 
perimental pressurized water reactor (PWR) systems was evaluated. 
Transient differential pressure measurements made using a simple 
calibration proportionality relating differential pressure to output 
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voltage could have large measurement uncertainties. A more so- 
phisticated calibration equation was derived to incorporate the ef- 
fects of zero shifts and sensitivity shifts as pressure in the pressure 
sensing line changes with time. A comparison made between the 
original calibration proportionality equation and the derived com- 
pensation equation indicates that potential measurement uncertain- 
ties can be reduced. 


50357 (EGG-M—12382) Automated data qualification. 
Brower, R.W.; Anderson, J.L.; Goodrich, L.D.; Mackley, 
A.D. (EG and G Idaho, Inc., Idaho Falls (USA)). Jun 1982. 
Contract AC07-761D01570. 14p. (CONF-820612—8). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82018763. 

From Symposium on instrumentation and control for fossil 
energy processes; Houston, TX, USA (7 Jun 1982). 

Rapid advancements in measurement systems technology 
and the widespread applications of digital computers has separated 
those who control equipment systems from the physical processes 
involved. As a result, methods of validating information prior to its 
use in decision making at the control and/or man-machine interface 
are required. EG and G Idaho at the Idaho National Engineering 
Laboratory has identified some techniques which can be used to 
solve this problem through automated data qualification in real-time 
and batch modes. Pilot projects have demonstrated the feasibility to 
economically qualify quiescent and transient data with resulting 
high confidence in processed results. 


50358 (EUR—7264) 1980 Annual status report: operation 
of the High Flux Reactor. (Commission of the European 
Communities, Petten (Netherlands). Joint Nuclear Research 
Center). 1981. 26p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE82701107. 

HFR Petten has been operated in 1980 in fulfilment of the 
1980/83 JRC Programme Decision. Both reactor operation and uti- 
lization data have been met within a few percent of the goals set 
out in the annual working schedule, in support of a large variety of 
research programmes. Major improvements to experimental facili- 
ties have been introduced during the year and future modernization 
has been prepared. 


50359 (FEI—1142) Calculational and experimental study- 
ing the boundary resonance effect on the criticality and fis- 
sion rate in the BFS-40 critical assembly. Korobeinikov, 
V.V.; Elovskii, O.A.; Romanov, V.M.; Tarasov, V.A.; 
Daruga, V.K.; Matusevich, E.S. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. 
Fiziko-Ehnergeticheskij Inst.). 1980. 16p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl. Order Number 
DE82701106. 

The results of calculational and experimental studying the 
boundary resonance effect on the criticality and fission rate in the 
BFS-40 critical assembly are presented. The case is considered 
when the reactor comprises a small number of boundaries, but the 
size of the boundary region in which the formation of a resonance 
structure takes place is not small as compared with the core or re- 
flector size. The calculations are performed by the Monte Carlo 
method by the MKR program taking into account the description 
of cross section resonance structure in a subgroup approximation. 
Calculation results show that the resonance effect contribution into 
the effective neutron multiplicity coefficient constitutes 5.1+-0.6% 
at the integral neutron leakage 10.1+-0.4%. The conclusion is 
drawn of a good agreement of calculation results in he subgroup 
approximation with experimental data. 


50360 (HEDL—7100) Reactivity analysis of core distor- 
tion effects in the FFTF. Knutson, B.J. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). 1982. Con- 
tract AC06-76FF02170. 128p. NTIS, PC A0O7/MF AOl. 
Order Number DE82015297. 

Thesis. 

An improved technique for evaluating core distortion reac- 
tivity effects was developed using reactivity analyses of two core 
geometry models (R-Z and HEX). This technique is incorporated 
into a new processor code called CORDIS. The advantages of this 
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technique over existing reactivity models are that is preserves core 
heterogeneity, provides a control rod insertion effect model, uses 
row-dependent axial shape functions, and provides a flexible and 
cost efficient core distortion reactivity analysis method. 


50361 (HEDL-S/A—2661) FFIF reactor characteriza- 
tion program review. Rawlins, J.A.; Daughtry, J.W.; Ben- 
nett, R.A. (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). 2 Mar 1982. Contract AC06-76FF02170. 
20p. (CONF-820321—18). NTIS, PC A02/MF A011. Order 
Number DE82012278. 

From 4. ASTM-EURATOM symposium on reactor dosi- 
metry; Gaithersburg, MD, USA (22 Mar 1982). 

Portions of document are illegible. 

This report summarizes the status of the Reactor Character- 
ization Program being conducted at the Fast Flux Test Facility, a 
400 MWth sodium-cooled fast reactor designed to test fuels and 
materials for the United States’ Liquid Metal Fast Breeder Reactor 
Program. A series of calibration experiments was conducted in a 
dry, in-reactor thimble located near the center of the reactor. As a 
result of the calibration measurements, goal accuracies can be met 
for follow-on detailed neutronic characterization. Quantities of in- 
terest include fissionable nuclei fission and capture rates, non-fission 
reaction rates, neutron flux spectra, power distribution and burnup. 
Ten characterizer assemblies were irradiated for eight days at full 
power; test assembly handling has been completed. Test fuel pins 
and dosimeters from the full power irradiation are undergoing labo- 
ratory analysis. 


50362 (HEDL-SA—2383-FP) Equipment used for the 
separation and analysis of gas tags for the FFTF. Plucinski, 
C.E. (Hanford Engineering Development Lab., Richland, 
WA (USA)). 1981. Contract AC06-76FF02170. 6p. (CONF- 
811025—24). NTIS, PC A02/MF AOl. Order Number 
DE82006038. 

From 25. conference on analytical chemistry and nuclear 
technology; Gatlinburg, TN, USA (6 Oct 1981). 

At the Hanford Engineering and Development Laboratory, 
located in Richland, Washington, unique isotopic blends of Kryp- 
ton and Xenon are used to tag each of the fuel pin assemblies in the 
Fast Flux Test Facility. In the event of a fuel pin rupture a gas tag 
is released into the Argon cover gas and a sample is obtained by 
trapping the Krypton and Xenon on a charcoal bed at low tem- 
perature using a gas tag sample trap. Because of the very low con- 
centrations of Krypton and Xenon present, a separation from 
Argon is required. A shielded separation system, which is located 
in the analytical laboratory several miles from the reactor site, con- 
tains a much smaller charcoal trap which is used to further concen- 
trate the Krypton and Xenon. 


50363 (HEDL-SA—2462-FP) FFTF power-range testing. 
Rapacz, A.J.; Redekopp, R.D.; Waldo, J.B. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). Jun 
1981. Contract AC06-76FF02170. 25p. (CONF-811103—97). 
NTIS, PC A02/MF AOl1. Order Number DE82006865. 


From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 


FFTF's ascent to full power was a distinct success. Plant 
performance and the short time frame required to complete testing 
clearly illustrated the efforts of all involved in preparing for the ini- 
tial power ascent. The data obtained will be used as a baseline for 


further power range testing as the FFTF startup program is com- 
pleted. 


50364 (HEDL-SA—2467-S) Absolute fission rates in the 
FFTF. Gilliam, D.M.; Fuller, J.L.; Grundl, J.A.; Rawlins, 
J.A.; Daughtry, J.W. (Hanford Engineering Development 
Lab., Richland, WA (USA)). Jun 1981. Contract AC06- 
76FF02170. 15p. (CONF-811103—90). NTIS, PC A02/MF 
A01. Order Number DE82005886. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

The part of the FFTF Reactor Characterization Program re- 
ported in this paper is a measurement of absolute fission rates of 
eight major fuel isotopes at two different positions within the reac- 
tor. The instruments employed in these tests were fission ionization 
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chambers for which the absolute efficiency and fissionable deposit 
mass assay have been rigorously established. 


50365 (HEDL-SA—2468) Reaction rates and neutron 
flux spectra in the FFTF. Rawlins, J.A.; McBeath, R.S.; 
Wootan, D.W.; Lippincott, E.P.; Davis, A.I. (Hanford En- 
gineering Development Lab., Richland, WA (USA)). Jun 
1981. Contract AC06-76FF02170. Sp. (CONF-811103—92). 
NTIS, PC A02/MF A0O1. Order Number DE82005889. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

Neutron spectrum information will be obtained throughout 
the FFTF during acceptance testing by irradiating passive dosi- 
meters in special characterizer assemblies in fuel, reflector, in-vessel 
storage, and reactor cavity locations. An irradiation was performed 
in the In-Reactor Thimble (IRT) in a geometry similar to that of 
the proton recoil neutron spectrum measurements to assess the ade- 
quacy of spectra and uncertainties obtained using the passive dosi- 
meter technique. In addition, reaction rates involving short-half-life 
products important to reactor operation and maintenance were 
measured. 


50366 (HEDL-SA—2493-FP) Pin weighing system for 
the Fuels and Materials Examination Facility. Frandsen, 
G.B.; Mullally, J.A.; Gaal, P.S. (Hanford Engineering De- 
velopment Lab., Richland, WA (USA)). 1981. Contract 
AC06-76FF02170. 10p. (CONF-811103—91). NTIS, PC 
A02/MF A0O1. Order Number DE82006033. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

A pin weighing system was designed and built for use in the 
FMEF Nondestructive Examination Cell. The system provides a 
5000 gram capacity with a +- 0.03 gram overall accuracy and a +- 
0.02 gram reproducibility. The design incorporates all required fea- 
tures to operate and maintain the system remotely in a hot cell en- 
vironment. 


50367 (HEDL-SA—2542-FP) Dual high-temperature 
measurements using Johnson-noise thermometry. Billeter, 
T.R.; Cannon, C.P. (Hanford Engineering Development 
Lab., Richland, WA (USA)). Sep 1981. Contract AC06- 
76FF02170. 15p. (CONF-820306—11). NTIS, PC A02/MF 
A01. Order Number DE82018960. 

From 6. symposium on temperature; Washington, DC, USA 
(14 Mar 1982). 

A temperature transducer fabricated of tungsten-rhenium 
thermocouple elements terminated in a rhenium coil acts as a dual 
temperature measuring device due to both a dc output from the 
thermocouple elements and a thermally-generated noise emitted 
from the rhenium coil. In performed tests, a bare wire thermocou- 
ple in close proximity to the test transducer acted as the reference 
temperature measuring device. Comparisons of the JNPT and the 
reference at temperatures up to 1500°C generally yielded agree- 
ment within 4% of reading. However, because of reduced insula- 
tion resistance and interference due to spurious (non-thermal) noise, 
the JNPT transducer exhibited increasingly inaccurate temperature 
measurements above 1500°C. Hafnia- and beryllia-insulated trans- 
ducers were fabricated for these tests. At all temperatures, beryllia 
yielded a higher insulation resistance by a factor of 10. 


50368 (HEDL-SA—2608-FP) Analysis of initial FTR 
zero-power physics tests. Rothrock, R.B. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). May 1982. 
Contract AC06-76FF02170. 18p. (CONF-820609—61). 
NTIS, PC A02/MF AO1. Order Number DE82017739. 

From American Nuclear Society annual meeting; Los Ange- 
les, CA, USA (6 Jun 1982). 

It is the objective of this paper to provide selected results of 
the initial zero-power criticality and rod worth measurements per- 
formed on the fully-loaded core, along with calculational results 
and related critical experiment analyses for comparison. Additional 
zero-power test results related to the fuel loading process and the 
initial approach to critical, and the measurement of neutron and 
gamma fields near the core center, have been reported previously. 
The physics tests were performed on the fully-loaded FTR core, 
during February and March 1980, prior to operation at power. 
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50369 (HEDL-SA—2610-FP) Small-bore-piping seismic- 
test findings. Severud, L.K.; Barta, D.A.; Anderson, M.J. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). Dec 1981. Contract AC06-76FF02170. 23p. 
(CONF-820601—17). NTIS, PC A02/MF AOl. Order 
Number DE82018949. 

From ASME pressure vessel and piping conference; Orlan- 
do, FL, USA (27 Jun 1982). 

Portions of document are illegible. 

Description is given of a test series in which a l-inch diame- 
ter stainless steel pipe system was subjected to dynamic testing. The 
test system consisted of approximately 40-feet of schedule 40 pipe, 
with several bends and risers, supported from a rigid test frame. 
FFTF prototypic pipe clamps, dead weight supports, mechanical 
snubbers, and insulation were utilized. Several variations of the pipe 
support configuration were tested. Measured test results are com- 
pared with analytical predictions for each configuration. Plans for 
future testing are discussed. 


50370 (HEDL-SA—2711-FP) PSF interlaboratory com- 
parison. Kellogg, L.S.; Lippincott, E.P. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). 17 May 
1982. Contract AC06-76FF02170. 18p. (CONF-820321—28). 
NTIS, PC A02/MF A0O1. Order Number DE82018947. 

From 4. ASTM-EURATOM symposium on reactor dosi- 
metry; Gaithersburg, MD, USA (22 Mar 1982). 

Portions of document are illegible. 

Two experiments for interlaboratory verification of radio- 
metric analysis methods have been conducted with dosimeters irra- 
diated in the Oak Ridge Research Reactor (ORR) Poolside Facility 
(PSF) Surveillance Dosimeter Measurement Facility (SDMF). In a 
preliminary analysis of data supplied by the six participants, biases 
as large as 60% were observed which could lead to errors of this 
general magnitude in reported surveillance capsule fluence values. 
As a result of these comparisons, problems were identified and the 
spread in final values was greatly reduced. Relative agreement 
among the final results reported by four of the laboratories now ap- 
pears to be satisfactory (the non-fission dosimeter results generally 
falling within +-5% and the fission dosimeter results within +- 
10%), but improvement is required in order to routinely meet Re- 
actor Vessel Material Surveillance Program goals. 


50371 (KURRI-TR—202) Reconstruction of pneumatic 
irradiation facility in Kyoto University Reactor. Tsujimoto, 
H. (Kyoto Univ., Kumatori, Osaka (Japan). Research Reac- 
tor Inst.). 1980. 48p. (In Japanese). NTIS (US Sales Only), 
PC A03/MF AOl1. Order Number DE82903627. 

Portions of document are illegible. 

This report briefly describes the modifications, resulting 
from reconstruction and additions, in the pneumatic irradiation fa- 
cility for the Kyoto University Reactor (KUR) during the years be- 
tween 1963 and 1976. KUR has a pneumatic irradiation facility 
which has been used effectively for experimental research. There 
are three pneumatic sub-facilities in KUR allowing simultaneous ir- 
radiation of three samples. The Pn facility is sub-divided as follows, 
hot cave room (Pn-1), junior cave room (Pn-2), chemical laboratory 
(Pn-3). The capsule to be tested is sent into the KUR core, via the 
Pn facility by CO2 gas pressure and irradiated by neutrons and 
gamma rays in the KUR core. After irradiation, the capsule returns 
to the desired Pn station by similar means. 


50372 (LAFI—012) Reconstruction of the IRT research 
nuclear reactor for the power of 5 MW. Adminis, Ya.Ya.; 
Alksnis, Ya.K.; Gavar, V.V.; Kalnin’sh, D.O.; Lapenas, 
A.A.; Mamaev, Yu.I.; Mozgirs, V.Ya.; Ehglitis, A.V. (AN 
Latvijskoj SSR, Riga. Inst. Fiziki). 1979. 40p. (In Russian). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE82701108. 

The construction and technological systems of the recon- 
structed IRT nuclear reactor are described. The operating data and 
results of thermal characteristics and neutron flux measurements in 
active core are given. The main physical parameters of the active 
core of different configurations, including physical start-up, are ana- 
lysed. The conditions of radiation safety after the reactor recon- 
structing are shown. 
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50373 (NUREG/CR—0169-Vol.11) LOFT experimental 
measurements uncertainty analyses. Volume XI. Free-field 
pressure transducer. Goodrich, L.D.; Lassahn, G.D. (EG 
and G Idaho, Inc., Idaho Falls (USA)). Jun 1982. Contract 
AC07-761D01570. 15p. (EGG—2037-Vol.11). NTIS, PC 
A02/MF AOl1. 

Fast pressure transients during the subcooled decompression 
phase of experiments performed in the Loss-of-Fluid Test (LOFT) 
system are measured using free-field pressure transducers (FFPTs). 
This uncertainty analysis estimated the uncertainty for these meas- 
urements to be the root-sum-square combination of 0.13 MPa and 
1% of reading. Although the FFPTs provide useful pressure meas- 
urements during other phases of LOFT experiments, the uncertain- 
ty for these measurements may be somewhat larger and is not in- 
cluded in this analysis. 


50374 (NUREG/CR—2572) Quality assurance program 
plan for the Reactor Research Experiment Programs (RREP). 
Pipher, D.G. (Sandia National Labs., Albuquerque, NM 
(USA)). May 1982. Contract AC04-76DP00789. 29p. 
(SAND—81-2502). NTIS, PC A03/MF AO1 - GPO. 

This document describes the Quality Assurance Program 
plans which will be applied to tasks on Reactor Research Experi- 
ments performed on Sandia National Laboratories’ reactors. The 
program provides for individual project or experiment quality plan 
development and allows for reasonable plan flexibility and maxi- 
mum plan visibility. Various controls and requirements in this pro- 
gram plan are considered mandatory on all features which are iden- 
tified as important to public health and safety (Level I). It is the 
intent of this document that the Quality Assurance program com- 
prise those elements which will provide adequate assurance that all 
components, equipment, and systems of the experiments will per- 
form as designed, and hence prevent delays and costs due to rejec- 
tions or failures. 


50375 (ORNL/TM—8308) Oak Ridge National Labora- 
tory Research Reactor Experimenters’ Guide. Cagle, C.D. 
(comp.). (Oak Ridge National Lab., TN (USA)). Apr 1982. 
Contract W-7405-ENG-26. 37p. NTIS, PC A03/MF AOI. 
Order Number DE82013515. 

Portions of document are illegible. 

The Oak Ridge National Laboratory (ORNL) operates six 
research reactors dedicated to research and development work as 
well as radioisotope producticn. These reactors are used by ORNL 
and qualified non-ORNL research and development groups. The 
purpose of this report is to provide information to research person- 
nel concerning the facilities and the ORNL research and services 
groups available to assist in the design, fabrication, operation, and 
post-operation examination of irradiation assemblies. Safety and 
operability reviews and quality assurance requirements are also de- 
scribed. 


50376 (PNL-SA—9078) Three-dimensional Fast Flux 
Test Facility plenum model turbulent flow prediction and data 
comparison. Eyler, L.L.; Sawdye, R.W. (Pacific Northwest 
Lab., Richland, WA (USA); Massachusetts Inst. of Tech., 
Cambridge (USA). Dept. of Nuclear Engineering). 1981. 
Contract AC06-76RL01830. 9p. (CONF-810804—25). 
NTIS, PC A02/MF AO1. Order Number DE82006170. 

From 20. national heat transfer conference; Milwaukee, WI, 
USA (2 Aug 1981). 

Two- and three-dimensional numerical simulations of turbu- 
lent flow in a scaled Fast Flux Test Facility (FFTF) upper plenum 
model were performed using the TEMPEST hydrothermal code. A 
standard k-e model was used to describe turbulence through an ef- 
fective viscosity. Comparisons with previously reported mean ve- 
locity and turbulence field data measured in the plenum model and 
two-dimensional numerical simulations using the TEACH code 
were made. Predicted horizontal and vertical mean velocities and 
turbulent kinetic energy are shown to be in good agreement with 
available experimental data when inlet conditions of the dissipation 
of turbulent kinetic energy are appropriately prescribed. The three- 
dimensional quarter-symmetry simulation predicts the turbulent ki- 
netic energy field significantly better than the two-dimensional cen- 
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terplane simulations. These results lead to conclusions concerning 
deficiencies in the experimental data and the turbulence model. 


50377 (SAND—82-0445) Description and analysis of the 
Sandia Pulse Reactor-IV (SPR-IV). Philbin, J.S.; Tills, J.L.; 
Luera, T.F.; Schmidt, T.R. (Sandia National Labs., Albu- 
querque, NM (USA)). May 1982. Contract AC04- 
76DP00789. 136p. NTIS, PC A07/MF A0O1. Order Number 
DE82018330. 

Portions of document are illegible. 

This report presents a description and analysis of the Sandia 
Pulse Reactor-[V (SPR-IV), an all metal, fast burst reactor, de- 
signed by Sandia National Laboratories in Albuquerque, NM. The 
reactor will have a large central irradition cavity, 34 cm diameter 
by 51 cm high, for the exposure of electronic and nuclear compo- 
nents to hard-spectrum pulsed neutron fluences as high as 5.6E+ 14 
nvt. The methods, models, and results of the nuclear, thermome- 
chanical and heat transfer design are given. Operating characteris- 
tics of the reactor as well as the reactivity worth of the control ele- 
ments and some typical experiment materials are also included. 


50378 (UJV—5768-R,D) Safety report on WWR-S reac- 
tor. Horyna, J.; Kaisler, L.; Listik, E. (Ustav Jaderneho 
Vyzkumu CSKAE, Rez (Czechoslovakia)). Apr 1981. 171p. 
(In Czech). NTIS (US Sales Only), PC A08/MF AOI. 
Order Number DE82701109. 

The present Safety Report of the WWR-S reactor summa- 
rizes findings obtained during the trial and partially also permanent 
operation of the reactor after two stages of its reconstruction imple- 
mented between 1974 and 1976. Most data are presented necessary 
for assessing probable risks of possible accident conditions whose 
consequences pose health hazards to individuals of the population, 
radiation personnel and the facilities themselves. Attention is devot- 
ed to the description of the locality, to components and systems, 
heat removal from the core, design aspects, the quality of new and 
old parts of the technological circuits, the systems of protection 
and control, the emergency core cooling system, the problems of 
radiation safety, and to the safety analyses of the abnormal states 
envisaged. The Report was compiled with regard to IAEA and 
CMEA recommendations concerning safe operation of research re- 
actors and to the recommendations and binding decisions of the 
Czechoslovak Atomic Energy Commission. 


50379 Calculation of neutron source strength in Fast 
Flux Test Facility fuel as a function of irradiation. Ombrel- 
laro, P.A.; Johnson, D.L. (Westinghouse Hanford Co, Rich- 
land, Wash, USA). Nuclear Technology; 54: No. 2, 180- 
200(Aug 1981). 

A method of calculating the neutron source strength in irra- 
diated Fast Flux Test Facility (FFTF), fuel has been developed and 
is presented in this paper. This method has been used to perform 
calculations in support of the reactivity monitoring of the FFTF re- 
actor by the modified source multiplication method during refuel- 
ing operations. 31 refs. 


50380 Development of in-core gas release devices for Fast 
Flux Test Facility fuel failure monitoring system testing. 
Kolowith, R.; Archer, D.V.; Holt, F.E.; Miller, W.C.; 
McCown, J.J. (Hanford Eng Dev Lab, Richland, Wash, 
USA). Nuclear Technology; 53: No. 2, 241-249(May 1981). 
Development of two in-core gas release devices has been 
completed. Both of these passive devices are sealed with low-melt- 
ing-point, fusible materials and can produce controlled, predictable 
releases of gas. the two devices can simulate typical burst and slow 
gas releases from reactor fuel pin cladding breaches and will be 
used during acceptance testing of the Fuel Failure Monitoring 
System of the Fast Flux Test Facility. A series of feature tests was 
first performed to demonstrate the feasibility of using fusible plugs 


to seal gas capsules and achieve controlled, predictable releases. 4 
refs. 


50381 Retrieval of damaged subassembly from Experi- 
mental Breeder Reactor II primary tank. King, R.W.; 
Filewicz, E.C. (Argonne Natl Lab, Idaho Falls, Idaho, 
USA). Nuclear Technology; 52: No. 1, 32-42(Jan 1981). 

The Experimental Breeder Reactor II (EBR-II) is an unmo- 
derated, sodium-cooled reactor with a design power level of 62.5 
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MWi(thermal). The design uses a submerged pool concept in which 
the reactor and fuel handling components are contained in a pri- 
mary tank filled with sodium. In July 1978, during normal fuel han- 
dling operations, it was discovered that one of the subassemblies in 
the in-tank storage basket for reactor subassemblies was not in the 
proper position to be handled with the subassembly transfer arm. 
This paper describes the fuel handling system, the discovery and di- 
agnosis of the damaged subassembly, the special retreval equip- 
ment, and the retrieval operation. 5 refs. 


2207 Plutonium And Isotope Production Reactors 
REFER ALSO TO CITATION(S) 51325 


50382 (ORNL/TM—8209) Maintenance management at 
the High Flux Isotope Reactor. Farrar, M.B. (Oak Ridge 
National Lab., TN (USA)). Feb 1982. Contract W-7405- 
ENG-26. 36p. NTIS, PC A03/MF AOl. Order Number 
DE82008051. 

Portions of document are illegible. 

Maintenance procedures are described for mechanical and 
electrical equipment; nuclear and process instrumentation; oper- 
ational maintenance; equipment and systems inspections; and HFIR 
quality assurance. 


50383 (UNI-SA—99) RETRAN analysis of the N reac- 
tor. McLaren, J.M.; Schmitt, B.E.; Smith, G.L. (UNC Nu- 
clear Industries, Inc., Richland, WA (USA)). 21 Apr 1982. 
Contract AC06-76RL01857. 28p. (CONF-820455—1). 
NTIS, PC A03/MF A0O1. Order Number DE82014459. 

From 2. international RETRAN meeting; San Diego, CA, 
USA (28 Apr 1982). 

Portions of document are illegible. 

Development of the N Reactor RETRAN models has been 
difficult for two major reasons. First, lags inherent in the instru- 
mentation have been difficult to determine, and second, previous 
RETRAN modelling of light water reactors have had only a limitd 
usefulness in the development of the N Reactor RETRAN models. 
The results presented are not a final product. The primary loop 
model is showing either a mass or volume (density) inventory prob- 
lem that must be corrected. The condenser model for the secondary . 
loop must be refined to provide a better level response as this domi- 
nates the transient recovery. The results seen thus far, however, are 
very encouraging. The ability of the RETRAN code to model the 
unique features of N Reactor has been very good. 


50384 Effect of water chemistry on the erosion-corrosion 
of aluminum in high temperature high velocity water. Jones, 
D.A. (Univ of Nev, Reno, USA). Corrosion (Houston); 37: 
No. 10, 563-569(Oct 1981). 

Laboratory experiments were conducted to simulate the ero- 
sion-corrosion of aluminum fuel cladding in water-cooled, plutoni- 
um producing, nuclear reactors. Water quality was critical in caus- 
ing attack in high temperature pressurized water. Little attack oc- 
curred in distilled water, whereas attack was progressively worse in 
river water and well water. Attack in well water was simulated by 
dissolving 50 ppm CaCO/sub 3/ and 10 ppm SiO/sub 2/ in distilled 
water. A corrosion enhancing synergism was apparent between dis- 
solved bicarbonate and silicate ions. 12 refs. 


2208 Propulsion Reactors 
REFER ALSO TO CITATION(S) 50492 
2209 Reactor Safety 


REFER ALSO TO CITATION(S) 49437, 50272, 50281, 50287, 50343, 51892 
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50385 (BMFT—150-385-2) Occurrence of local pressure 
peaks during the diffraction of detonation waves at a nuclear 
power plant. Parr, W. (Fraunhofer-Gesellschaft zur Foerder- 
ung der Angewandten Forschung e.V., Freiburg (Germany, 
F.R.). Ernst-Mach-Inst.). Oct 1980. 32p. (In German). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE82903894. 

Portions of document are illegible. 

This report represents part of the research program reactor 
safety sponsored by the BMFT (Federal Ministry for Research and 
Technology) with the project-number FKZ 150 385 entitled: Ex- 
perimental Investigations to Determinate the Pressure Field in Con- 
sequence of Interaction between Pressure Waves and Building 
Structures. Detonation induced shockwaves are simulated and dif- 
fracted at a two-dimensional horizontal projection of a modelled 
nuclear power plant designed according to the instructions of the 
research program. This investigation is exclusively interested in the 
internal yard of the power plant formed by the reactor building, the 
machinery house and the auxiliary plant. In this area peaks of 
overpressure are measured reaching the double value of the normal 
reflection overpressure. 


50386 (BMFT—150-415) Analytical determination of the 
gas-explosion pressure field. Final report. Hofmann, H.; 
Huber, A.; Brandl, P.; Nguyen, M.H. (Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany, F.R.)). 
30 Sep 1980. 123p. (In German). NTIS (US Sales Only), PC 
A06/MF A01. Order Number DE82903535. 

Portions of document are illegible. 

The propagation of waves caused by gas explosions shall be 
investigated within the scope of the research program Gas Explo- 
sions. Reflection and diffraction phenomena around buildings of a 
power plant are simulated by linear wave equation. The time-de- 
pendent spatial pressure distributions on the surface of the buildings 
due to different open air pressure distributions are calculated. The 
surface pressure distributions shall be used to define loading func- 
tions for structural response which is analyzed in other parts of the 
research program. ‘ 


50387 (BMFT—150385-1) Simulation of pressure waves 
from deflagrating gas clouds. Thor, H.J. (Fraunhofer-Ge- 
sellschaft zur Foerderung der Angewandten Forschung 
e.V., Freiburg (Germany, F.R.). Ernst-Mach-Inst.). Sep 
1980. 41p. (In German). NTIS (US Sales Only), PC A03/ 
MF AOl1. Order Number DE82903895. 

Portions of document are illegible. 

The loading with pressure waves from exploding gas clouds 
is one point of consideration in the design of nuclear power plants. 
The codes for the numerical calculations need support by experi- 
mental data over the interference between incident waves and those 
who are reflected by the different buildings of the plant. For the 
loading of scaled buildings the parameters of the pressure waves 
have to be adjusted in an appropriate manner. This report presents 
two methods for the simulation of scaled pressure waves from a de- 
flagrating gas cloud, i.e., waves with a relatively slow pressure rise 
followed by a significant underpressure phase. One procedure uses 
a modified shock tube for the simulation, the other a hollow cone 
whose tip is designed as high pressure part. The test model is going 
to be composed in a simplified style from cubes, cylinders and 
hemispheres. 


50388 (BMFT-RS—308) Investigation of aseismic design 
methods for nuclear power plants: power plant components. 
Final report. Hofmann, H.; Huber, A.; Kniffka, K.; Pilz, H. 
(SDK Ingenieurunternehmen fuer Spezielle Statik, Dynamik 
und Konstruktion, Loerrach (Germany, F.R.)). Nov 1979. 
101p. (In German). NTIS (US Sales Only), PC A06/MF 
AO1. Order Number DE82903874. 

Portions of document are illegible. 

The adequacy of aseismic design of nuclear power plant 
components largely depends on the degree of accuracy by which 
the real behavior can be simulated. The variability of seismic exita- 
tions acting on the reactor-building and the great variety of possible 
response-mechanisms stipulated by the design of building- and sup- 
portstructures as well as the component and its internal parts, make 
such a simulation a very difficult task. A general prescription can 
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not be given. A good deal of engineering judgement has to be used 
in analyzing the interacting systems. 


50389 (BNL-NUREG—30722) Effects of subcooling and 
rod drop speed on the BWR rod drop accident. Cokinos, D.; 
Carew, J.; Aronson, A. (Brookhaven National Lab., Upton, 
NY (USA)). Jan 1982. Contract AC02-76CHO00016. 7p. 
(CONF-820609—10). NTIS, PC A02/MF AOl. Order 
Number DE82010624. 

From American Nuclear Society annual meeting; Los Ange- 
les, CA, USA (6 Jun 1982). 

The techniques and models used in the analysis of the con- 
trol rod drop accident (CRDA) in a BWR have ranged from ap- 
proximate conservative methods with a simple feedback model to 
detailed representations of the thermal-hydraulic and neutronic 
mechanisms. In a recent paper Cheng and Diamond presented a de- 
tailed evaluation of the CRDA and the effects of varying a number 
of important accident parameters. Their calculations performed 
with the BNL-TWIGL core dynamics code, have shown that the 
effect of inlet subcooling and rod drop speed play an important role 
in determining the severity of the rod drop accident. The purpose 
of the work summarized in this paper has been to determine in 
detail the dependence of the rod drop accident parameters on the 
(1) inlet subcooling; and (2) rod drop speed. 


50390 (BNL-NUREG—30768) Incorporation of various 
uncertainties in dependent failure-probability estimation. Sa- 
manta, P.K.; Mitra, S.P. (Brookhaven National Lab., Upton, 
NY (USA)). 1982. Contract AC02-76CH00016. 6p. (CONF- 
820609—16). NTIS, PC A02/MF AOl. Order Number 
DE82010927. 

From American Nuclear Society annual meeting; Los Ange- 
les, CA, USA (6 Jun 1982). 

Portions of document are illegible. 

This paper describes an approach that allows the incorpora- 
tion of various types of uncertainties in the estimation of dependent 
failure (Common mode failure) probability. The types of uncertain- 
ties considered are attributable to data, modeling and coupling. The 
method developed is applied to a class of dependent failures, i.e., 
multiple human failures during testing, maintenance and calibration. 
Estimation of these failures is critical as they have been shown to 
be significant contributors to core melt probability in pressurized 
water reactors. 


50391 (BNL-NUREG—31438) Simulation of LMFBR. 
Agrawal, A.K. (Brookhaven National Lab., Upton, NY 
(USA)). 1982. Contract AC02-76CH00016. 2p. (CONF- 
820810—9). NTIS, PC A02/MF AOl. Order Number 
DE82017458. 

From 10. international mathematics and computers simula- 
tion congress on systems simulation and scientific computation; 
Montreal, Canada (9 Aug 1982). 

The title of this session is taken to imply the system-wide 
thermohydraulic simulation of liquid metal fast breeder reactors 
(LMFBR). One is interested in predicting the temperatures, pres- 
sures, and the coolant flow rates throughout the entire plant includ- 
ing the reactor core, the primary and secondary sodium heat trans- 
port circuits, the steam generating system as well as other auxiliary 
circuits. Such a simulation is needed for (1) scoping studies (i.e., in 
the pre-design phase of a plant), (2) detailed design development, 
(3) the safety analysis (post-design development phase), and (4) the 
operator training and plant operation. This session emphasizes the 
simulation of LMFBRs for only two key categories of transients: 
operational disturbances or events and the post-shutdown heat re- 
moval. 


50392 (CEA-CONF—5815) Application of the LOCA 
code CUPIDON: an assessment of the cladding behaviour in 
the flash tests. Manin, A.F.; Janvier, J.C.; Duco, J. (CEA, 
75 - Paris (France)). Aug 1981. 11lp. (CONF-810803—30). 
NTIS (US Sales Only), PC A02/MF A0Ol1. Order Number 
DE82701058. 

From Topical meeting on reactor safety aspects of fuel be- 
havior; Sun Valley, ID, USA (2 Aug 1981). 

The CUPIDON code has been developed to analyze the 
thermo-mechanical behaviour of a fuel rod during a Loss Of Cool- 
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ant Experiment. Models included are drawn from out-of-pile results 
such Edgar and the first use is to predict and calculate the tests car- 
ried out in the Phebus facility. Although the FLASH program initi- 
ated at Grenoble is devoted to the study of fission product release 
during a LOCA (Loss Of Coolant Accident), interesting informa- 
tions have been obtained on in-pile cladding deformation during 
transients. Analyses of the PIE (Post Irradiated Examination) re- 
sults in the two first experiments with CUPIDON code have 
shown fairly good agreement regarding diametral strain. 


50393 (CEA-CONF—5959) Transient temperature calcu- 
lation in a LMFBR pool in case of sudden stopping of the 
pumps. Goldstein, S.; Joly, J.; Magnaud, J.P.; Narusawa, T. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. des Etudes Mecaniques et Thermi- 
ques). Aug 1981. 17p. (CONF-810801—69). NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE82702110. 

From 6. international conference on structural mechanics in 
reactor technology; Paris, France (17 Aug 1981). 

The topic of the paper is the prediction of the temperature 
evolution in a pool-type LMFBR in case of sudden breakdown of 
the primary and secundary pumps electrical supply. Due to the re- 
sidual power of the fuel a natural convection flow pattern is estab- 
lished in the pool. This flow does not take place in the whole pool 
and there exist stagnant areas where the heat is propagated only by 
diffusion. The temperature calculation is performed by the finite 
element Delfine code which solves the diffusion and diffusion-con- 
vection equations simultaneously for a given velocity field. The 
code searches for a constant value to multiply the velocity field in 
order to balance buoyant forces and pressure drop. Upwinding is 
achieved with the Heinrich-Zienkiewicz weighing functions. The 
given velocity fields in the capacities along the flow path are calcu- 
lated with the Tethys code which solves the Navier-Stokes equa- 
tions for the primitive variables velocity and pressure and with the 
finite element technique. The paper will focus on numerical aspects 
of both codes. Simple tests with and without upwinding as well as 
a demonstration calculation of the accident mentioned above will 
be presented. 


50394 (CEA-CONF—5996) Comparison of the calculated 
availability of safety functions with operational data. Gros, 
G.; Lanore, J.M.; Coudray, R.; Duchemin, B.; Mattei, J.M. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Div. d'Etude et de Developpement des 
Reacteurs). Sep 1981. 10p. (CONF-810905—37). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82702112. 

From ANS/ENS topical meeting on probabilistic risk assess- 
ment; Post Chester, NY, USA (20 Sep 1981). 

The analysis of the available experience as reported in col- 
lection of events related to safety and availability of reactor oper- 
ation allows to verify the data and the hypothesis used in reliability 
analysis and contributes to detect common mode failures. The study 
used as an example in this paper is related to the PWR Residual 
Heat Removal System. The quantitative analysis of the reported 
events (essentially based on American reactors) permits an estimate 
of the probability of a total loss of the system which was found to 
be 0.10 per reactor-year, after interpretation of the experienced in- 
cidents according to the French RHR (Residual Heat Removal 
System) system design. The reliability study performed for this 
system, using fault tree analysis and Markov method, has led to a 
similar quantitative result. 


50395 (CEA-R—5135) Measurement of aerosol size dis- 
tribution by impaction and sedimentation. An experimental 
study and data reduction. Diouri, M. (CEA Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de 
Protection). Sep 1981. 88p. (In French). NTIS (US Sales 
Only), PC A05/MF AO1. Order Number DE82702113. 

This study concerns essentially solid aerosols produced by 
combustion and more particulary the aerosol liberated by a sodium 
fire taken into account in safety studies related to sodium cooled 
nuclear reactors. The accurate determination of the aerosol size dis- 
tribution depends on the selection device use. An experimental 
study of the parameters affecting the solid aerosol collection effi- 
ciency was made with the Andersen Mark II cascade impactor 
(blow off and bounce, electrical charge of particles, wall-loss). A 
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sedimentation chamber was built and calibrated for the range be- 
tween 4 and 10 ym. The second part describes a comparative study 
of different data reduction methods for the impactor and a new 
method for setting up the aerosol size distribution with data ob- 
tained by the sedimentation chamber. 


50396 (CONF-811206—5) On-line validation of linear 
process models using generalized likelihood ratios. Tylee, J.L. 
(EG and G Idaho, Inc., Idaho Falls (USA)). Dec 1981. 
Contract AC07-761D01570. 1lp. NTIS, PC A02/MF A011. 
Order Number DE82005486. 

From 20. IEEE conference on decision and control; San 
Diego, CA, USA (16 Dec 1981). 

A real-time method for testing the validity of linear models 
of nonlinear processes is described and evaluated. Using generalized 
likelihood ratios, the model dynamics are continually monitored to 
see if the process has moved far enough away from the nominal 
linear model operating point to justify generation of a new linear 
model. The method is demonstrated using a seventh-order model of 
a natural circulation steam generator. 


50397 (CONF-820566—6) CSRL-V ENDF/B-V 227- 
group neutron cross-section library and its application to ther- 
mal-reactor and criticality safety benchmarks. Ford, W.E. 
III; Diggs, B.R.; Knight, J.R.; Greene, N.M.; Petrie, L.M.; 
Webster, C.C.; Westfall, R.M.; Wright, R.Q.; Williams, 
M.L. (Oak Ridge National Lab., TN (USA)). 1982. Con- 
tract W-7405-ENG-26. 26p. NTIS, PC A03/MF AO1. Order 
Number DE82017497. 

From Thermal reactor benchmark calculations, techniques, 
results and applications seminar; Upton, NY, USA (17 May 1982). 

Portions of document are illegible. 

Characteristics and contents of the CSRL-V (Criticality 
Safety Reference Library based on ENDF/B-V data) 227-neutron- 
group AMPX master and pointwise cross-section libraries are de- 
scribed. Results obtained in using CSRL-V to calculate perform- 
ance parameters of selected thermal reactor and criticality safety 
benchmarks are discussed. 


50398 (CONF-820609—55) BWR _ containment failure 
analysis during degraded-core accidents. Yue, D.D. (Oak 
Ridge National Lab., TN (USA)). 6 Jun 1982. Contract W- 
7405-ENG-26. 8p. NTIS, PC A02/MF AO1. Order Number 
DE82017432. 

From American Nuclear Society annual meeting; Los Ange- 
les, CA, USA (6 Jun 1982). 

This paper presents a containment failure mode analysis 
during a spectrum of postulated degraded core accident sequences 
in a typical 1000-MW(e) boiling water reactor (BWR) with a Mark- 
I wetwell containment. Overtemperature failure of containment 
electric penetration assemblies (CEPAs) has been found to be the 
major failure mode during such accidents. 


50399 (DEMO—80/5G) Safety systems in light water re- 
actors. Karoosakis, P.M. (Democritus Nuclear Research 
Center, Athens (Greece)). Sep 1980. 35p. (In Greek). NTIS 
(US Sales Only), PC A03/MF AOI; Also available from Li- 
brary, Democritus NRC. Order Number DE82701059. 

The most important safety systems employed in light water 
(BWR and PWR) power reactors in case of loss-of-coolant acci- 
dents are briefly described. 


50400 (DOE/SF/02034—T50) Application of the lines of 
protection concept to the HTGR-SC/C. (Gas-Cooled Reactor 
Associates, La Jolla, CA (USA)). Sep 1981. Contract AC03- 
78SF02034. 88p. NTIS, PC AOS/MF A0Ol. Order Number 
DE82008039. 

Portions of document are illegible. 

This study of the application of the line of protection (LOP) 
concept to high temperature gas-cooled reactors (HTGRs) was mo- 
tivated by a desire to develop a simple and straightforward HTGR 
safety concept that embodies many of the more complicated and 
seemingly conflicting concepts facing nuclear industry safety today. 
These concepts include: (1) defense in depth; (2) design basis 
events; (3) core damage events (degraded cores); (4) probabilistic 
analysis and risk assessment; (5) numerical safety goals; and (6) 
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plant investment protection. The LOP concept described herein at- 
tempts to incorporate many of the important principles of each into 
a cohesive framework which provides an overall logic, meaning, 
and direction for conducting HTGR design and research activities. 


50401 (DOE/SF/02034—T70-Draft) High-temperature 
gas-cooled reactor safety-reliability program plan. (Gas- 
Cooled Reactor Associates, La Jolla, CA (USA); Pickard- 
Lowe and Garrick, Inc., Irvine, CA (USA)). Mar 1981. 
Contract AC03-78SF02034. 64p. (PLG—0163-Draft). NTIS, 
PC A04/MF AO1. Order Number DE82007242. 

The purpose of this document is to present a safety plan as 
part of an overall program plan for the design and development of 
the High Temperature Gas-Cooled Reactor (HTGR). This plan is 
intended to establish a logical framework for identifying the tech- 
nology necessary to demonstrate that the requisite degree of public 
risk safety can be achieved economically. This plan provides a co- 


herent system safety approach together with goals and success cri- 


terion as part of a unifying strategy for licensing a lead reactor 
plant in the near term. It is intended to provide guidance to pro- 
gram participants involved in producing a technology base for the 
HTGR that is fully responsive to safety consideration in the design, 
evaluation, licensing, public acceptance, and economic optimization 
of reactor systems. 


50402 (DOE/SF/71031—T32) Simplified reactor vessel 
cell heat transfer model for CONACS-1, Chen, K.H. (Gener- 
al Electric Co., Sunnyvale, CA (USA). Advanced Reactor 
Systems Dept.). 22 Sep 1981. Contract AT03-76SF71031. 
22p. NTIS, PC A02/MF AOl1. Order Number DE82008012. 

Portions of document are illegible. 

A simplified reactor vessel cell thermal model was formulat- 
ed. The model describes the thermal responses of sodium, fuel and 
steel remaining within the reactor vesel after a melt through of the 
vessel occurred, and the change in sodium levels in the reactor 
vessel and the reactor cell resulting from possible differences exist- 
ing above the sodium pool surfaces. 


50403 (DOE/SF/71032—T47) Shutdown heat removal: 
safety water tests. (General Electric Co., Sunnyvale, CA 
(USA). Advanced Reactor Systems Dept.). 8 Jul 1981. Con- 
tract ATO03-76SF71032. 32p. NTIS, PC A03/MF AOl1. 
Order Number DE82008064. 

This specification establishes the requirements to design the 
SAFETY WATER TESTS to be constructed in the Hydraulic 
Test Facility (HTF) at the GE San Jose site. The test is an 1/8th 
scale model of a large loop type breeder reactor or a 1/14th scale 
model of a large pool type breeder reactor and uses water as the 
test fluid. It simulates a breeder reactor system with a 0.5 MW 
heated core with an upper and a lower plenum, a primary loop 
with 300 gpm flow rate and four auxiliary cooling systems 
(DRACS) that are to be immersed in the upper plenum and con- 
nected to the inlet plenum through a check valve. 


50404 (DOE/SF/71032—T48) W-1 SLSF post-test data 
analysis. Part 1. Thermal hydraulic analysis. Knight, D.D. 
(General Electric Co., Sunnyvale, CA (USA). Advanced 
Reactor Systems Dept.). Oct 1980. Contract ATO03- 
76SF71032. 127p. NTIS, PC A0O7/MF A0O1. Order Number 
DE82008043. 

Four types of tests were performed: (1) a decay heat tran- 
sient test, (2) Loss-of-Piping-Integrity (LOPI) tests, (3) Boiling 
Window Tests (BWT), and (4) a fuel pin dryout and failure test. In 
addition, preliminary tests were run to check systems performance, 
instrumentation performance and test section heat balance. The ob- 
jective of the decay heat test was to determine the decay heat 
transfer charecteristics of fresh fuel pins with subcooled sodium. 
The objective of the LOPI experiments was to test the thermal be- 
havior of fuel pins with four different fuel conditions subjected to 
the same transient. The transient was designed to simulate a rapid 
flow decrease as a result of pipe rupture followed by a reactor 
scram. The objective of the Boiling Window Tests was to study 
boiling initiation and progression of boiling within the fuel pin 
bundle. 
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50405 (DOE/SF/71032—T60) Sparging tests. (General 
Electric Co., Sunnyvale, CA (USA). Advanced Reactor 
Systems Dept.). 1981. Contract AT03-76SF71032. 17p. 
NTIS, PC A02/MF A0O1. Order Number DE82008220. 

Portions of document are illegible. 

There is a need to evaluate the radiological source term to 
determine radiological consequences for postulated LMFBR core 
disruptive accidents (CDA's). The source term consists of radioac- 
tive materials released in form of gases, vapors, liquids or solids 
from sodium pools. It has been determined that releases of solid 
particles from contaminated boiling or bubbling pools of sodium are 
as important as releases of gaseous species. However, very little 
work has been conducted to study the phenomenon and the magni- 
tude of the solid particle release rate. The objective of the sparging 
test is to perform experiments to obtain quantitative data as well as 
phenomenological details on solid particle release rates from bub- 
bling sodium pools to support modeling developments. 


50406 (DOE/SF/71032—T61) Test section design specifi- 
cation: sparging tests. (General Electric Co., Sunnyvale, CA 
(USA). Advanced Reactor Systems Dept.). 1981. Contract 
AT03-76SF71032. 10p. NTIS, PC A02/MF AOl. Order 
Number DE82007184. 

Portions of document are illegible. 

The objective is to provide a test facility for in-sodium simu- 
lations of conditions following a major loss-of-coolant accident. 
These tests are intended to provide information on the carry-over 
of fuel material from a boiling sodium pool. 


50407 (DOE/SF/71032—T63) GE post-test analysis of 
SLSF experiment W-1 through LOPI-4. Gregoire, K.E.; At- 
cheson, D.B.; Knight, D.D. (General Electric Co., Sunny- 
vale, CA (USA). Advanced Reactor Systems Dept.). Jul 
1981. Contract AT03-76SF71032. 66p. NTIS, PC A04/MF 
A01. Order Number DE82008647. 

SLSF experiment W-1 was designed to investigate fuel pin- 
to-coolant heat transfer during various LMFBR flow-coastdown 
events in the burnup interval from 0.0 atom percent to 0.5 atom 
percent. In the study reported here, data from in-fuel thermocou- 
ples and coolant (wire-wrap) thermocouples were evaluated during 
steady-state and transient operation from the beginning of the ex- 
periment through LOPI-4 (Loss-of-Piping-Integrity Transient 
Number 4). The objective of the data evaluation was to determine 
how maximum coolant temperatures during successive LOPI tran- 
sients were affected by burnup. A second objective was to identify 
the mechanisms responsible for this burnup effect. 


50408 (DOE/SF/74028—T12) LOA-1: prevent accidents. 
Quarterly technical progress report, FRSP program - July 
through September 1981. (Rockwell International Corp., 
Canoga Park, CA (USA). Energy Systems Group). 1981. 
Contract AT03-76SF74028. 44p. NTIS, PC A03/MF AOI. 
Order Number DE82011802. 

Portions of document are illegible. 

Information related to LMFBR reactor safety is presented 
concerning common cause failures; shutdown by self-activated 
system; shutdown heat removal system operation; sodium burning; 
core catcher material interactions; accident release of sodium oxide 
aerosol; and LMFBR risk assessment. 


50409 (EGG-M—01082) Degraded core studies at INEL. 
Buescher, B.J.; Howe, T.M.; Miller, R.W. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 1982. Contract 
ACO07-761D01570. 5p. (CONF-820609—65). NTIS, PC A02/ 
MF AOl1. Order Number DE82018738. 

From American Nuclear Society annual meeting; Los Ange- 
les, CA, USA (6 Jun 1982). 

During 1980, planning of prototypical severe fuel damage 
tests to be conducted in the Power Burst Facility (PBF) to investi- 
gate fuel behavior in severe accidents up to temperatures of 2400°K 
was initiated. This first series of tests is designated Phase I. Also, a 
code development effort was initiated to provide a reliable predic- 
tive tool for core behavior during severe accidents. During 1981, 
an assessment of capabilities and preliminary planning were begun 
for an in-pile experimental program to investigate the behavior of 
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larger arrays of previously irradiated fuel rods at temperatures 
through UO: melting. This latter series of tests is designated Phase 
Il. 


50410 (EGG-M—01182) Sensing line effects on PWR- 
based differential pressure measurements. Evans, R.P.; Neff, 
G.G. (EG and G Idaho, Inc., Idaho Falls (USA)). 3 Feb 
1982. Contract AC07-761D01570. 12p. (CONF-820513—6). 
NTIS, PC A02/MF AO1. Order Number DE82018717. 

From 28. international instrumentation symposium; Las 
Vegas, NV, USA (3 May 1982). 

An incorrrect configuration of the fluid-filled pressure sens- 
ing lines connecting differential pressure transducers to the pressure 
taps in a pressurized water reactor system can cause errors in the 
measurement and, during rapid pressure transients, could cause the 
transducer to fail. Testing was performed in both static and dynam- 
ic modes to experimentally determine the effects of sensing lines of 
various lengths, diameters, and materials. Testing was performed at 
ambient temperature with absolute line pressures at about 17 MPa 
using water as the pressure transmission fluid. 


50411 (EGG-M—01782) Analysis of the PBF in-pile 
large-break LOCA test results with FRAP-T6/BALON-2. 
Broughton, J.M.; Golden, D.W.; Hagrman, D.L. (EG and 
G Idaho, Inc., Idaho Falls (USA)). 1982. Contract ACO07- 
761D01570. 16p. (CONF-820604—11). NTIS, PC A02/MF 
A01. Order Number DE82018765. 

From AIAA/ASME joint conference on fluids, plasma, 
thermophysics and heat transfer; St Louis, MO, USA (7 Jun 1982). 

A series of four, large-break loss-of-coolant accident fuel be- 
havior experiments have been performed in the Power Burst Facili- 
ty (PBF) at the Idaho Engineering Laboratory. These experiments 
have been analyzed by using out-of-pile data to understand the phe- 
nomenology of zircaloy cladding ballooning and to construct a 
mechanistic computer code to describe cladding deformation and 
failure. The code was then used to quantify the influence of rod in- 
ternal pressure, cladding heatup, and cladding circumferential tem- 
perature differences on ballooning and rupture for fresh and irradi- 
ated test rods in the PBF. The analysis indicates that the timing and 
magnitude of cladding circumferential temperature differences are 
the primary controlling parameters. Both the experimental and the 
analytical results support the hypothesis that previously irradiated 
rods exhibit greater cladding strain at failure than do fresh rods be- 
cause of small local temperature differences within the cladding. 


50412 (EGG-M—02282) Infrared technique for measur- 
ing steam density. Snyder, S.C.; Baker, A.G. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1982. Contract ACO07- 
761D01570. 7p. (CONF-820513—4). NTIS, PC A02/MF 
A011. Order Number DE82018715. 

From 28. international instrumentation symposium; Las 
Vegas, NV, USA (3 May 1982). 

A prototype infrared steam densitometer using a two-wave- 
length, dual-beam technique was developed. Tests were performed 
on dry steam flows with this technique, which uses two narrow 
bandwidths of infrared light in the region of 0.9 to 3.0 wm. One 
wavelength is absorbed by steam, while the other is not. The latter 
wavelength is used to account for nonabsorptive light losses. In ad- 
dition to the beam that traverses the steam flow, a reference beam 
that does not traverse the flow allows the light source to be moni- 
tored. The theory of the device is presented, along with a descrip- 
tion of the components and of the system's operation. Test results 
are also presented. 


50413 (EGG-M—03581) Evaluation of prompt release of 
fission gas from a breached cladding. El-Genk, M.S.; Kumar, 
R.M. (EG and G Idaho, Inc., Idaho Falls (USA)). 1981. 


Contract ACO07-76ID01570. lip. (CONF-811103—72). 
NTIS, PC A02/MF AO1. Order Number DE82005629. 


From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

It is a concern in the current safety analysis of nuclear reac- 
tors to understand the different release mechanisms of fission prod- 
ucts to accurately determine the radiological source term for a 
wide variety of accidents. The mechanism which is least under- 
stood and which produces an uncertainty in determining the radio- 
logical source term during a reactor accident is the early release of 
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fission gas present in the fuel-cladding gap through a cladding 
breach. In a loss-of-coolant type accident the fuel rods would be 
surrounded mainly by steam, therefore, the release of the gap gas 
can simply be treated as a discharge problem through an orifice. 
However, during reactor normal operation or in those accidents 
where the failed fuel rods are surrounded by liquid coolant, the re- 
lease process of the gap gas would be strongly influenced by the 
coolant conditions (pressure, temperature and flow rate). The pur- 
pose of this work is to describe analytically the prompt escape of 
volatiles and gaseous fission products, present in the fuel-cladding 
gap through a cladding breach, where the fuel rod is surrounded by 
liquid coolant. 


50414 (EGG-M—06282) RELAP5 constitutive relations 
modeling. Ransom, V.H.; Kiser, D.M.; Chow, H.; Lin, J.C. 
(EG and G Idaho, Inc., Idaho Falls (USA)). 1982. Contract 
AC07-761D01570. 6p. (CONF-820609—64). NTIS, PC A02/ 
MF AOl1. Order Number DE82018737. 

From American Nuclear Society annual meeting; Los Ange- 
les, CA, USA (6 Jun 1982). 

The objective of the RELAPS project is the development of 
an economic system modeling capability for light water reactor 
safety analysis. Important goals in this effort have been: (1) ability 
to model all interacting plant components; (2) to accurately predict 
the physical phenomena; and (3) to economically produce analytical 
results. These considerations have required balance between model- 
ing detail and economy of manpower and computer time required 
for application. 


50415 (EGG-TIO-M—00182) Instrumentation and elec- 
trical program at the Three Mile Island Unit 2, Technical In- 
tegration Office. Hecker, L.A. (EG and G Idaho, Inc., 
Idaho Falls (USA); EG and G Idaho, Inc., Middletown, PA 
(USA). Technical Integration Office). 1982. Contract ACO7- 
761D01570. 12p. (CONF-820689—1). NTIS, PC A02/MF 
A01. Order Number DE82018895. 

From Society of Women Engineers annual meeting; Dear- 
born, MI, USA (17 Jun 1982). 

Portions of document are illegible. 

The Three Mile Island Unit 2 accident of March 28, 1979 
presents unique research opportunities that can provide valuable in- 
formation on nuclear power plant safety philosophy and safety sys- 
tems performance. The Technical Integration Office at Three Mile 
Island was established by the Department of Energy to manage a 
broad-based research and development program. One significant 
part of this effort is the Instrumentation and Electrical Program, 
which operates: (1) to identify instruments and electrical compo- 
nents that failed during or since the accident; (2) to test and analyze 
them in order to identify the causes of failure; and (3) to assess the 
survivability of those that did not fail. The basis for selection of 
equipment is discussed, and the testing methodology is described. 
Also, some results of Instrumentation and Electrical Program work 
to date are presented. 


50416 (EIR—411) Reactor with very low fission-product 
inventory. Taube, M.; Heer, W. (Eidgenoessisches Inst. fuer 
Reaktorforschung, Wuerenlingen (Switzerland)). Jul 1980. 
7lp. NTIS (US Sales Only), PC A04/MF AOl. Order 
Number DE82903606. 

Portions of document are illegible. 

A fast converter with one zone and an internal breeding 
ratio of 1.00, with liquid fuel in the form of molten plutonium - ura- 
nium - and sodium chloride, with a thermal power of 3 GW (th) 
allows continuous extraction of the volatile fission products (Br, I, 
Kr, Xe, Te) by means of helium purging in the core. The non-vola- 
tile fission products e.g. Sr and Cs can continuously be extracted in 
a chemical reprocessing plant at the reactor site. The impact on an 
accidental release of fission products is rather significant; the 
amounts released are 50 to 100 times smaller than those in a refer- 
ence reactor (LWR with oxide fuel). Because the heat sink is rela- 
tively large and after heat reduced, the temperature of the fuel does 
not exceed 500°C after an accident, which greatly reduces the con- 
sequences of an accident. 
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50417 (EPRI-NP—2224-SR) BWR transient response 
blowdown/emergency core cooling (BD/ECC) test phase: 
1980 activities. Kalra, S.P. (ed.). (Electric Power Research 
Inst., Palo Alto, CA (USA). Nuclear Power Div.). Jan 
1982. 188p. NTIS, PC A09/MF A0Ol. Order Number 
DE82901856. 

Portions of this report are illegible. 

System performance and thermal response characteristics of 
BWRs during the blowdown phase of the postulated loss-of-coolant 
accident conditions were investigated.in a test apparatus with dif- 
ferent, scaled configurations. Effects of the configuration change on 
the system responses were identified. Test data obtained served as 
base-line data for the blowdown/emergency core cooling interac- 
tion experiments and as information to tie back to the previous 7 x 
7 blowdown heat transfer tests. Comparisons of the predictions 
with the tests were made. 


50418 (EPRI-NP—2252) B & W FREY calculations: 
four-pump coastdown, locked rotor, rod group withdrawal. 
Henningson, P.J. (Babcock and Wilcox Co., Lynchburg, 
VA (USA). Nuclear Power Generation Div.). Feb 1982. 
46p. NTIS, PC E03/MF AO1. Order Number DE82901871. 

Includes 6 sheets of 48x reduction microfiche. Portions of 
document are illegible. 

The FREY (fuel rod evaluation system) code was evaluated 
for three operational transients - four-pump coastdown, locked 
rotor, and rod group withdrawal. FREY predictions were com- 
pared to those of the Babcock & Wilcox LYNXT code. Code 
inputs and outputs are described. 


50419 (EPRI-NP—2262) Flooding in vertical gas-liquid 
countercurrent flow through parallel paths. Final report. Liu, 
C.P.; Tien, C.L.; McCarthy, G.E. (California Univ., Berke- 
ley (USA). Dept. of Mechanical Engineering). Feb 1982. 
142p. NTIS, PC AO7/MF AOl. Order Number 
DE82901858. 

Portions of document are illegible. 

An experimental investigation has been conducted on flood- 
ing in the vertical gas-liquid countercurrent flow through multiple 
paths. Results obtained for short path length show similar flooding 
characteristics as those in the single-path flow, but there do exist 
secondary behaviors unique to the multiple-path flow due to path 
interaction. Consistent with the general disturbance criterion, the 
flow becomes more susceptible to flooding with increasing number 
of paths and decreasing path spacing on a per flow-path basis. All 
the experimental results can be correlated by the Wallis and Kuta- 
teladze correlations. 


50420 (EPRI-NP—2278) Transient fuel-pin temperature 
calculations using describing functions. Final report. Guidotti, 
T.E.; Peddicord, K.L.; Nielsen, L.H. (Oregon State Univ., 
Corvallis (USA). Dept. of Nuclear Engineering). Feb 1982. 
145p. NTIS (US Sales Only). Order Number DE82903155. 

Portions of document are illegible. 

Temperature dependent properties make the transient ther- 
mal analysis of reactor fuel pins nonlinear. Traditionally, finite dif- 
ference or finite element methods have been used to solve this 
system. An analytically based method is presented in which the 
transient temperature profiles are calculated using describing func- 
tions to characterize the system nonlinearities. In the past the de- 
scribing functions approach has been used exclusively in the solu- 
tion of ordinary differential equation systems. This study appears to 
be the first application of describing functions in the solution of 
partial differential equations. 


50421 (EPRI-NP—2361) Descriptive evaluation of 
RELAP-5. Trapp, J.A. (Practical Analysis and Computing, 
Inc., Arvada, CO (USA)). Apr 1982. 55p. NTIS, PC A04/ 
MF AOl1. Order Number DE82903568. 

The basic hydrodynamic model chosen for the RELAP-5 
Code development effort has been descriptively evaluated. An eval- 
uation of the detailed technical implementation of the various 
models is beyond the scope of the present report. Rather, the basic 
assumptions used to develop the field equations, the major process 
and constitutive models, and the numerical solution algorithm have 
been examined. Both the strong areas and the areas needing im- 
provement have been noted. 
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50422 (EPRI-NP—2370-Vol.3) Marviken full-scale criti- 
cal-flow tests. Volume 3. Conclusions. Final report. (Studsvik 
Energiteknik AB, Nykoeping (Sweden)). May 1982. 18p. 
NTIS (US Sales Only). Order Number DE82905280. 

Portions of document are illegible. 

Conclusions and observations based on the data obtained 
during the CFT (Critical Flow Test) program are-presented. The 
CFT was conducted at the Marviken Power Station in Sweden 
using full scale nozzle geometries to simulate piping in operating 
nuclear reactor stations. The conclusions and observations listed 
focus on the interpretation of parameter variations and test results 
from the 27 critical flow tests. Conclusions of secondary impor- 
tance are also presented, concerning the data evaluation and mea- 
surement techniques. 


50423 (EPRI-NP—2370-Vol.7) Marviken full-scale criti- 
cal-flow tests. Volume 7. Data accuracy. Final report. (Studs- 
vik Energiteknik AB, Nykoeping (Sweden)). May 1982. 
72p. D. Order Number DE82905279. 

Portions of document are illegible. 

The accuracies of the data obtained in the Marviken CFT 
(Critical Flow Tests) Project are presented and discussed. Maxi- 
mum errors and probable errors are given for the measurement 
data, i.e., the pressures and differential pressures, temperatures and 
densities measured primarily in the pressure vessel, discharge pipe 
and test nozzles. Error limits are also given for the evaluated quan- 
tities such as mass fluxes and specific enthalpies, flow velocities and 
fluid densities. Furthermore, an account is given of the dynamic 
measurement system response, the time error and the error in mea- 
surement position. 


50424 (EPRI-NP—2370-Vol.19) Marviken full-scale 
critical-flow tests. Volume 19. Results from Test 11. Final 
report. (Studsvik Energiteknik AB, Nykoeping (Sweden)). 
May 1982. 238p. NTIS (US Sales Only). Order Number 
DE82905354. 

Portions of document are illegible. 

The eleventh test in a series of full-scale critical flow tests is 
described, the test data are presented, and the results are briefly dis- 
cussed. The Test 11 was conducted using a reactor pipe simulator 
consisting of a rounded entrance followed by a 509 mm, constant 
diameter test section having a length-to-diameter ratio of 3.1. Data 
were obtained at stream dome pressures which varied from 5.0 to 
3.3 MPa and at fluid conditions ranging from 35°C subcooled com- 
pared to steam dome pressure to saturation. 


50425 (EUR—7278) 1980 Annual status report: super- 
SARA. (Commission of the European Communities, Ispra 
(Italy). Joint Research Centre). 1981. 12p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE82701061. 

The essential tasks of the JRC for the SUPERSARA project 
during 1980 were therefore twofold: 1. Actuation of an internation- 
al Task Force with which to: a. discuss in depth the test objectives 
and the relationships between the SSTP and the world mosaic of 
activities in the field of LWR fuel behaviour; b. establish a consen- 
sus test matrix; c. identify and discuss the major technological prob- 
lems affecting the feasibility of attaining the consensus test objec- 
tives, especially for the boil-down SFD tests. A Task Force with 
these objectives was necessary in order to provide the elements for 
a Council decision on phase II. 2. Conservation of the rythm of the 
main contractor (UKAEA-Harwell) and subcontractors for the 
timely fabrication of loop components and the timely design of 
those new aspects of the plant necessary for the boil-down SFD 
tests. 


50426 (EUR—7368) Control and safety of light water re- 
actors fuelled with plutonium. Synthesis Report. (Commission 
of the European Communities, Brussels (Belgium)). 1981. 
102p. NTIS (US Sales Only), PC A06/MF AOl. Order 
Number DE82701062. 

The report summarizes the main results of safety analyses 
which allow to compare the behaviour of plutonium and uranium 
fuelled cores with particular reference to BWR cores (Garigliano 
and Caorso) and to a PWR core - Trinovercellese. The control and 
safety study is focused on the following accidental events: control 
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rod ejection and steam line break for the PWR and control rod 
drop, failure of the main heat sink heat-up phase of a Loca for the 
BWRs. Moreover, the report contains the main conclusions of a 
propaedentic study of the impact of plutonium recycle on light 
water reactors core safety. 


50427 (FOA-C—20408-D1) Effect of stone-filling on the 
progress of the explosion of a hydrogen - air mixture in a 
container. Almstroem, H.; Berglund, S. (Foersvarets Forskn- 
ingsanstalt, Stockholm (Sweden)). May 1981. 81p. (In Swed- 
ish). NTIS (US Sales Only), PC AO5/MF AOI. Order 
Number DE82702114. 

The investigation dealt with the problem of suppressing a 
detonation in a container by filling the space with stones. The ex- 
periments were made with 5 different types of filling. The detona- 
tions were produced by the ignition of a mixture of air and hydro- 
gen. The events of pressure-time were recorded at 6 points of a 
vertical tube with L=240 cm and D=25 cm. A small-scale experi- 
ment was made by measuring the total impulse which was propo- 
gated to the bottom of a small tube with L=70 cm. The investiga- 
tion was part of a cooperative Swedish programme, the FILTRA 
project. 


50428 (GA-A—16766) HTGR accident and risk assess- 
ment. Silady, F.A.; Everline, C.J.; Houghton, W.J. (General 
Atomic Co., San Diego, CA (USA)). Jul 1982. Contract 
AT03-76SF70046. 26p. (CONF-820650—6). NTIS, PC A03/ 
MF AOl1. Order Number DE82018986. 

From 3. Japan/US HTGR safety technology seminar; 
Upton, NY, USA (2 Jun 1982). 

This paper is a synopsis of the high-temperature gas-cooled 
reactor (HTGR) probabilistic risk assessments (PRAs) performed 
by the General Atomic Company (GA). Principal topics presented 
include: the HTGR safety assessments, peer interfaces, safety re- 
search, process gas explosions, quantitative safety goals, licensing 
applications of PRA, enhanced safety, investment risk assessments, 
and PRA design integration. 


50429 (GEND-INF—009) Pre-decontamination gamma- 
ray surface scans in TMI-2 containment building 305’ eleva- 
tion. Barefoot, E.D.; Cameron, D.S.; Cline, J.S.; Daniel, 
J.A.; Keefer, D.G.; Schlomer, E.A.; Thomas, C.D. Jr. (EG 
and G Idaho, Inc., Idaho Falls (USA); Science Applica- 
tions, Inc., Rockville, MD (USA). Nuclear Environmental 
Services Div.). Feb 1982. Contract AC07-761D01570. 18p. 
NTIS, PC A02/MF A0O1. Order Number DE82008184. 

Portions of this report are illegible. 

On Decembr 16, 1981 entry was made into the TMI-2 con- 
tainment building to perform gamma-ray scans on surfaces of the 
305’ level. Five areas were selected for these measurements: two of 
them were of surfaces of walls, two were of floor surfaces under 
the reactor core flood tanks, and the remaining was of a floor sur- 
face in an area that had been receiving a great deal of personnel 
traffic. The results showed contamination levels of less than 1 Ci/ 
cm? for all of the surfaces, considerably less than was observed at 
the locations of previous scans. Two of the areas showed no net 
activity and minimum detectable limits are listed that are less than 
0.3 wCi/cm?. 


50430 (HEDL-SA—2611-FP) Fuel and cladding tests for 
fuel failure safety analysis. Hunter, C.W.; Johnson, G.D.; 
Hu, W.L.; Cannon, N.S.; Feigenbutz, L.V.; Hinman, C.A.; 
Slagle, D.O.; Bard, F.E. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). 1982. Contract AC06- 
76FF02170. 1lp. (CONF-820704—7). NTIS, PC A02/MF 
A01. Order Number DE82018647. 

From International topical meeting on LMFBR safety; 
Lyon, France (18 Jul 1982). 

Portions of document are illegible. 

Three systems for testing fuel pin cladding were developed 
to support the determination of the mode and location of cladding 
failure during transient overpower events or transient undercooled 
overpower (TUCOP) conditions. The TUCOP FCTT system con- 
sists of exposing cladding specimens to thermal and loading condi- 
tions typical of TUCOP events. The Mandrel Loading Test (MLT) 
system was designed to produce cladding deformation and failure 
by internal mechanical interaction loading of a heated cladding 
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specimen. The Cladding Rip Propagation Test (CRPT) system 
measures the rip propagation behavior of cladding at different tem- 
peratures. Fuel deformation and fission gas release tests were per- 
formed to better understand fuel behavior. High temperature creep 
and hot pressing tests on mixed oxide fuel indicate that an enhance- 
ment in the creep rate occurs at temperatures above 2300°C and 
that only a small proportion of the fabrication fuel porosity can be 
closed at temperatures above 2500°C. Two fission gas induced 
modes of gross fuel behavior under transient thermal conditions 
have been demonstrated, i.e., brittle fracture along grain boundaries 
and massive plastic swelling of the fission-gas-containing fuel. 


50431 (HEDL-SA—2629-FP) Internal fuel motion phe- 
nomenology: FUMO-E code analysis of PINEX experiments. 
Smith, D.E.; Martin, F.J.; Padilla, A. Jr. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). Jun 
1982. Contract AC06-76FF02170. 15p. (CONF-820609—62). 
NTIS, PC A02/MF AOl1. 

From American Nuclear Society annual meeting; Los Ange- 
les, CA, USA (6 Jun 1982). 

Portions of document are illegible. 

Internal fuel motion in annular fuel during hypothetical 
LMFBR accidents has been postulated as an inherent safety shut- 
down mechanism. In this study, the recently-developed FUMO-E 
code was used to analyze the PINEX-2 and PINEX-3 transient 
overpower (TOP) experiments performed in the TREAT reactor. 
The FUMO-E (Eulerian) analyses differed significantly from the 
previous analyses using the HOTPIM and FUMO-T (Lagrangian) 
codes and resulted in an improved assessment of the dominant 
mechanisms and controlling phenomena. 


50432 (INIS-mf—6887) Human factor in the organisation 
and regulation of nuclear safety. Bordes, F.; Savagner, J.M.; 
Snanoudj, G. (International Nuclear Law Association 
(INLA), Brussels (Belgium)). Oct 1981. 22p. (In French). 
(CONF-8109120—11). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE82780523. 

From Nuclear International Jura "81; Palma de Mallorca, 
Spain (27 Sep 1981). 

The TMI accident has brought to light the importance of 
the human factor in the safe operation of complex installations such 
as nuclear power plants. On this basis, the paper outlines the institu- 
tional framework for nuclear safety in France and reports on EDF 
practices in human resources management as well as in the im- 
provement of working premises (control rooms) to optimize human 
behaviour in accident conditions. Finally, the interaction of labour 
laws on nuclear law in connection with safety is described. 


50433 (INIS-mf—6937, pp vp) Application of the method 
of "revealed preferences” for assessing safety goals for nucle- 
ar power plants. Litai, D. (Israel Atomic Energy Commis- 
sion, Tel Aviv. Licensing Div.). 1980. NTIS (US Sales 
Only), PC Al4/MF AO1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


50434 (INIS-mf—6937, pp vp) Model for PWR vulner- 
ability evaluation due to an external event. Arueti, S. (Israel 
Atomic Energy Commission, Tel Aviv). 1980. NTIS (US 
Sales Only), PC A14/MF AOI. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


50435 (INIS-mf—6937, pp vp) Natural iodine removal 
mechanisms in a reactor containment building. Dankman, A.; 
Elias, E.; Ben-Haim, Y. (Technion-Israel Inst. of Tech., 
Haifa). 1980. NTIS (US Sales Only), PC Al4/MF A011. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


50436 (INIS-mf—6943) Venting processes: Effects on the 
vicinity. Hattwig, M. (Bundesanstalt fuer Materialpruefung, 
Berlin (Germany, F.R.)). Jun 1980. 38p. (In German). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE82780553. 
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In the case of venting as a protective measure against explo- 
sions a dangerous pressure wave and a large flame must be expect- 
ed in the neighbourhood of the vent. Moreover the recoil force 
which is exerted on the protected vessel can be the cause for the 
destruction of the plant. Therefore experiments have been made on 
the dependence of the pressure wave and the recoil force from 
well-known or easily determinable parameters. The results of the 
investigations allow the estimation of the maximum overpressure 
which must be expected at a given point outside the vessel, if the 
reduced explosion pressure which will be reached in the interior of 
the vessel is known. Beyond that it could be shown that the maxi- 
mum recoil force is nearly always considerably smaller than the 
value given by theory. Only very rarely the theoretical value is 
reached. Therefore it is totally sufficient for practical purposes 
when the maximum recoil to be expected is calculated from the 
theoretical equation. 


50437 (INIS-mf—6952) Contribution to the dynamic 
analysis of prestressed and preloaded spring-mass systems of 
variable structure under shock load. Matthees, W. (Bunde- 
sanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). 
May 1980. no.67p. (In German). NTIS (US Sales Only), PC 
A08/MF AO1. Order Number DE82780555. 

The purpose of this work is the development of a method to 
analyze on impact load structural systems whose topologically vari- 
able system arrangements are dependent on temporarily varying de- 
formation conditions impact loads. This method serves to examine 
the prototype of a dynamically excited burst protection system for 
a nuclear power plant. Evidence is given that in case of hypotheti- 
cal failure of the prestressed reactor pressure vessel the maximum 
load capacity of the reactor core is not exceeded, which in turn 
guarantees safe shutdown of the reactor. (orig./HP). 


50438 (NP—2903865) Study on the behavior of reactor 
fuel rods under meltdown conditions and comparison with ex- 
periments, Final report. Tuerk, W.; Schmidt, F.; Unger, H. 
(Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Kernener- 
getik und Energiesysteme). Sep 1979. 160p. (In German). 
NTIS (US Sales Only), PC AO8/MF AO1. Order Number 
DE82903865. 

Models in order to simulate meltdown of reactor fuel rods 
have been developed. These models are fully integrated into the 
modular reactor program system RSYST. Parts of the model are 
programmed in form of special modules. Modules exist for the sim- 
ulation of heat production, heat transfer, clad oxidation, the deter- 
mination of boundary conditions for the rod (including conduction, 
convection and radiation), the deformation of the rod by thermal 
strains, the melting of rod materials, the rupture of the cladding and 
the run-off of molten material. The models have been validated by 
means of single rod and bundle experiments which were performed 
at t e Karlsruhe Nuclear Research Center. 


5C .39 (NUREG—0485-Vol.4-No.6) Systematic Evalua- 
tion Program. Status summary report. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Resource 
Management). 30 Jun 1982. 93p. NTIS - GPO. 

The Systematic Evaluation Program is intended to examine 
many safety-related aspects of 11 of the older light water reactors. 
This document provides the existing status of the review process 
including individual topic and overall completion status. 


50440 (NUREG—0847) Safety evaluation report related 
to the operation of Watts Bar Nuclear Plant, Units 1 and 2. 
Docket Nos. 50-390 and 50-391, Tennessee Valley Authority. 
(Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Reactor Regulation). Jun 1982. 553p. 
GPO $12.00. 

Portions of document are illegible. 

Information is presented concerning site characteristics; 
design criteria; reactor coolant system and connected systems; engi- 
neered safety systems; instrumentation and controls; electric power 
systems; auxiliary systems; steam and power conversion system; ra- 
dioactive waste system; radiation protection; conduct of operations; 
accident analysis; and quality assurance. 
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50441 (NUREG—0916) Safety evaluation report related 

to the restart of R.E. Ginna Nuclear Power Plant. Docket 

No. 50-244, Rochester Gas and Electric Corporation. (Nucle- 

ar Regulatory Commission, Washington, DC (USA). Office 

¢ Nuclear Reactor Regulation). May 1982. 292p. GPO 
50. 


Portions of document are illegible. 

The report documents NRC's evaluation of the tube rupture 
which occurred at the R. E. Ginna Nuclear Power Plant on Janu- 
ary 25, 1982. This plant, which is located in Wayne County, New 
York, is owned and operated by Rochester Gas and Electric Cor- 
poration. Based on the results of the evaluation, the staff recom- 
mends restart of the Ginna Plant. 


50442 (NUREG/CR—2000-Vol.1-No.5) Licensee Event 
Report (LER) compilation for month of May 1982. (Oak 
Ridge National Lab., TN (USA)). Jun 1982. Contract W- 
7405-ENG-26. 102p. (ORNL/NSIC—200-Vol.1-No.5). 
NTIS, PC A 06 - GPO. 

This monthly report contains Licensee Event Report (LER) 
operational information that was processed into the LER data file 
of the Nuclear Safety Information Center (NSIC) during the one 
month period identified on the cover of the document. The LERs, 
from which this information is derived, are submitted to the Nucle- 
ar Regulatory Commission (NRC) by nuclear power plant licensees 
in accordance with federal regulations. The LER summaries in this 
report are arranged alphabetically by facility name and then chron- 
ologically by event date for each facility. Component, system, and 
keyword indexes follow the summaries. The components and sys- 
tems are those identified by the utility when the LER form is initi- 
ated; the keywords are assigned by the NSIC staff when the sum- 
maries are prepared for computer entry. 


50443 (NUREG/CR—2000-Vol.1-No.6) Licensee Event 
Report (LER) compilation. (Oak Ridge National Lab., TN 
(USA)). Jul 1982. Contract W-7405-ENG-26. 100p. 
(ORNL/NSIC—200-Vol.1-No.6). NTIS, PC A05/MF A0O1 
- GPO. 

This monthly report contains Licensee Event Report (LER) 
operational information that was processed into the LER data file 
of the Nuclear Safety Information Center (NSIC) during the one 
month period identified on the cover of the document. The LERs, 
from which this information is derived, are submitted to the Nucle- 
ar Regulatory Commission (NRC) by nuclear power plant licensees 
in accordance with federal regulations. Procedures for LER report- 
ing are described in detail in NRC Regulatory Guide 1.16 and 
NUREG-0161, Instructions for Preparation of Data Entry Sheets 
for Licensee Event Reports. The LER summaries in this report are 
arranged alphabetically by facility name and then chronologically 
by event date for each facility. Component, system, and keyword 
indexes follow the summaries. The components and systems are 
those identified by the utility when the LER form is initiated; the 
keywords are assigned by the NSIC staff when the summaries are 
prepared for computer entry. 


50444 (NUREG/CR—2437-Vol.4) Materials science divi- 
sion light-water-reactor safety research program. Quarterly 
progress report, October - December 1981. (Argonne Nation- 
al Lab., IL (USA)). May 1982. Contract W-31-109-ENG-38. 
106p. (ANL—81-77-Vol.4). NTIS, PC A06/MF AOl1 - 
GPO. 

This progress report summarizes the Argonne National Lab- 
oratory work performed during October, November, and Decem- 
ber 1981 on water-reactor-safety problems. The research and devel- 
opment areas covered are environmentally assisted cracking in light 
water reactors, transient fuel response and fission-product release, 
and clad properties for code verification. 


50445 (NUREG/CR—72442) Reliability analysis of steel- 
containment strength. Greimann, L.G.; Fanous, F.; Wold- 
Tinsae, A.; Ketalaar, D.; Lin, T.; Bluhm, D. (Ames Lab., 
IA (USA)). Jun 1982. 199p. NTIS, PC A07/MF AOl1 - GPO 
$7.00. 

A best estimate and uncertainty assessment of the resistance 
of the St. Lucie, Cherokee, Perry, WPPSS and Browns Ferry con- 
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tainment vessels was performed. The Monte Carlo simulation tech- 
nique and second moment approach were compared as a means of 
calculating the probability distribution of the containment resist- 
ance. A uniform static internal pressure was used and strain ductil- 
ity was taken as the failure criterion. Approximate methods were 
developed and calibrated with finite element analysis. Both approxi- 
mate and finite element analyses were performed on the axisymme- 
tric containment structure. An uncertainty assessment of the con- 
tainment strength was then performed by the second moment reli- 
ability method. Based upon the approximate methods, the cumula- 
tive distribution for the resistance of each of the five containments 
(shell modes only) is presented. 


50446 (NUREG/CR—2497-Vol.1) Precursors to potential 
severe core-damage accidents: 1969-1979. A status report. 
Minarick, J.W.; Kukielka, C.A. (Oak Ridge National Lab., 
TN (USA)). Jun 1982. Contract W-7405-ENG-26. 332p. 
(ORNL/NSIC—182-Vol.1). NTIS, PC A15/MF A0Ol - 
GPO. ; 

Descriptions of 169 operational events reported as Licensee 
Event Reports, which occurred at commercial light-water reactors 
during 1969-1979 and which are considered to be precursors to po- 
tential severe core damage, are presented, along with associated 
event trees and categorizations and subsequent analyses. The report 
summarizes work in (1) the development of methods used to screen 
~ 19,400 LER abstracts for potential precursors, (2) the initial 
screening of those abstracts to determine which should be reviewed 
in detail, (3) the detailed review of those selected LERs that yield- 
ed the 169 events, (4) the categorization of the 169 events, (5) the 
calculation of function failure estimates based on precursor data, (6) 
the use of probability of severe core damage estimates to rank pre- 
cursor events and estimate the frequency of severe core damage, (7) 
the identification of 52 events considered significant, (8) trends 
analyses of those significant events, and (9) the identification of the 
other events of interest that occurred within 1 month of significant 
events. 


50447 (NUREG/CR—2525-Vol.3) ORNL _rod-bundle 
heat-transfer test data. Volume 3. Thermal-hydraulic test fa- 
cility experimental data report for test 3.06.6B - transient 
film boiling in upflow. Mullins, C.B.; Felde, D.K.; Sutton, 
A.G.; Gould, S.S.; Morris, D.G.; Robinson, J.J. (Oak Ridge 
National Lab., TN (USA)). May 1982. Contract W-7405- 
ENG-26. 257p. (OQRNL/NUREG/TM—407/V3). NTIS PC 
E10/MF $4.00. 

Includes 4 sheets of 48x reduction microfiche. Portions of 
document are illegible. 

Reduced instrument responses are presented for Thermal- 
Hyraulic Test Facility (THTF) Test 3.06.6B. This test was con- 
ducted by members of the Oak Ridge National Laboratory Pressur- 
ized-Water-Reactor (PWR) Blowdown Heat Transfer (BDHT) 
Separate-Effects Program on August 29, 1980. The objective of the 
program was to investigate heat transfer phenomena believed to 
occur in PWR’s during accidents, including small and large break 
loss-of-coolant accidents. Test 3.06.6B was conducted to obtain 
transient film boiling data in rod bundle geometry under reactor ac- 
cident-type conditions. The primary purpose of this report is to 
make the reduced instrument responses for THTF Test 3.06.6B 
available. Included in the report.are uncertainties in the instrument 
responses, calculated mass flows, and calculated rod powers. 


50448 (NUREG/CR—2620) Analysis of proposed BWR 
inlet flow blockage experiments using MAYU-4b. Nissley, 
M.E.; Gay, R.R.; Lahey, R.T. Jr. (EG and G Idaho, Inc., 
Idaho Falls (USA)). May 1982. Contract AC07-76ID01570. 
49p. (EGG—2181). NTIS PC E03/MF A01; GPO. 

Includes 3 sheets of 24x reduction microfiche. 

The purpose of this report is to present an analytical study 
of hypothetical boiling water reactor (BWR) inlet flow blockage 
accidents. To this end, MAYU-4, a one-dimensional drift-flux digi- 
tal computer code, was modified to account for nonequilibrium 
vapor generation, radiation heat transfer, rod bundle countercur- 
rent-flow-limited phenomena, and the exothermic metal-water reac- 
tion of the cladding. The revised code, MAYU-4b, was used to in- 
vestigate postulated BWR inlet flow blockage events and the feasi- 
bility of such testing in the Power Burst Facility (PBF) at the 
Idaho National Engineering Laboratory. It was found that, due to 
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the relatively short length of the PBF core (3 ft), simulation of all 
facets of a BWR inlet flow blockage event would be difficult. Nev- 
ertheless, it may be possible to gain valuable information on fuel 
failure propagation and the potential for vapor explosions in the 
PBF. 


50449 (NUREG/CR—2648) Experiment data report for 
Semiscale MOD-2A Natural-Circulation Test Series (tests S- 
NC-8B and S-NC-9), Sackett, K.E.; Clegg, L.B. (EG and G 
Idaho, Inc., Idaho Falls (USA)). Apr 1982. Contract ACO07- 
761D01570. 54p. (EGG—2184). NTIS PC E03/MF AOl. 
Order Number DE82013828. 

Includes 2 sheets of 48x reduction microfiche. Portions of 
document are illegible. 

This report presents test data recorded for Tests S-NC-8B 
and S-NC-9 of the Semiscale Mod-2A Natural Circulation Test 
Series. These tests are part of a series of Semiscale tests that investi- 
gate the thermal-hydraulic phenomena resulting from operational 
transients involving loss of mechanical primary coolant circulation 
in a pressurized water reactor. Both tests also simulated a loss-of- 
coolant accident resulting from a 0.4% communicative cold-leg 
break. These tests provide experimental data to develop and assess 
the analytical capability of computer models used to predict the re- 
sults of small-break loss-of-coolant accidents or operational tran- 
sients involving the loss of primary pumping ability. The primary 
objective of Tests S-NC-8B and S-NC-9 was to experimentally 
characterize the thermal-hydraulic behavior of a system during 
single-phase, two-phase, and reflux natural circulation conditions 
experienced in the course of an integral small break with and with- 
out the presence of emergency core cooling water. Of special inter- 
est were the effects on single-phase natural circulation flow caused 
by changes in core power, primary pressure, and external heater 
power. This report presents the uninterpreted data from Tests S- 
NC-8B and S-NC-9 for future analysis. The data, presented as 
graphs in engineering units, have been analyzed only to the extent 
necessary to ensure that they are reasonable and consistent. 


50450 (NUREG/CR—2681) Estimated recurrence fre- 
quencies for initiating accident categories associated with the 
Clinch River Breeder Reactor Plant design. Copus, E.R. 
(Sandia National Labs., Albuquerque, NM (USA)). Apr 
1982. Contract AC04-76DP00789. 169p. (SAND—82-0720). 
NTIS, PC A08/MF A0O1 - GPO. 

Portions of document are illegible. 

Estimated recurrence frequencies for each of twenty-five ge- 
neric LMFBR initiating accident categories were quantified using 
the Clinch River Breeder Reactor Plant (CRBRP) design. These es- 
timates were obtained using simplified systems fault trees and func- 
tional event tree models from the Accident Delineation Study 
Phase I Final Report coupled with order-of-magnitude estimates for 
the initiator-dependent failure probabilities of the individual 
CRBRP engineered safety systems. Twelve distinct protected acci- 
dent categories where SCRAM is assumed to be successful are esti- 
mated to occur at a combined rate of 107° times per year while 
thirteen unprotected accident categories in which SCRAM fails are 
estimated to occur at a combined rate on the order of 107° times 
per year. These estimates are thought to be representative despite 
the fact that human performance factors, maintenance and repair, as 
well as input common cause uncertainties, were not treated explicit- 
ly. The overall results indicate that for the CRBRP design no 
single accident category appears to be dominant, nor can any be to- 
tally eliminated from further investigation in the areas of accident 
phenomenology for in-core events and post-accident phenomenol- 
ogy for containment. 


50451 (NUREG/CR—2689) TOM MIX: a computer 
code for calculating steam explosion phenomena. Drumheller, 
D.S. (Sandia National Labs., Albuquerque, NM (USA)). 
May 1982. Contract AC04-76DP00789. 60p. (SAND—81- 
2520). NTIS, PC A04/MF AOI] - GPO. 

A mathematical model for a mixture of hot liquid drops 
mixed and in film boiling with water is developed. It is used to ex- 
amine the propagation and growth of pressure disturbances which 
result in a steam explosion. The model is incorporated into a wave- 
propagation computer code and an example problem is examined. 
These calculations suggest that pressure disturbances will propagate 
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and grow in the mixture even if the drops do not fragment. These 
pressure pulses initiate fragmentation which ultimately controls the 
release of energy during a steam explosion. 


50452 (NUREG/CR—2738) Experiment data report for 
Semiscale Mod-2A Intermediate Break Test Series (Test S- 
IB-3). Sackett, K.E.; Clegg, L.B. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Jun 1982. Contract AC07-761D01570. 
50p. (EGG—2198). NTIS PC E04/MF AOl1. 

Includes 2 sheets of 48 x reduction microfiche. Portions of 
document are illegible. 

This report presents test data recorded for Test S-IB-3 of the 
Semiscale Mod-2A Intermediate Break Test Series. This test is one 
of a series of Semiscale tests investigating thermal-hydraulic phe- 
nomena resulting from a hypothesized loss-of-coolant accident 
(LOCA) in a pressurized water reactor (PWR) system. These tests 
provide experimental data for assessing the analytical capability of 
computer codes used in LOCA analysis. The primary objective of 
Test S-IB-3 was to provide reference data for comparison of Semis- 
cale test results with those from the LOBI B-RIM test conducted in 
the Loop Blowdown Investigation Facility at Ispra, Italy. Test IB-3 
will also expand the break data base in the 10 to 200% range. Test 
S-IB-3 was conducted from initial conditions closely approximating 
the specified initial conditions: system pressure, 15.5 MPa; cold leg 
temperature, 563° K; and core power level, 1.44 MW. This report 
presents the uninterpreted data, mostly in microfiche form. 


50453 (NUREG/CR—2760) Assessment of scale effects 
on vortexing, swirl, and inlet losses in large scale sump 
models, Containment sump reliability studies, generic task A- 
43, Padmanabhan, M.; Hecker, G.E. (Sandia National Labs., 
Albuquerque, NM (USA); Worcester Polytechnic Inst., 
Holden, MA (USA). Alden Research Lab.). Jun 1982. Con- 
tract AC04-76DP00789. 73p. (ARL—48-82; SAND—82- 
7063). NTIS, PC A04/MF A0O1 - GPO $5.00. 

Portions of document are illegible. 

To verify the use of reduced scale hydraulic models of large 
scale ratios to demonstrate the performance of containment emer- 
gency sumps, in view of concerns regarding possible scale effects, a 
test program involving two geometric scale models (1:2 and 1:4) of 
a full size sump (1:1) was undertaken as a part of the total test pro- 
gram towards the resolution of unresolved safety issue A-43, Con- 
tainment Emergency Sump Performance. The test results substanti- 
ated that hydraulic models with large scales such as 1:2 to 1:4 reli- 
ably predicted the sump hydraulic performance; namely, vortexing, 
air-ingestion from free surface vortices, pipe flow swirl and inlet 
loss coefficient. No scale effects on vortexing or air-withdrawals 
were apparent within the tested prediction range for both models. 
However, a good prediction of pipe flow swirl and inlet loss coeffi- 
cient was found to require that the approach flow Reynolds 
number and pipe Reynolds number be above certain limits. 


50454 (NUREG/CR—2772) Hydraulic performance of 
pump suction inlets for emergency core cooling systems in 
boiling water reactors. Containment sump reliability studies. 
Generic task A-43. Padmanabhan, M. (Sandia National 
Labs., Albuquerque, NM (USA); Worcester Polytechnic 
Inst., Holden, MA (USA). Alden Research Lab.). Jun 1982. 
Contract AC04-76DP00789. 35p. (ARL—398A; SAND— 
82-7064). NTIS, PC A03/MF AO1 - GPO $4.50. 

Portions of document are illegible. 

This document reports on the hydraulic performance of two 
representative Boiling Water Reactor (BWR) Residual Heat Re- 
moval (RHR) suction inlet configurations; namely, those of the 
Mark I, and Mark II and Mark III designs. Key parameters of in- 
terest were air-ingestion levels, vortex types, suction pipe swirl, and 
the RHR inlet pressure loss coefficient. Tests were conducted with 
nearly uniform and non-uniform approach flows to the inlets. 
Flows and submergences were in the range of from 2000 to 12,000 
gpm per pipe and 2 to 5 ft, respectively, giving a Froude number 
range of 0.17 to 1.06. Zero air-withdrawal was measured for both 
configurations for Froude number equal to or less than 0.8 even 
under non-unifrom approach flows; likewise, no air-core vortices 
were observed for the same flow conditions. 
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50455 (NUREG/CR—2777) Release of fission gas during 
transient heating of LWR fuel. Gehl, S.M. (Argonne Nation- 
al Lab., IL (USA)). May 1982. Contract W-31-109-ENG-38. 
74p. (ANL—80-108). NTIS, PC A04/MF AO1 - GPO. 

The direct electrical heating technique was used to study fis- 
sion-gas release and mechanical behavior of irradiated light-water 
reactor (LWR) fuels during thermal transients. An empirical corre- 
lation between fission-gas release and transient temperature history 
was developed for power-cooling mismatch (PCM) and anticipated 
transients. Gas release during the refill portion of a design-basis loss 
of cooling accident was estimated to be less than 1%. Fission-gas 
release during PCM accidents was found to be controlled by inter- 
granular microcracking and the interlinkage of tunnels on grain 
edges. For high-gas-release transients, the fractional gas release was 
shown to be equal to the fractional coverage of grain boundaries by 
microcracks. Temperature calculations indicated that microcracking 
causes a significant decrease in the fuel thermal conductivity. 


50456 (NUREG/CR—2781) Evaluation of water hammer 
events in light water reactor plants. Uffer, R.A.; Banerjee, S.; 
Buckholz, F.B.; Frankel, M.; Kasahara, M.; Miller, L.C.; 
Silvester, A.G. (Quadrex Corp., Campbell, CA (USA); EG 
and G Idaho, Inc., Idaho Falls (USA)). Jul 1982. 115p. 
(EGG—2203; QUAD—1-82-018). GPO $6.00. 

This document presents the results of an evaluation of water 
hammer events in LWR power plants. The evaluation was based 
upon reports of actual events, typical plant design drawings and op- 
erating procedures. Included in this report are design and operating 
recommendations for the prevention or mitigation of water hammer 
occurrence. 


50457 (NUREG/CR—2790) Automobile impact forces on 
concrete wall panels. Chiapetta, R.L.; Pang, E.C. (Chiapetta, 
Welch and Associates Ltd., Palos Hills, IL (USA)). Jun 
1982. 261p. GPO $7.50. 

Portions of document are illegible. 

The objective of this study was to develop force-time impact 
signature data for use in the design or evaluation of nuclear power 
plant structures subject to tornado-borne automotive vehicle 
impact. The approach was based on the use of analytical vehicle 
models to calculate impact forces. To assess the significance of ve- 
hicle/structure interaction for head-on impact force-histories, a 
lumped-mass model of a reinforced concrete wall panel was cou- 
pled to a one-dimensional vehicle model for numerous panel design 
configurations within the range of practical interest. Vehicle-struc- 
ture interaction was found to have relatively little effect on the 
force-histories. The sensitivity of structural response to variations in 
force signature characteristics was established and idealized impact 
force-histories. The sensitivity of structural response to variations in 
force signature characteristics was established and idealized impact 
force-time relations were developed for five distinct impact speeds 
ranging from 20 to 60 meters/second. The use of these relations 
produce less conservative estimates of structural deflection, for all 
impact speeds considered, than the currently accepted design pro- 
cedure. 


50458 (NUREG/CR—2809-Vol.1) Aerosol release and 
transport program. Quarterly progress report, January - 
March 1982, Adams, R.E.; Tobias, M.L. (Oak Ridge Na- 
tional Lab., TN (USA)). Aug 1982. Contract W-7405-ENG- 
26. 3lp. (ORNL/TM—8397-Vol.1). NTIS, PC A03/MF 
AOl - GPO. 


This report summarizes progress for the Aerosol Release and 
Transport Program sponsored by the Nuclear Regulatory 
Commission's Office of Nuclear Regulatory Research, Division of 
Accident Evaluation, for the period January - March 1982. Topics 
discussed include (1) the source term experimental program in the 
Fuel Aerosol Simulant Facility; (2) Fe203 in steam (light-water re- 
actor accident) aerosol experiments in the Nuclear Safety Pilot 
Plant (NSPP); (3) core-melt experiments in the Containment Re- 
search Installation-II Facility, including studies of the behavior of 
fission product simulant elements as well as control rod silver alloy 
components; and (4) analytical modeling of the moisture balance in 
steam experiments in the NSPP. 
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50459 (NUREG/CR—2867) Seismic structural fragility 
investigation for the San Onofre Nuclear Generating Station, 
Unit 1 (Project ID; SONGS-1 AFWS Project. Wesley, D.A.; 
Hashimoto, P.S. (Lawrence Livermore National Lab., CA 
(USA)). Apr 1982. Contract W-7405-ENG-48. 147p. 
(UCRL—15492). NTIS, PC A07/MF AO! - GPO. 

An evaluation of the seismic capacities of several of the San 
Onofre Nuclear Generating Station, Unit 1 (SONGS-1) structures 
was conducted to determine input to the overall probabilistic meth- 
odology developed by Lawrence Livermore National Laboratory. 
Seismic structural fragilities to be used as input consist of median 
seismic capacities and their variabilities due to randomness and un- 
certainty. Potential failure modes were identified for each of the 
SONGS-1 structures included in this study by establishing the seis- 
mic load-paths and comparing expected Joad distributions to availa- 
ble capacities for the elements of each load-path. Particular atten- 
tion was given to possible weak links and details. The more likely 
failure modes were screened for more detailed investigation. 


50460 (PNL-SA—9288) Comparison of GAPCON- 
THERMAL-3 and FRAPCON-2 fuel-performance codes to 
in-reactor measurement of elastic cladding deformation. Lan- 
ning, D.D.; Rausch, W.N.; Williford, R.E. (Pacific North- 
west Lab., Richland, WA (USA)). Jan 1981. Contract 
AC06-76RL01830. 17p. (CONF-810801—62). NTIS, PC 
A02/MF A0O1. Order Number DE82006161. 

From 6. international conference on structural mechanics in 
reactor technology; Paris, France (17 Aug 1981). 

A revision of the GAPCON-3 computer code became part 
of the NRC-sponsored FRAPCON-2 code. This paper presents a 
comparison of both codes to in-reactor data from IFA-508, a 3-rod 
test rig in the Halden Reactor, Norway, which features simulta- 
neous measurements of fuel temperature, power, axial elongation, 
and diametral strain. The modeling revisions included putting all re- 
gions of the fuel in contact with cladding at all time, but assigning 
non-linear, spatially dependent, anisotropic elastic moduli to the 
fuel on an incremental load step basis. The moduli are functions of 


the local available void within the cladding. These concepts bring 
demonstrable improvement to the code predictions. 


50461 (PNL-SA—10458) Laser Doppler anemometer 
measurements of local fluid recirculation in model rod bundle 
assemblies. Bates, J.M.; Creer, J.M. (Pacific Northwest 
Lab., Richland, WA (USA)). May 1982. Contract AC06- 
76RL01830. 17p. (CONF-820706—2). NTIS, PC A02/MF 
A01. Order Number DE82018841. 

From International symposium on applications of laser-dopp- 
ler anemometry to fluid mechanics; Lisbon, Portugal (5 Jul 1982). 

Portions of document are illegible. 

Experimental studies have been performed at Pacific North- 
west Laboratories to investigate the thermal-hydraulic characteris- 
tics of model rod-bundle assemblies subjected to conditions repre- 
sentative of certain postulated accident or emergency shutdown 
scenarios. Studies related to both light water and liquid metal 
cooled nuclear reactors have been conducted. The bulk of the ex- 
perimental data gathered during these studies has been laser Dopp- 
ler anemometer (LDA) measurements of fluid velocity distributions 
within rod bundle assemblies. The objectives of the various tests 
were to extend the useful data base for evaluating thermal-hydrau- 
lic computer codes used for safety related reactor analysis. Of par- 
ticular interest has been the ability of the LDA to detect and quan- 
tify areas of local fluid recirculation, such as have been found im- 
mediately downstream of simulated fuel ballooning blockages and 
in zones of large differential buoyancy forces for heated rod bun- 
dles operated with severe radial power skews. The non-intrusive 
nature of the LDA technique is considered important for such 
measurements of induced countercurrent flow. 


50462 (SAAS—284) Behaviour of organic iodides under 
PWR accident conditions. Alm, M. (Staatliches Amt fuer 
Atomsicherheit und Strahlenschutz, Berlin (German Demo- 
cratic Republic)). 1982. 45p. (In German). NTIS (US Sales 
Only), PC A03/MF A0O1. Order Number DE82702086. 
Laboratory experiments were performed to study the behav- 
iour of radioactive methyl iodide under PWR loss-of-coolant condi- 
tions. The pressure relief equipment consisted of an autoclave for 
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simulating the primary circuit and of an expansion vessel for simu- 
lating the conditions after a rupture in the reactor coolant system. 
After pressure relief, the composition of the CHssup(127/131)I-con- 
taining steam-air mixture within the expansion vessel was analysed 
at 80 °C over a period of 42 days. On the basis of the values meas- 
ured and of data taken from the literature, both qualitative and 
quantitative assessments have been made as to the behaviour of ra- 
dioactive methyl iodide in the event of loss-of-coolant accidents. 


50463 (SAND—82-0056C) Boiling heat removal in a par- 
ticle bed. Lipinski, R.J. (Sandia National Labs., Livermore, 
CA (USA)). 1982. Contract AC04-76DP00789. 10p. 
(CONF-820704—6). NTIS, PC A02/MF AOl. Order 
Number DE82006770. 

From International topical meeting on LMFBR safety; 
Lyon, France (18 Jul 1982). 

Portions of document are illegible. 

A one-dimensional model for boiling in volume-heated parti- 
cle beds is presented. The model includes the effects of channeling 
and predicts the dryout power and dry zone thickness for both uni- 
form and stratified beds. The model also predicts the conditions re- 
quired for channel penetration of a subcooled zone in a subcooled 
bed, and predicts the existence of downward heat removal by boil- 
ing in a bottom-cooled bed. The model is compared to 240 pub- 
lished dryout measurements including both deep and shallow beds, 
large and small particles, six fluids, five solids, and covering three 
orders of magnitude in the measured dryout flux. The model corre- 
lates this data with an average error of 60% 


50464 (SAND—82-0062C) D7 debris bed experiment - 
heat removal from a shallow, stratified UO2-sodium particle 
bed. Mitchell, G.W. (Sandia National Labs., Albuquerque, 
NM (USA)). 1982. Contract AC04-76DP00789. 7p. (CONF- 
820704—2). NTIS, PC A02/MF AOl. Order Number 
DE82096297. 

From International topical meeting on LMFBR safety; 
Lyon, France (18 Jul 1982). 

Portions of document are illegible. 

The D7 debris bed experiment is one in a series of experi- 
ments being conducted to investigate the coolability of fragmented 
reactor mterials. The D7 experiment is the second experiment 
which investigates heat removal from a stratified bed. The signifi- 
cance of particle stratification was demonstrated by the D6 experi- 
ment, which exhibited lower dryout powers of a factor of approxi- 
mately two when compared to mixed beds. In addition to investi- 
gating a shallower bed as compared to the D6 experiment, the D7 
experiment investigates a wider range of sodium subcooling achiev- 
able during the experiment. 


50465 (SAND—82-0104C) D5 debris bed experiment-ex- 
tended post-dryout observations of a UO.-sodium particle 
bed. Gronager, J.E. (Sandia National Labs., Albuquerque, 
NM (USA)). 1982. Contract AC04-76DP00789. 7p. (CONF- 
820704—1). NTIS, PC A02/MF AOl. Order Number 
DE82006766. 

From International topical meeting on LMFBR safety; 
Lyon, France (18 Jul 1982). 

Portions of document are illegible. 

The D5 experiment is the sixth in a series of debris bed coo- 
lability experiments. The principal objective of the experiment is to 
investigate debris bed behavior, for various sodium subcoolings, at 
temperatures exceeding 2100°K. The experiment is scheduled for 
early February 1982. 


50466 (SAND—82-0124C) In-core fuel freezing and plug- 
ging experiments: the tran series at Sandia National Labora- 
tories. McArthur, D.A.; Hayden, N.K.; Sasmor, D.J.; Du- 
liere, S.F.; Edge, E. (Sandia National Labs., Livermore, CA 
(USA)). 1982. Contract AC04-76DP00789. 1llp. (CONF- 
820704—4). NTIS, PC A02/MF AOl. Order Number 
DE82006747. 

From International topical meeting on LMFBR safety; 
Lyon, France (18 Jul 1982). 

A series of experiments in the Annular Core Research Reac- 
tor (ACRR) on freezing and plugging of molten UO: in small-diam- 
eter channels is described. Parameter ranges covered included fuel 
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temperature 2900 to 3500°C, steel temperature 400 to 900°C, and 
driving pressure 10 to 15 bar. A stable UO: crust and fuel penetra- 
tion distances of 67 to 87 cm were observed, with plugs at the lead- 
ing edge of the flow in some cases. New models of the freezing and 
plugging process are being developed, since existing models are in- 
adequate to describe all the phenomena observed. 


50467 (SAND—82-0278C) Impact of source terms on dis- 
tances to which reactor accident consequences occur. Ost- 
meyer, R.M. (Sandia National Labs., Albuquerque, NM 
(USA)). 1982. Contract AC04-76DP00789. 12p. (CONF- 
820609—3). NTIS, PC A0O2/MF A0Ol. Order Number 
DE82006863. 

From American Nuclear Society annual meeting; Los Ange- 
les, CA, USA (6 Jun 1982). 

Estimates of the distances over which reactor accident con- 
sequences might occur are important for development of siting cri- 
teria and for emergency response planning. This paper summarizes 
the results of a series of CRAC2 calculations performed to estimate 
these distances. Because of the current controversy concerning the 
magnitude of source terms for severe accidents, the impact of 
source term reductions upon distance estimates is also examined. 


50468 (SAND—82-0623) Light Water Reactor Safety 
Technology Program. Quarterly report, October-December 
1981. Dahlgren, D.A. (Sandia National Labs., Albuquerque, 
NM (USA)). Mar 1982. Contract AC04-76DP00789. 39p. 
NTIS, PC A03/MF A0O1. Order Number DE82015499. 

The areas of activity during this period are reported: Man- 
agement Support Program, Fisk Mehods Utilization, Improved 
Safety Systems, Man-Machine Interface, Safety Data, and Utility 
Training. 


50469 (SAND—82-0660C) Preliminary investigaton of 
electromagnetic pulse effects on commercial nuclear power 
plant systems. Ericson, D.M. Jr.; Strawe, D.F.; Sandberg, 
S.J.; Jones, V.K.; Rensner, G.D.; Shoup, R.W.; Hanson, 
R.J.; Williams, C.B. (Sandia National Labs., Albuquerque, 
NM (USA); Boeing Aerospace Co., Seattle, WA (USA); 
Booz-Allen and Hamilton, Inc., New York (USA); IRT 
Corp., San Diego, CA (USA)). 1982. Contract AC04- 
76DP00789. 4p. (CONF-820708—1). NTIS, PC A02/MF 
A01. Order Number DE82009039. 

From IEEE annual conference on nuclear and space radi- 
ation effect; Las Vegas, NV, USA (20 Jul 1982). 

The study arrived at the following preliminary conclusions: 
Diffusion fields inside Seismic Class I buildings are negligible. EMP 
signal entry points are identifiable. Signal attenuation and distribu- 
tion can be reasonably modeled. Damage thresholds are substantial 
for the components (C. 1970) examined. Predicted EMP signals at 
the critical equipment are less than, or equal to, nominal operating 
levels. The selected safe shutdown systems examined will not be 
damaged by EMP. 


50470 (SAND—82-0739C) Large dry PWR containment 
mitigation strategies during severe accidents. Darby, J.L.; 
Haskin, F.E. (Sandia National Labs., Albuquerque, NM 
(USA)). 1982. Contract AC04-76DP00789. 18p. (CONF- 
820633—1). NTIS, PC A0O2/MF AOl. Order Number 
DE82012219. 

From Workshop on containment integrity for nuclear power 
reactors; Washington, DC, USA (7 Jun 1982). 

Portions of document are illegible. 

As part of the Severe Accident Sequence Analysis (SASA) 
program of the Nuclear Regulatory Commission (NRC), threats to 
containment and ways in which operators can help preserve con- 
tainment integrity during severe accidents are examined. Severe ac- 
cidents are those in which core melting occurs. So far, most of the 
work has focused on large, dry pressurized water reactor (PWR) 
containments. Such structures are large in volume - between two 
and three million cubic feet - and are dry - contain no ice or pools 
of water to condense steam. The containment structures that have 
been examined are post-tensioned reinforced concrete for strength 
and steel lined to prevent leakage. 
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50471 (SKI-B—3-79) Statistical analysis of safety related 
occurrences in nuclear power plants. A report of a pilot study. 
Thedeen, T.; Wallin, U.; Oehrvik, J. (Stockholm Univ. 
(Sweden)). Sep 1981. 63p. (In Swedish). NTIS (US Sales 
Only), PC A04/MF A0O1. Order Number DE82702118. 

The purpose is to study the possibility to use the relatively 
few data on safety-related incidents for reactors to estimate the 
hazard rates and give the corresponding confidence bounds. Relat- 
ed variables such as the time to the first accident of a certain class 
and the statistical properties of such quantities are also considered. 
Finally some examples using Swedish data are given.(author). 


50472 (SKI-B—64-81) Influence of A-segregation on the 
risk of fracture in a feed water connection piece. Nilsson, F. 
(IFM Akustikbyraa, Stockholm (Sweden)). Nov 1981. 28p. 
(In Swedish). NTIS (US Sales Only), PC A03/MF AOl. 
Order Number DE82702093. 

The inhomogeneities of a reactor tank in form of A-segrega- 
tion may reduce the fracture toughness of the material. The investi- 
gation presents an estimate of the promoting effect of the segrega- 
tion in a connection piece. A probabilitic model is used and the 
probability to initiate the growth is found to increase by a facter of 
2 to 10. A stability analysis is made by means of the stability criter- 
ium. The safeguard against the unstable growth is found to be 
great. The crack-arrest analysis shows that a prevention of cracks 
should take place. This analysis is very coarse. 


50473 (STUDSVIK-K2—80-430) Seawater for the cooling 
of decay power. Partial report 1. Poern, K.; Agnedal, P.O.; 
Evans, S.; Sundblad, B. (Studsvik Energiteknik AB, Ny- 
koeping (Sweden)). Nov 1980. 96p. (In Swedish). NTIS (US 
Sales Only), PC A05/MF AOl. Order Number 
DE82702119. 

It is stated that there should be provisions made for to cool 
down the decay power of a reactor. The intake of coolant should 
be kept clean of hindrances. The variations of the obstacles in the 
coolant intake of the Ringhals power plant has been investigated 
during the period 1976-78 in order to find the correlation of simul- 
taneous conditions of wind, water flow, water level and tempera- 
ture in relation to the blocking up. If one considers the dredged 
matter as typical for a medusae season, the amount of the substance 
can be considered having lognormal distribution. An estimate of the 
probability of the substance to exceed a critical limit at a given 
coolant flow can be made.(G.B.). 


50474 (STUDSVIK-K5—81-5) Appraisal of power reactor 
status following unplanned shutdown by using dynamic signal 
analysis. Stage 1. Aakerhielm, F. (Studsvik Energiteknik 
AB, Nykoeping (Sweden)). Mar 1981. 39p. (In Swedish). 
(SKI-B—18-80). NTIS (US Sales Only), PC A03/MF AOl1. 
Order Number DE82702109. 

The report describes how noise analysis has been used after 
the TM1-2 accident to appraise the plant status and facilitate the 
removal of hydrogen from the primary system. Experience from 
this application of noise technique formed the basis for a proposal 
to establish a noise analysis system for Swedish BWR and PWR to 
help assess the reactor status following a nonplanned shutdown. 


50475 (UCID—19452) Seismic Safety Margins Research 
Program: Phase II program plan (FY 83-FY 84). Bohn, M.P.; 
Bernreuter, D.L.; Cover, L.E.; Johnson, J.J.; Shieh, L.C.; 
Shukla, S.N.; Wells, J.E. (Lawrence Livermore National 
Lab., CA (USA)). 2 Aug 1982. Contract W-7405-ENG-48. 
37p. NTIS, PC A03/MF AO1. Order Number DE82019823. 

The Seismic Safety Margins Research Program (SSMRP) is 
an NRC-funded, multiyear program conducted by Lawrence Liver- 
more National Laboratory (LLNL). Its goal is to develop a com- 
plete, fully coupled analysis procedure (including methods and 
computer codes) for estimating the risk of an earthquake-caused ra- 
dioactive release from a commercial nuclear power plant. The anal- 
ysis procedure is based upon a state-of-the-art evaluation of the cur- 
rent seismic analysis and design process and explicitly includes the 
uncertainties inherent in such a process. The results will be used to 
improve seismic licensing requirements for nuclear power plants. 
As currently planned, the SSMRP will be completed in September, 
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1984. This document presents the program plan for work to be 
done during the remainder of the program. In Phase I of the 
SSMRP, the necessary tools (both computer codes and data bases) 
for performing a detailed seismic risk analysis were identified and 
developed. Demonstration calculations were performed on the Zion 
Nuclear Power Plant. In the remainder of the program (Phase II) 
work will be concentrated on developing a simplified SSMRP 
methodology for routine probabilistic risk assessments, quantitative 
validation of the tools developed and application of the simplified 
methodology to a Boiling Water Reactor. (The Zion plant is a pres- 
surized water reactor.) In addition, considerable effort will be de- 
voted to making the codes and data bases easily accessible to the 
public. 


50476 (UCRL—15491) San Onofre/Zion auxiliary feed- 
water system seismic fault tree modeling. Najafi, B.; Eide, S. 
(Lawrence Livermore National Lab., CA (USA); Science 
Applications, Inc., Palo Alto, CA (USA)). Feb 1982. Con- 
tract W-7405-ENG-48. 39p. NTIS, PC A03/MF A0O1. Order 
Number DE82019241. 

Portions of document are illegible. 

As part of the study for the seismic evaluation of the San 
Onofre Unit 1 Auxiliary Feedwater System (AFWS), a fault tree 
model was developed capable of handling the effect of structural 
failure of the plant (in the event of an earthquake) on the availabil- 
ity of the AFWS. A compatible fault tree model was developed for 
the Zion Unit 1 AFWS in order to compare the results of the two 
systems. It was concluded that if a single failure of the San Onofre 
Unit 1 AFWS is to be prevented, some weight existing, locally op- 
erated locked open manual valves have to be used for isolation of a 
rupture in specific parts of the AFWS pipings. 


50477 (UCRL—87426) Roles that numerical models can 
play in emergency response. Dickerson, M.H. (Lawrence 
Livermore National Lab., CA (USA)). Mar 1982. Contract 
W-7405-ENG-48. 17p. (CONF-820138—2). NTIS, PC A02/ 
MF AOl1. Order Number DE82009804. 

From EPRI workshop on emergency planning; Bethesda, 
MD, USA (1 Jan 1982). 

Four points are presented with regard to a perspective on 
modeling for emergency preparedness. First, and probably fore- 
most, modeling should be considered a tool, along with meas- 
urements and experience when used for emergency preparedness. 
The second point is that the potential for large errors associated 
with knowing the source term during an accident should not be 
used as a guide for determining the level of the model development 
and application. There are many other uses for models than estimat- 
ing consequences, given the source term. These uses range from es- 
timating the source term to bracketing the problem at hand. The 
third point is that several levels of model complexity should be 
considered when addressing emergency response. These levels can 
vary from the simple Gaussian calculation to the more complex 
three-dimensional transport and diffusion calculations where terrain 
and vertical and horizontal shears in the wind fields can be mod- 
eled. Lastly, proper interaction and feedback between model results 
and measurements enhances the capabilities of each if they were ap- 
plied independently for emergency response purposes. 


50478 Nuclear safety: technical progress review. Nuclear 
Safety; 23: No. 4, 132(Jul 1982). (TPR-NS—23-No.4). 

Separate abstracts are presented for each of the articles con- 
cerning general safety considerations; accident analysis; plant safety 
features; environmental effects; and operating experiences. 


50479 Post-TMI perceived risk from nuclear power in 
three communities. Manning, D.T. Nuclear Safety; 23: No. 4, 
379-384(Jul 1982). 

In the aftermath of the accident at Three Mile Island (TMI) 
Nuclear Station, a telephone survey was conducted in two Massa- 
chusetts communities: one at the site of a nuclear power plant and 
one far removed from any nuclear facility. Responses from these 
two communities were compared with responses from a similar 
survey of TMI residents concerning attitudes toward nuclear power 
and perception of risk. Results indicated that attitudes toward nu- 
clear power depended on the location of the respondent's residence: 
TMI residents recorded the most negative responses, Massachusetts 
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residents near a nuclear facility gave the most positive responses, 
and Massachusetts residents farther from a nuclear facility gave re- 
sponses more often resembling those of the TMI group. A discus- 
sion of the results includes implications for future energy develop- 
ment. 


50480 General safety considerations. Cottrell, W.B. (Oak 
Ridge National Lab., TN). Nuclear Safety; 23: No. 4, 385- 
390(Jul 1982). 

The proposed policy statement focuses on one matter of spe- 
cial public concern at the present time: nuclear power-plant acci- 
dents that may release radioactive materials from the reactor to the 
environment. Except as noted in the following sentence, it is our 
intent that nuclear power-plant accident risks from various initiat- 
ing mechanisms be taken into account to the best of the capability 
of current evaluation techniques, even where uncertainties (as with 
earthquakes) may be substantial. The safety goal does not include 
risks from routine emissions, from the nuclear fuel cycle, from sab- 
otage, or from diversion of nuclear material. The objective of the 
present proposed policy statement is to develop goals for limiting 
to an acceptable level the additional potential radiological risk that 
might be imposed on the public as a result of accidents at nuclear 
power plants. 


50481 Methodology for assessing the risk from cable 
fires. Apostolakis, G. (Univ. of California, Los Angeles); 
Kazarians, M.; Bley, D.C. Nuclear Safety; 23: No. 4, 391- 
406(Jul 1982). 

A methodology for quantifying the frequency of core melt 
and containment failure due to fires is developed. Critical areas are 
identified using as criteria the failures of control and power cables, 
which may lead to loss-of-coolant accidents and transients and the 
concurrent loss of redundant engineered safety functions. A de- 
tailed analysis of fires in a cable-spreading room, which includes 
models for growth and suppression, is also presented. 


50482 Model development experimental programs as part 
of the NRC reactor safety research. Young, M.W. (NRC, 
Washington, DC); Hsu, Y.Y. Nuclear Safety; 23: No. 4, 407- 
415(Jul 1982). 

Experimental and model development programs have a key 
impact on the overall success of code calculational capabilities in 
addition to supporting regulatory and licensing decisions. The reac- 
tor safety research effort undertaken by the Nuclear Regulatory 
Commission (NRC) has as one of several objectives to obtain ex- 
perimental data for model and code development and code assess- 
ment. This article highlights recent research sponsored under the 


thermal-hydraulic model-development experimental programs at 
NRC. 


50483 Analysis of heatup and pressurization during a 
shutdown at Dresden 3. Brugge, R.O. (Nuclear Safety Anal- 
ysis Center, Palo Alto, CA); Chexal, V.K.; Jortberg, R.E.; 
Layman, W.H. Nuclear Safety; 23: No. 4, 451-457(Jul 1982). 

An unintentional heatup and pressurization occurred at Unit 
3 of the Dresden Nuclear Power Station on Dec. 21, 1980, when 
during cold shutdown the reactor water level drifted below the 
level required for one shutdown cooling system loop to maintain 
core flow. An analysis of the event was performed by the Nuclear 
Safety Analysis Center at the request of Commonwealth Edison 
Company, the owner of the station. The analysis was based on re- 
actor data supplied by Commonwealth Edison and supplemented 
with first-principles thermal-hydraulics calculations. No computer 
analysis was made. 


50484 Selected safety-related events reported in March 
and April 1982. Casto, W.R. (comp.). Nuclear Safety; 23: 
No. 4, 459-462(Jul 1982). 

Of the incidents reported during this period, three are re- 
viewed here because of their uniqueness and general interest. At 
Browns Ferry 2 redundant safety signals were lost; steam voiding 
occurred at Oconee 1; and pressure transients were experienced 
during a shutdown at Turkey Point 4. 
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50485 Operating US power reactors. Silver, E.G. 
(comp.). Nuclear Safety; 23: No. 4, 463-473(Jul 1982). 

The operation of US power reactors during March and 
April 1982 is summarized. Events of special note are discussed in 
the text, and the operational performance of all licensed power re- 
actors is presented. These data are taken from the monthly Operat- 
ing Units Status Report prepared by the Nuclear Regulatory Com- 
mission (NRC). 


50486 General administrative activities. Cottrell, W.B. 
(comp.). Nuclear Safety; 23: No. 4, 474-485(Jul 1982). 

Significant safety-related activities reported during March 
and April, which are not covered elsewhere in this issue, are sum- 
marized here. The Advisory Committee on Reactor Safeguards 
(ACRS) issued several reports on a variety of topics of current 
concern to the Nuclear Regulatory Commission (NRC). A recent 
NRC draft report identifies preliminary ranking of safety issues. 
The NRC is establishing a new Office of Investigations. The NRC 
also released a list of plants now under construction which it sus- 
pects will be canceled or indefinitely deferred. Four speeches by 
NRC Commissioners are summarized, as is the only Research In- 
formation Letter issued during the report period. Last is a listing of 
a variety of safety-related topics. 


50487 Reports, standards, and safety guides. Silver, 
E.G.; Queener, D.S. Nuclear Safety; 23: No. 4, 486-493(Jul 
1982). 

This article contains four lists of various safety-related docu- 
ments as compiled by the editors. These lists are as follows: (1) 
Foreign Reports, (2) Other Reports (originated by and pertaining to 
the US nuclear community), (3) Regulatory Guides, and (4) Nucle- 
ar Standards. Each lits contains the documents in its category 
which were published (or became available) during the 2-month 
period (March-April 1982) covered by this issue of Nuclear Safety. 
The availability and cost of the documents are noted in most in- 
stances. 


50488 RETRAN dynamic slip model. McFadden, J.H.; 
Paulsen, M.P.; Gose, G.C. (Energy Inc, Idaho Falls, Idaho, 
USA). Nuclear Technology; 54: No. 3, 287-297(Sep 1981). 

Thermal-hydraulic codes in general use for system calcula- 
tions are based on extensive analyses of loss-of-coolant accidents 
following the postulated rupture of a large coolant pipe. In this 
study, time-dependent equation for the slip velocity in a two-phase 
flow condition has been incorporated into the RETRAN-02 com- 
puter code. This model addition was undertaken to remove a limi- 
tation in RETRAN-O1 associated with the homogeneous equilibri- 
um mixture model. The dynamic slip equation was derived from a 
set of two-fluid conservation equations. 18 refs. 


50489 One-dimensional reactor kinetics model for 
RETRAN. Gose, G.C.; Peterson, C.E.; Ellis, N.L.; Mc- 
Clure, J.A. (Energy Inc, Idaho Falls, Idaho, USA). Nuclear 
Technology; 54: No. 3, 298-310(Sep 1981). 

This paper describes a one-dimensional spatial neutron kinet- 
ics model that was developed for the RETRAN code. The 
RETRAN -01 code has a point kinetics model to describe the reac- 
tor core behavior during thermal-hydraulic transients. A one-di- 
mensional neutronics model has been developed for RETRAN-O2. 
The ability to account for flux shape changes will permit an im- 
proved representation of the thermal and hydraulic feedback effects 
for many operational transients. 19 refs. 


50490 Modeling loss-of-fluid test small-break experiments 
with RETRAN,. White, J.R.; Hendrix, C.E. (Intermt Technol 
Inc, Idaho Falls, Idaho, USA). Nuclear Technology; 54: No. 
3, 322-331(Sep 1981). 

Comparisons made between experimental results of loss-of- 
fluid test small-break experiments and analyses using preliminary 
versions of the RETRAN-02 code show that several questions that 
exist about the experiments confound the code comparisons. It was 
concluded that the code predicts the broad trends observed in the 
experiments, however, code improvements may be needed to better 
model the phase separation and flow stratification effects. 11 refs. 
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50491 Analytical model for transient gas flow in nuclear 
fuel rods. Rowe, D.S.; Oehlberg, R.N. (Row and Assoc, 
Bellevue, Wash, USA). Nuclear Technology; 54: No. 2, 174- 
179(Aug 1981). 

An analytical model for calculating gas flow and pressure 
inside a nuclear fuel rod is presented. Such a model is required to 
calculate the pressure loading of cladding during ballooning that 
could occur for postulated reactor accidents. The mathematical 
model uses a porous media (permeability) concept to define the 
resistance to gas flow along the fuel rod. 7 refs. 


50492 Overview of the U. S. flight safety process for 
space nuclear power. Bennett, G.L. (Dept. of Energy Space 
and Terrestial Systems Div.). Nuclear Safety; 22: No. 4, 423- 
434(Jul 1981). 

The two current types of nuclear power sources used in U. 
S. spacecraft are described along with the flight safety philosophies 
governing their use. In the case of radioisotope thermoelectric gen- 
erators, the design philosophy consists of containment, immobiliza- 
tion, and recovery of the nuclear materials. For reactors, the em- 
phasis is on maintaining a subcritical configuration in all credible 
accident environments. To document the safety activities, a safety 
analysis report is prepared for each mission. These reports, which 
are based on the probabilistic risk assessment methodology pioneer- 
ed by the space nuclear safety community, are subjected to an 
interagency safety review before a recommendation is made to ap- 
prove the launch of a nuclear-powered spacecraft. 


50493 Application of differential sensitivity theory to a 
neutronic/thermal-hydraulic reactor safety code. Parks, C.V.; 
Maudlin, P.J. (Oak Ridge Natl Lab, Tenn, USA). Nuclear 
Technology; 54: No. 1, 38-53(Jul 1981). 

A recently proposed sensitivity technique called differential 
sensitivity theory is applied to the neutronic/thermal-hydraulic fast 
reactor safety code MELT-IIIB. This application centers on the de- 
velopment and solution of the appropriate adjoint and sensitivity 
equations, resulting in an adjoint version of the MELT code called 
MELTADJ. Proper integration of the forward MELT solution 
with the corresponding adjoint MELTADJ solution formally yields 
sensitivity information for all input parameters. 16 refs. 


50494 Transient debris freezing and potential wall melt- 
ing during a severe reactivity initiated accident experiment. 
El-Genk, M.S.; Moore, R.L. (Edgerton, Germeshausen and 
Grier Inc, Idaho Falls, Idaho, USA). Nuclear Technology; 
53: No. 3, 354-373(Jun 1981). 

It is important to light water reactor (LWR) safety analysis 
to understand the transient freezing of molten core debris on cold 
structures following a hypothetical core meltdown accident. The 
purpose of this paper is to (a) present the results of a severe reactiv- 
ity initiated accident (RIA) in-pile experiment with regard to 
molten debris distribution and freezing following test fuel rod fail- 
ure, (b) analyze the transient freezing of molten debris (primarily a 
mixture of UO/sub 2/ fuel and Zircaloy cladding) deposited on the 
inner surface of the test shroud wall upon rod failure, and (c) assess 
the potential for wall melting upon being contacted by the molten 
debris. 26 refs. 


50495 WASH-1400: quantifying the uncertainties. Erd- 
mann, R.C.; Leverenz, F.L. Jr.; Lellouche, G.S. (Sci Appl 
Inc, Palo Alto, Calif, USA). Nuclear Technology; 53: No. 3, 
374-380(Jun 1981). 

The purpose of this paper is to focus on the limitations of 
the WASH-1400 analysis in estimating the risk from light water re- 
actors (LWRs). This assessment attempts to modify the quantifica- 
tion of the uncertainty in and estimate of risk as presented by the 
RSS (reactor safety study). 8 refs. 


50496 Chemical behavior of fission product iodine in light 
water reactor accidents. Campbell, D.O.; Malinauskas, A.P.; 
Stratton, W.R. (Oak Ridge Natl Lab, Tenn, USA). Nuclear 
Technology; 53: No. 2, 111-119(May 1981). 

It is commonly assumed that the chemical form of fission 
product iodine that escapes from the core of a light water reactor 
under accident conditions is the elemental form. Experimental evi- 
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dence is presented that indicates that this assumption is incorrect; 
instead, a metal iodide (probably cesium iodide) is the chemical 
form that escapes from the fuel. In this paper, the chemical forms 
of fission product iodine within the fuel rod and at the point of re- 
lease from the core are analyzed. The chemical aspects that influ- 
ence its behavior in the containment building are discussed. Other 
aspects, such as plateout in the primary circuit and aerosol behav- 
ior, are dealt with elsewhere and are not considered further. How- 
ever, we wish to point out that most of the fission product iodine 
will ultimately reside in water, e.g., by direct dissolution, by disso- 
lution of material deposited on primary circuit surfaces during re- 
flooding, by dissolution of settled or plated-out aerosol, and so on. 
Some of the early indications that iodine behavior might be differ- 
ent from that previously assumed are derived from a consideration 
of iodine releases from several reactors that experienced significant 
fuel failure. 46 refs. 


50497 Impact of secondary effects on the reduction of fis- 
sion product source terms in Class IX reactor accidents. 
Parker, G.W.; Creek, G.E. (Oak Ridge Natl Lab, Tenn, 
USA). Nuclear Technology; 53: No. 2, 135-140(May 1981). 
This paper examines the potential radiological consequences 
of a hypothetical line-break, core melt type of accident (Class IX). 
This paper concludes that the potential for catastrophic environ- 
mental release of radioactive material in case of a major reactor ac- 
cident seems to be greatly suppressed by inherent processes pro- 
vided by the coolant, the primary system, and the containment, 
without significant reliance on engineered safety features. 18 refs. 


50498 Radiological consequences of Borax/Spert/Snap- 
tran experiments. Smith, R.R. (Argonne Natl Lab, Idaho 
Falls, Idaho, USA). Nuclear Technology; 53: No. 2, 147- 
154(May 1981). 

Three series of destructive reactor experiments were exam- 
ined from the viewpoint of fission product dispersal to the environ- 
ment and fission product retention in the fuel, coolant, and structur- 
al surroundings. The results of the studies showed that when fuel is 
damaged in a water medium essentially all of the radioiodine is re- 
tained in the water. 13 refs. 


50499 Radiation releases from the SL-1 accident. Mendo- 
za, Z.T.; Stevens, C.A.; Ritzman, R.L. (Sci Appl Inc, Palo 
Alto, Calif, USA). Nuclear Technology; 53: No. 2, 155- 
162(May 1981). 

Methodology often used to estimate the consequences of 
postulated nuclear reactor accidents was applied in an analysis of 
the SL-1 reactor accident, which occurred in January 1961. The 
work focused on use of the CORRAL and CRAC computer codes 
to predict radionuclide leakage from the accident and resulting 
downwind environmental contamination levels. Results were com- 
pared with findings developed from actual post-accident environ- 
mental sampling and analysis. 12 refs. 


50500 Large-scale fission product containment tests. Hil- 
liard, R.K.; Postma, A.K. (Hanford Eng Dev Lab, Rich- 
land, Wash, USA). Nuclear Technology; 53: No. 2, 163- 
175(May 1981). 

The Containment Systems Experiment (CSE) program is re- 
viewed, with emphasis on the inherent processes that remove fis- 
sion products from containment atmospheres and reduce their leak- 
age to the environment. The CSE containment vessel was sized to 
represent a one-fifth linear scale model of a typical 1000- 
MWéeelectric) pressurized water reactor. Nineteen tests were per- 
formed in a steam-air atmosphere simulating conditions after a loss- 
of-coolant accident. 14 refs. 


50501 Analysis of fire barriers within nuclear power 
plants. Berry, D.L. (Sandia Natl Lab, Albuquerque, NM, 
USA). Nuclear Technology; 53: No. 2, 204-216(May 1981). 

This paper reviews in detail one aspect of current nuclear 
power plant fire hazards analysis technique that can be shown both 
technically conservative and easily implemented. In particular, a 
discussion is presented of the approaches being used today to ana- 
lyze the adequacy of fire barriers (i.e., walls) located between 
power plant areas. A comparison is made to an alternative analysis 
concept that combines a knowledge of fire severity with an assess- 
ment of barrier adequacy. 27 refs. 
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50502 Loss-of-flow transient reactor test facility tests 16 
and 17 with irradiated liquid-metal fast breeder reactor type 
fuel. Simms, R.; Marsh, G.E.; Rothman, A.B.; Stanford, 
G.S. (Argonne Natl Lab, Ill, USA). Nuclear Technology; 52: 
No. 3, 331-341(Mar 1981). 

This paper describes Transient Reactor Test Facility tests L6 
and L7, in which a loss-of-flow accident sequence was simulated 
using three fuel elements containing (Pu,U)O/sub 2/. Fuel dispersal 
rates at 10 and 20 times nominal power were measured using the 
1.2-m fast neutron hodoscope. The measured axial fuel density vari- 
ations were weighted with typical liquid-metal fast breeder reactor 
fuel-worth distributions so that the significance of the fuel motion 
could be assessed. The experimental fuel-worth changes were also 
compared with the fuel-worth changes computed by fuel motion 
models SLUMPY and LEVITATE. 11 refs. 


50503 Role of condensation in aerosol source term for 
liquid-metal fast breeder reactor containments. Emami, A.A.; 
Loyalka, S.K. (Univ of Mo, Columbia, USA). Nuclear Tech- 
nology; 52: No. 2, 162-169(Feb 1981). 

During a hypothetical core-disruptive accident (HCDA) in a 
liquid-metal fast breeder reactor (LMFBR), a considerable amount 
of radioactive material could be released in an aerosol form within 
the containment vessel. The role of condensation in influencing the 
source term in the cover-gas region of a liquid-metal fast breeder 
reactor was analyzed. A computer program was developed that 
considers both coagulation and condensation to solve the integro- 
differential equation governing the aerosol behavior in the cover- 
gas region. Results presented in this paper for a representative case 
show that condensation can have a very substantial effect on the 
particle size distribution in the cover gas and hence on the source 
term in the containment aerosol behavior computer programs. 14 
refs. 


50504 Statistical evaluation of design-error related nucle- 
ar reactor accidents. Ott, K.O.; Marchaterre, J.F. (Purdue 
Univ, West Lafayette, Indiana, USA). Nuclear Technology; 
52: No. 2, 179-188(Feb 1981). 

In this paper, general methodology for the statistical evalua- 
tion of design-error related accidents is proposed that can be ap- 
plied to a variety of systems that evolves during the development 
of large-scale technologies. The evaluation aims at an estimate of 
the combined “residual” frequency of yet unknown types of acci- 
dents “lurking” in a certain technological system. A special catego- 
rization in incidents and accidents is introduced to define the events 
that should be jointly analyzed. The resulting formalism is applied 
to the development of U.S. nuclear power reactor technology, con- 
sidering serious accidents (category 2 events) that involved, in the 
accident progression, a particular design inadequacy. 9 refs. 


50505 Analysis of the thermal behavior of a stagnant pool 
for fast reactor safety. Hakim, S.J.; Bauer, T.H.; McNary, 
R.O. (Argonne Natl Lab, Ill, USA). Nuclear Technology; 52: 
No. 1, 43-56(Jan 1981). 

This paper analyzes the radial progression of a pool of 
molten reactor material that might form in a liquid-metal fast breed- 
er reactor (LMFBR) experiencing an accident. An assessment of 
the thermal interaction of the molten material with its steel contain- 
ment is made. The thermal response of molten UO/sub 2/ and 
molten UC pools was examined prior to their boilup and their de- 
pendence on steel content, porosity, and internal heat generation in 
the pool, as well as the heat convection rate at the outer boundary 
of the container, was determined. A preliminary feasibility study 
was presented illustrating the importance of heating rate in the 
pellet, radial power profile, and the heat transfer coefficient at the 
container outer boundary. 23 refs. 


50506 Film boiling behavior of a pressurized water reac- 
tor type fuel bundle. Gunnerson, F.S.; Sparks, D.T.; Kerwin, 
D.K. (Edgerton, Germeshausen and Grier Inc, Idaho Falls, 
iene USA). Nuclear Technology; 52: No. 1, 86-99(Jan 

An in-pile power-cooling-mismatch (PCM) test designed to 
investigate the behavior of a nine-rod PWR-type fuel bundle under 
intermittent and sustained periods of high temperature film boiling 
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operation was recently conducted. Emphasis was placed on depar- 
ture from nucleate boiling (DNB) and return to nucleate boiling 
(RNB), rod-to-rod interactions, and fuel rod failure. 23 refs. 


50507 Fuel-coolant interactions, presented at the Winter 
Annual Meeting of ASME, 1981. Corradini, M.L.; Bishop, 
ree ag New York, NY; ASME (1981). 113p. (CONF- 
’ From Winter annual meeting of the ASME Technology and 
Society Division; Washington, DC, USA (15 Nov 1981). 
Proceedings includes 10 papers that focus upon energetic 
molten fuel-coolant interaction experiments and analyses. The em- 
phasis is mainly in the area of nuclear reactor safety but the basic 
phenomena investigated are quite general and related to all applica- 
tions. Topics covered include light-water and fast nuclear reactors, 
nuclear fuels, steam explosion, uranium dioxide and water interac- 
tions as well as small-scale explosions in an aluminum-water system 
in aluminum plants. All papers are abstracted and indexed separate- 
ly. 


50508 Experimental study of small scale explosions in an 
aluminum-water system. Anderson, R.P.; Armstrong, D.R. 
(Argonne Natl Lab, IL). Journal of Heat Transfer; 19: 31- 
40(1981). (CONF-811101—). 

From Winter annual meeting of the ASME Technology and 
Society Division; Washington, DC, USA (15 Nov 1981). 

An experimental program to study small-scale aluminum 
water vapor explosions is described. A number of experimental 
techniques were used to force the contact of molten aluminum and 
water. These included high and low velocity water jets, sudden 
compression of a system of dispersed water and aluminum, and the 
use of an exploding wire to generate a shock wave within an alumi- 
num water system. A triggering threshold required to generate a 
small scale vapor explosion was determined. Efficiencies of con- 
verting thermal to mechanical energy were measured and found to 
be relatively high. On a few occasions, a chemical contribution to 
the physical explosion was detected. 6 refs. 


50509 Recent experiments and analysis regarding steam 
explosions with simulant molten reactor fuels. Corradini, 
M.L.; Mitchell, D.E.; Nelson, L.S. (Sandia Natl Lab, Albu- 
querque, NM). Journal of Heat Transfer; 19: 49-63(1981). 
(CONF-811101—). 

From Winter annual meeting of the ASME Technology and 
Society Division; Washington, DC, USA (15 Nov 1981). 

Results of steam explosion experiments and analysis using si- 
mulant molten reactor materials are presented. For the single drop 
tests, it is demonstrated that initial conditions can suppress the ex- 
plosion at fixed trigger strength, but the explosion can be reinduced 
with a larger trigger. In large scale tests, propagating explosions 
with shock pressures of 10-30 MPa and conversion ratios of 1-30 
were observed. The analysis indicates that 1-D and 2-D models for 
the explosion can be used to predict some aspects of the explosion 
using a thermal fragmentation mechanism. 22 refs. 


50510 Analyses of hypothetical FCI’s in a fast reactor. 
Padilla, A. Jr.; Martin, F.J.; Niccoli, L.G. (Hanford Eng 
Dev Lab, Richland, WA). Journal of Heat Transfer; 19: 77- 
88(1981). (CONF-811101—). 

From Winter annual meeting of the ASME Technology and 
Society Division; Washington, DC, USA (15 Nov 1981). 

Parametric analyses using the SIMMER code were per- 
formed to evaluate the potential for a severe recriticality from a 
pressure-driven recompaction caused by an energetic FCI during 
the transition phase of hypothetical accident in a fast reactor. For 
realistic and reasonable estimates for the assumed accident condi- 
tions, a severe recriticality was not predicted. The conditions under 
which a severe recriticality would be obtained or averted were 
identified. 12 refs. 


50511 Sodium-water reaction test results and LMFBR 
steam generator inspection. Neely, H.H. (Rockwell Int, 
Canoga Park, CA). American Society of Mechanical Engi- 
neers, [Paper]; No. 81-WA/NE-8, 8(1981). 

The large leak test rig provides information on the conse- 
quences of sodium-water reaction events in sodium-heated steam 
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generators. Information gained from testing can be used in future 
steam generator design and as an indication of NDE that may be 
required for plant inservice inspection. To support testing, new 
NDE equipment was developed for measuring tube wall wastage, 
inside diameter, tube deformation, and reaction product deposition. 
With minor modifications, the NDE equipment can meet Code ISI 
requirements for plant operation. Models of the test phenomena in 
reference to post-test inspection, ISI equipment, and potential plant 
problems are discussed. 9 refs. 


50512 Holographic investigation of nonequilibrium vapor 
generation in a two-dimensional nozzle. Fincke, J.R.; Deason, 
V.A. (Edgerton, Germeshausen and Grier Inc, Idaho Falls, 
Idaho, USA). American Society of Mechanical Engineers, 
[Paper]; No. 81-WA/HT-15, vp(1981). 

The choking process in short nozzles with subcooled up- 
stream conditions is dominated by nonequilibrium vapor generation. 
Pulsed holography was used to obtain detailed three-dimensional 
images of the phase change process in a two-dimensional converg- 
ing-diverging nozzle. The flow pattern consists of a central liquid 
jet, surrounded by vapor, extending into the diffuser. In the near- 
throat region, vapor generation is confined to the vapor-jet inter- 
face and is limited by the turbulent transport of thermal energy in 
the jet. 4 refs. 


50513 Foundation of new ‘Hygienic guidelines on NPP 
design and operation” (SP-AEhS-615/9-79). Gusev, N.G. pp 
100-117 of Radiatsionnaya bezopasnost’ i zashchita AEhS. 
Egorov, Yu.A. (ed.). Moscow, USSR; Atomizdat (1981). (In 
Russian) 

New "Sanitary guidelines for NPP design and operation” 
written considering requirements of RPG - 76 and Main sanitary 
guidelines-72 are discussed. The following chapters are character- 
ized in detail namely, requirements for dose for personnel and pop- 
ulation inhabitating the NPP vicinity; population doses at maximum 
design accident; estimated effluents corresponding to accidental ra- 
diation doses, gaseous aerosol effluents during NPP normal oper- 
ation reguirements for liquid and solid radioactive waste disposal. 
Tabular data are presented. 


50514 (BG-Trans—5763) Gas explosions and their effects 
upon reactor components which are vital from a safety point 
of view. Pfoertner, H.; Schneider, H.; Behrens, K. Translat- 
ed from Reaktortagung, [Fachvortraege] ; 183-186(1976). Sp. 
Dep. NTIS (US Sales Only), MF A0Ol. Order Number 
DE82904493. 

Portions of document are illegible. 

The future will bring an increasingly closer interrelationship 
between chemical plants and nuclear power stations by reason of 
the extensive energy and process steam consumption by the chemi- 
cal industry. Extensive investigations carried out in the USA and 
the repeated occurrence of major incidents in spite of more rigor- 
ous primary explosion protection measures indicate that the risk of 
chemical explosions will always stay with us and that appropriate 
protective measures have to be adopted irrespective of the prob- 
ability of their occurrence. 
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50515 (CONF-801203—, pp 11.1-11.2) Storage: strategic 
element in energy management. Schneider, T.R. (Electric 
Power Research Inst., Palo Alto, CA). 1980. NTIS, PC 
A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The contribution that stored off-peak power can make to 
suppling peak load demands at the lowest cost is discussed. (LCL) 
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REFER ALSO TO CITATION(S) 50523, 50524 


50516 (CONF-801203—, pp 11.3-11.4) Design of an 
adiabatic compressed air storage plant. Hobson, M.J. (Acres 
American Inc., Columbia, MD). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

This paper presents the results of a conceptual design and 
engineering study of an adiabatic compressed air energy storage 
(CAES) system utilizing underground containment for thermal stor- 
age and water-compensated hard rock caverns for hig pressure air 
storage. The study was commissioned by Battelle PNL of Richland, 
Washington. Th adiabatic CAES concept, which requires no addi- 
tion of fuel for firing into or heating of the turbine fluid, involves 
the integration of thermal energy storage (TES) with a convention- 
al CAES plant. During the charging or compression mode, the heat 
of compression is stored in the TES system at temperatures of up 
to 870°F, instead of being rejected as waste energy in the case of 
conventional CAES design. The stored heat-energy is then used to 
raise the temperature of air as it leaves the storage enroute to the 
turbines during the power generation mode. 


50517 (PNL—3978) Assessment of second-generation 
compressed-air energy-storage concepts. Zaloudek, F.R.; 
Reilly, R.W. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Jul 1982. Contract AC06-76RL01830. 85p. 
NTIS, PC A05/MF AO1. Order Number DE82019513. 

The Pacific Northwest Laboratory (PNL) conducted an as- 
sessment of the adiabatic compressed air energy storage (CAES), 
hybrid CAES, CAES with coal gasification, and CAES with pres- 
surized fluidized bed combustion concepts based on information 
provided in conceptual design studies. The PNL assessment cov- 
ered consideration of the technological readiness, relative economic 
benefits, and operational viability of each concept. It was conclud- 
ed that the adiabatic CAES concept appears to be the most attrac- 
tive candidate for utility application in the near future. It is oper- 
ationally viable, economically attractive compared with competing 
concepts, and will require relatively little additional development 
before plant construction can be undertaken. It was estimated that a 
utility could start the design of a demonstration plant in 2 to 3 
years if research regarding thermal energy storage system design is 
undertaken in a timely manner. The hybrid CAES concept should 
also be considered as a candidate for early application. It is similar- 
ly operationally viable and close to readiness; however, it is less 
economically attractive. The hybrid CAES concept has a more fa- 
vorable charging ratio, which may increase its attractiveness in 
comparison to adiabatic CAES for some utilities. 


50518 (PNL—4280) Utility applications program. Annual 
report for 1981. Doherty, T.J.; Loscutoff, W.V. (Pacific 
Northwest Lab., Richland, WA (USA)). Jun 1982. Contract 
AC06-76RL01830. 38p. NTIS, PC A03/MF AOl. Order 
Number DE82018331. 

The purpose of the Utility Applications Program is to pro- 
vide information and assistance to interested utilities on central sta- 
tion energy storage systems. Compressed air and underground 
pumped hydroelectric energy storage are the primary technical 
focus. Smaller utilities are the primary targets of this program, as 
they may not have resources to track and utilize new energy con- 
servation developments. The program, initiated during this year- 
long period, consists of a series of tasks integrating and supporting 
energy storage implementation. Program management and technical 
coordination activities monitor the wide range of research ongoing 
both under government support and in industry and provide a locus 
for dissemination of results. Recently completed DOE demonstra- 
tion studies provide the central data base and the DOE CAES and 
UPH Technology Program activities provide another major re- 
source. In addition a UPH preliminary feasibility study in coorina- 
tion with Central Vermont Public Servie (CVPS), a Northeast util- 
ity, was carried out. The major program activity this period was a 
comprehensive technology assessment and environmental siting 
study, performed in coordination with the Soyland Power Coopera- 
tive in Decatur, Illinois. The reports from this work established 
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solid siting precedents for CAES application in the US and jointly 
assisted the utility in assembling the required baseline information 
for ongoing technical and financial development of the first US 
compressed air energy storage facility. 


2503 Pumped Hydro 
REFER ALSO TO CITATION(S) 49513, 50518 


50519 (CONF-801203—, pp 10.1-10.2) System vs. dedi- 
cated storage. Marsh, W.D.; Oplinger, J.L. (General Elec- 
tric Co., Schenectady, NY). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Systems storage and dedicated storage of electric power are 
defined and compared. It is concluded that system can do everthing 
that dedicated storage can do and much more, therefore, there is no 
economic reason to associate storage with renewable energy 
sources on utility systems. (LCL) 


2505 Flywheels 


REFER ALSO TO CITATION(S) 49693, 50816, 50818 


2506 Thermal 


REFER ALSO TO CITATION(S) 49487, 49911, 49914, 49921, 49922, 49923, 
49924, 50519, 50552, 50761 


50520 (CONF-801203—, pp 11.19-11.20) Development 
and demonstration of aquifer thermal energy storage. Minor, 
J.E. (Battelle Pacific Northwest Labs., Richland, WA). 
1980. NTIS, PC A99/MF AOI. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The motivation for and progress in the US DOE program 
for demonstrating the economic and environmental feasibility of 
seasonal thermal energy storage in aquifers are discussed. (LCL) 


50521 (CONF-801203—, pp 11.21-11.22) Legal, regula- 
tory, and institutional considerations for aquifer thermal 
energy storage. Spencer, J.F. (Dept. of Ecology, Olympia, 
WA). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The US DOE program for demonstrating the technological 
and economic feasibility of seasonal energy storage in aquifers in 
order to conserve energy required for meeting thermal energy de- 
mands is discussed in terms of the legal, regulatory, and institution- 
al factors related to this technology. (LCLC) 


50522 (PNL-SA—9460) Temperature sensitivity of 
Ottawa sand and Massillon sandstone intrinsic permeabilities. 
Stottlemyre, J.A.; Cooley, C.H.; Banik, G.J. (Pacific North- 
west Lab., Richland, WA (USA)). Mar 1981. Contract 
AC06-76RL01830. 7p. (CONF-810624—13). NTIS, PC 
A02/MF A0O1. Order Number DE82005983. 

From 22. US symposium on rock mechanics; Cambridge, 
MA, USA (29 Jun 1981). 

Aquifer Thermal Energy Storage (ATES) involves the sea- 
sonal storage of surplus, low enthalpy energy. A typical scheme 
might involve withdrawing a few hundred gallons per minute of 
water from an aquifer, passing the groundwater through a heat ex- 
changer where its temperature is increased via indirect contact with 
surplus heat from an electric generating or industrial processing 
plant, and then reinjecting and storing the heated groundwater in 
the original aquifer. The heat might be ultimately withdrawn and 
used for space heating or commercial applications. It has been esti- 
mated that it may be technically feasible to supply about 7.5% of 
the nation’s total energy demand through aquifer thermal energy 
storage. However, certain unknowns remain including cost effec- 
tiveness, institutional and legal problems, and the physicochemical 
stability of the storage aquifer. This paper is a summary of a labora- 
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tory study focused on the component of the reservoir stability ques- 
tion, the temperature sensitivity of sand and sandstone intrinsic per- 
meabilities. Ottawa sand and Massillon sandstone samples were ex- 
posed to a hydrostatic confining pressure of 150 bars, a pore fluid 
pressure of 60 bars, and temperatures between 25 and 150°C. Per- 
meability to deionized, deaerated, prefilitered water and calcium 
chloride solution, bulk volumetric strain, fluid chemistry, and parti- 
cle carryover were monitored as a function of temperature and 
time. Potential permeability damage mechanisms were investigated 
including porosity reduction via bulk compaction, porosity reduc- 
tion due to thermal expansion of constituent minerals, and thermal- 
ly-induced internal and/or external particle plugging. 


50523 (PNL-SA—10347-Vol.1) International conference 
on seasonal thermal-energy storage and compressed-air energy 
storage. (Pacific Northwest Lab., Richland, WA (USA)). 
1981. Contract AC06-76RL01830. 437p. (CONF-811066— 
Vol.1). NTIS (US Sales Only). Order Number DE82012419. 

From International energy storage conference; Seattle, WA, 
USA (19 Oct 1981). 

Portions of document are illegible. 

Fifty-five papers were presented at the meeting. A separate 
abstract was prepared for each of 50 papers. Five papers were pre- 
viously processed for the Energy Data Base. (LCL) 


50524 (PNL-SA—10347-Vol.2) International conference 
on seasonal thermal-energy storage and compressed-air energy 
storage. (Pacific Northwest Lab., Richland, WA (USA)). 
1981. Contract AC06-76RL01830. 356p. (CONF-811066— 
Vol.2). NTIS (US Sales Only). Order Number DE82012418. 

From International energy storage conference; Seattle, WA, 
USA (19 Oct 1981). 

Portions of document are illegible. 

Thirty-five papers were presented at the meeting. A separate 
abstract was prepared for each of 31 papers. Four papers were pre- 
viously processed for the Energy Data Base. (LCL) 


50525 (SP-RAPP—1981-05) Testing of fused salt with 
Glaubers salt as energy storage material by cycling for a long 
time. Hetenyi, J.; Lagerkvist, K.O. (Statens Provningsan- 
stalt, Boraes (Sweden)). 1981. 11p. (In Swedish). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82902304. 

A DTA investigation of a heat storage system is presented. 
The main component is Glaubers salt, Na2SO, x 10H2O. The mate- 
rial is found to change its energy uptake after a number of heating 
cycles. The system is regenerated back to its original state after a 
time of rest. 


50526 (STU—80-4119) Assessment of a device for ther- 
mal stratification. An experimental investigation of improved 
stratification of a reservoir. Berglind, T. (Styrelsen foer Tek- 
nisk Utveckling, Stockholm (Sweden)). Apr 1980. 257p. (In 
Swedish). NTIS (US Sales Only), PC A12/MF AO1. Order 
Number DE82902327. 

An assessment of the storage of energy in a water tank with 
and without thermal stratification equipment has been made. The 
size of the reservoirs was 0.4x0.4x1.5 m. Heat was supplied by two 
identical heat exchangers which received the heat from an isother- 
mal tank with the dimensions 1.0x1.0x0.6 m. The ascending pipe 
which stratified the water produced thermal losses which can be 
mastered by better isolation. The gain of energy of a solar heat col- 
lection system might come to 5-10% by means of thermal stratifica- 
tion. 


2509 Batteries 


REFER ALSO TO CITATION(S) 49692, 49782, 50704, 50806, 50811, 50811, 
50812, 50813, 50813, 50814, 50815 


50527 (ANL/OEPM—81-11) Research, development, and 
demonstration of nickel-zinc batteries for electric vehicle pro- 
pulsion. Annual report for 1981. (Argonne National Lab., IL 


(USA); Energy Research Corp., Danbury, CT (USA) ). 
Mar 1982. Contract W-31-109-ENG-38. 83p. NTIS, PC 
A05/MF A0O1. Order Number DE82016064. 
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The nickel electrode development program under Task I is 
directed at the optimization of the electrical performance, specifi- 
cally, in terms of increased cycle life. In addition, emphasis is being 
placed upon low cost manufacturing procedures as the ERC devel- 
oped non-sintered electrode holds great promise of becoming the 
lowest cost nickel electrode available. The primary goal under Task 
II of the zinc electrode studies is to increase the cycle life of this 
electrode in order to achieve 400 to 500 deep cycles at the C/2 dis- 
charge. This effort is primarily concentrating on the effect of addi- 
tives upon shape change and cycle performance and on the mecha- 
nistic processes involved in the shape change. Additives have been 
identified which reduce shape change and lower electrode polariza- 
tion with cycling. Task III, the separator effort, has as its major 
goal the development of a low cost separator which exhibits stabil- 
ity in the electrolyte, has uniform pores which are of a sufficiently 
small size to impede the growth of zinc dendrites and exhibits low 
electrical resistance and good flexibility. ERC’s efforts involve both 
in-house manufactured and commercially available separator mate- 
rials. The in-house manufactured separators consist of self-support- 
ing and supported composite films. Task IV is the second major 
subdivision of this effort. It encompasses the accelerated testing of 
20 Ah size cells. To date, large numbers of these 20 Ah cells have 
been subjected to this type of testing. These cells incorporated sep- 
arator variations, active material additives and internal design vari- 
ations. Cycle lives over 250 deep cycles have been achieved under 
these accelerated conditions depending on design details. (WHK) 


50528 (BMFT-FB-T—80-115) Bipolar lead accumulator 
cell with high energy density. Final report. Kiessling, R. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). Nov 1980. 109p. (In several languages). 
NTIS, PC A06/MF A0O1. 

In order to increase the energy density, a cellular design 
using light weight bipolar electrodes was studied. The reduced 
water consumption lowers the requirements on maintenance. The 
negative electrode is made of lead-plated copper. An 80 to 100 
micron protecting layer of lead is sufficient because there is no 
anodic corrosion. Copper itself, in contact with negative active ma- 
terial, remains stable within the range of the usual electrochemical 
potentials. The aluminum positive electrode requires a protecting 
lead layer of at least 250 microns, without pinholes or other de- 
fects, against anodic corrosion. (ESA) 


50529 (CONF-801203—, pp 10.3-10.4) Load-leveling bat- 
tery systems testing and demonstration. Lewis, P.A. (Public 
Service Electric and Gas Co., Newark, NJ); Keen, J.N. 
1980. NTIS, PC A99/MF AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The national battery program sponsored by the Department 
of Energy (DOE) and Electric Power Research Institute (EPRI) 
involves the development of four battery systems (sodium-sulfur, 
lead-acid, lithium-iron sulfide, and zinc-halogen) for electric utility 
load-leveling application. Research and development of the ad- 
vanced batteries began in the early 1970's. Several projects have 
reached the engineering-development stage during the late 1970's 
and early 1980's and are continuing with fabrication and testing of 
full-scale cellls and full-scale battery modules (50 to 100 kWh). Ex- 
penditures by DOE, EPRI, and the developers are about $25 mil- 
lion annually. The emphasis on battery commercialization has re- 
sulted in the integrated planning and initiation of twoj battery proj- 
ects for prototype testing and system demonstration. The first of 
these is the &14 million Battery Energy Storage Test (BEST) Fa- 
cility which was built and is being operated by Public Service elec- 
tric and Gas Company (PSE and G) for DOE and EPRI. The 
second is the $15 million Storage Battery Electric Energy Demon- 
stration (SBEED) plant. These projects are described. The main 
parts of the National Load Leveling Battery Development Program 
are expected to lead to early commercialization of advanced battery 
systems. Conducting these test elements in parallel is a cost effec- 
tive means for providing the early introduction of advanced tech- 
nologies. (LCL) 
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50530 (CONF-801203—, pp 11.5-11.6) Zinc-chloride 
energy-storage systems. Rowan, J.W. (Gulf and Western In- 
dustries, Inc., New York, NY). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The development of zinc-chlorine batteries for electric utility 
load leveling and for electric vehicles discussed. (LCL) 


50531 (CONF-801203—, pp 11.7-11.8) Customer owned 
storage--the potential for battery storage in industry. Bates, 
F.J.; Clifford, J.C.; Duchi, M.L.; Martineau, T.R.; Skelton, 
J.C. (Battelle Columbus Labs., OH). 1980. NTIS, PC A99/ 
MF AOI. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Battery storage has the potential to reduce the consumption 
of scarce fuels in electric energy production while at the same time 
reducing electricity users’ costs through more economical use of ex- 
isting equipment and reduced need for new equipment. To evaluate 
this potential Battelle-Columbus is conducting a study to determine 
the feasibility of customer-owned battery storage. Customers with 
whom DOE may subsequently participate in demonstrating the 
value of customer owned storage are alos being identified. The 
scope of study is discussed. 


50532 (CONF-801203—, pp 11.11-11.12) Batteries for 
solar systems in developing countries and rural areas. Nelson, 
P.A. (Argonne National Lab., IL). 1980. NTIS, PC A99/ 
MF AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Specifications for batteries for the near term in solar and 
wind energy devices are discussed. Characteristics considered are 
cycle life, rate of discharge, capacity and cost. Research and devel- 
opment programs are described briefly, including advanced lead- 
acid batteries for utility load leveling, flow systems, and high-tem- 
perature systems. (LEW) 


50533 (DOE/SF/90363—T1) Synthesis and evaluation of 
new cathode materials for rechargeable lithium batteries. 
Annual report, April 26, 1976-September 15, 1977. (Electro- 
chimica Corp., Mountain View, CA (USA)). Dec 1977. 
Contract AC03-76SF90363. 47p. NTIS, PC A03/MF AOl1. 
Order Number DE82005392. 

Portions of document are illegible. 

The objective of the first year of this study was the investi- 
gation of two new classes of complex sulfide materials of potential 
value for ambient and high temperature, high energy rechargeable 
batteries with lithium anodes. The two new classes were the sulfo- 
spinels and simple and mixed layered disulfides of transitional 
metals of groups IVB and VB. In addition, three simple sulfides, 
CoS, CoS2 and FeS: were also investigated. Studies of the synthesis 
methods have resulted in the development of the two-zone quartz 
furnace capable of firing temperatures up to 1000°C with controlla- 
ble sulfur vapor pressures. Optimum synthesis methods for prepara- 
tion of TiS: and substituted disulfides of the type M/sub x/Ti/sub 
1-x/S2 (M = Co, Cr, Mo, V) as well as for sulfospinels have been 
established. In the area of mixed disulfides, compounds with 5 mole 
% molybdenum and 25 mole % chromium or vanadium were 
found to be superior in electrochemical cell performance to TiS:. 
The higher electrical conductivity of these compounds compared to 
that of TiS: is the probable reason. The preparation of the Co-sub- 
stituted disulfide was not successful and resulted in a sulfospinel 
structure of CoTieS;. Among the sulfospinels studied CoCo2S, = 
(CosS.) and CoFe2S,, high capacity densities up to 605 mAH/g 
have been found with the former showing more electrochemical re- 
versibility. The initial findings in organic electrolyte cells have been 
confirmed in high temperature tests conducted at Argonne National 
Laboratory in molten salt cell tests. The simple sulfides have been 
found to perform in organic electrolyte cells with CoS: showing 
lower polarization than FeS: or CoS. 
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50534 (NRL-MR—4751) Research on lead acid battery 
electrodes. Final report. Simon, A.C.; Caulder, S.M.; Wales, 
C.P.; Jones, R.L. (Naval Research Lab., Washington, DC 
(USA)). 26 Feb 1982. Contract AI01-76ET25002. 105p. 
NTIS, PC A06/MF AO1. Order Number DE82014399. 

The reactions and physical and molecular transformations 
that occur in lead acid battery plate active material during charge- 
discharge cycling have been studied under a DOE program to im- 
prove the lead acid battery for electric vehicle applications. Investi- 
gations included structural studies of PbO2 by x-ray/neutron dif- 
fraction, effects of cycling on capacity by pulsed vs unpulsed dis- 
charge, active material microstructure/plate capacity changes under 
high EV-type discharge rates, coralloid structure formation in 
cycled positive plated, and tubular plate active material changes 
during formation and cycling. 


50535 (SAND—81-1842C) Material problems in lithium, 
ambient-temperature, primary batteries. Quinn, R.K.; Levy, 
S.C. (Sandia National Labs., Albuquerque, NM (USA)). 
1982. Contract AC04-76DP00789. 9p. (CONF-810510—3). 
NTIS, PC A02/MF AO1. Order Number DE82010083. 

From Electronic components conference; Atlanta, GA, USA 
(11 May 1981). 

Portions of document are illegible. 

Lithium-sulfur dioxide cells used for long life applications at 
Sandia National Laboratories (SNL) were found to fail prematurely 
on real-time tests. Examination of cells indicated four failure modes 
are exhibited by these cells; glass corrosion, positive lead corrosion, 
negative lead corrosion, and stress corrosion cracking of the case 
bottoms. A program was initiated to solve these problems. This 
program resulted in the development of a new corrosion resistant 
glass for use in the glass-to-metal seals, use of a new non-corrosive 
positive pin material, a new design for the anode which eliminates 
corrosion at the anode lead, and the stress-relieving of mild-steel 
cans used as battery cases. These modifications have minimized cor- 
rosion reactions in lithium-sulfur dioxide cells, allowing them to op- 
erate for extended periods of time. 


50536 (SAND—82-0381C) Flowing-electrolyte-battery 
testing and evaluation. Butler, P.C.; Miller, D.W.; Verardo, 
A.E. (Sandia National Labs., Albuquerque, NM (USA)). 
1982. Contract AC04-76DP00789. 6p. (CONF-820814—6). 
NTIS, PC A02/MF AO1. Order Number DE82015258. 

From 17. Intersociety Energy Conversion Engineering con- 
ference; Los Angeles, CA, USA (8 Aug 1982). 

Portions of document are illegible. 

A laboratory to evaluate the performance and cycle life of 
flowing electrolyte battery systems has been established at Sandia 
National Laboratories. Four unique flow batteries are being tested 
in the laboratory using a four-variable two-level factorial experi- 
mental plan. Two Exxon zinc bromine batteries and one Gould zinc 
bromine battery are under test. One NASA Redox battery is on 
test. This paper describes results obtained to date from the test pro- 
gram. Cycle history, efficiency values, and general performance ob- 
servations for these batteries are reported. The factorial test pro- 
gram and available statistical results are also discussed. 


50537 (SAND—82-7044C) Present development status of 
Exxon's zinc-bromine battery for bulk energy storage. Bel- 
lows, R.; Malachesky, P. (Exxon Research and Engineering 
Co., Linden, NJ (USA). Advanced Energy Systems Labs.). 
6 May 1982. Contract AC04-76DP00789. 22p. (CONF- 
820542—1). NTIS, PC A02/MF AOl. Order Number 
DE82013642. 

From DUG-U BOAT joint meeting; Miami, FL, USA (6 
May 1982). 

Portions of document are illegible. 

Diagrams and slide reproductions of the system are present- 


ed; and performance, maintenance, and cost information is outlined. 
(WHK) 


50538 (UCID—19440) Metal-air battery research and de- 
velopment. Summary report 1981. Behrin, E.; Cooper, J.F. 
(eds.). (Lawrence Livermore National Lab., CA (USA)). 
May 1982. Contract W-7405-ENG-48. 48p. NTIS, PC A03/ 
MF AOl1. Order Number DE82019881. 
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This report summarizes the activities of the Metal-air Battery 
Program during the calendar year 1981. Metal-air battery research 
has two objectives. The principal objective is to develop a refuela- 
ble battery as an automotive energy source for general-purpose 
electric vehicles and to conduct engineering demonstrations of its 
ability to provide vehicles with the range, acceleration, and rapid 
refueling capability of current internal-combustion-engine auto- 
mobiles. The second objective is to develop an electrically-rechar- 
geable battery for specific-mission electric vehicles, such as com- 
muter vehicles, that can provide low-cost transportation. To fulfill 
the principal objective, an aluminum-air battery research and devel- 
opment project is underway. The development progression is to: (1) 
develop a mechanically rechargeable aluminum-air power cell using 
model electrodes, (2) develop cost-effective anode and cathode ma- 
terials and structures as required to achieve reliability and efficien- 
cy goals, and to establish the economic competitiveness of this 
technology, and (3) develop an integrated propulsion system utiliz- 
ing the power cell. To fulfill the second objective, an iron-air elec- 
trically-rechargeable battery is being developed. The development 
effort currently emphasizes air-electrode R and D. This work is di- 
rected at developing a low-cost, long-lived bifunctional air elec- 
trode, the critical component of the battery. Progress is reported. 


(WHK) 


50539 (UCRL—15459) Aluminum-air battery develop- 
ment. Final technical report. (Lawrence Livermore National 
Lab., CA (USA); Continental Group, Inc., Cupertino, CA 
(USA). Energy Systems Lab.). 31 Dec 1981. Contract W- 
7405-ENG-48. 28p. NTIS, PC A03/MF AOl. Order 
Number DE82016840. 

Aluminum dissolution studies have been completed for pure 
aluminum and the high rate alloy RX808. These studies were per- 
formed primarily using a rotating disc electrode system. The focus 
of this work was on the development of a substantial basis by 
which future investigations of alloys for automotive propulsion ap- 
plications may be directed. Studies undertaken consisted of exami- 
nations of polarization curves under both controlled potential and 
controlled current conditions, temperature effects on polarization 
behavior and corrosion current, current efficiency under conditions 
suitable to the automotive propulsion application, mass transfer ef- 
fects on the polarization behavior, and effects of changes in electro- 
lyte composition on the polarization behavior and corrosion cur- 
rent. The results of these studies have provided insights into the 
fundamental processes controlling the anodic dissolution of alumi- 
num in alkaline electrolyte. The rate-determining step of the proc- 
ess appears to be the dissolution of Al(OH) at the anode surface. 
Precipitation of Al(OH)s, leading to passivation, occurrs when the 
AL(OH),~ concentration at the surface exceeds the saturation level 
and/or the OH™ concentration at the surface is reduced to a level 
which initiates precipitation. 


50540 Status of nickel/zinc and nickel/iron battery tech- 
nology for electric vehicle applications. Yao, N.P.; Christian- 
son, C.C.; Elliott, R.C.; Miller, J.F. (Argonne National Lab- 
oratory, Argonne, IL). pp 247-256 of Power sources confer- 
ence, 29th, Atlantic City, NJ, June 9-12, 1980, proceedings. 
Pennington, NJ; Electrochemical Society, Inc. (1981). 

From 29. power sources conference; Atlantic City, NJ, USA 
(9 Jun 1980). 

Significant progress is reported toward nickel/zinc and 
nickel/iron battery performance goals necessary for widespread ap- 
plication to electric vehicle systems. Although nickel/zinc module 
test data have shown a specific energy of nearly 130 W/kg, cycle 
life improvements beyond the 120-cycle capability demonstrated to 
date are necessary. Nickel/iron modules have reached a specific 
energy of nearly 50 W-hr/kg, and a specific power of 100 W/kg, 
with lives of 300 cycles and energy efficiency improvements from 
50 to 65%. The 1984 performance goals are for a nickel/iron cycle 
life of 2000 cycles, and a nickel/zinc life of 800 cycles, with a price 
for both systems of $70/kWh, assuming a production level of 
100,000 25 kWh units per year. 
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50541 Improved lead-acid batteries - The promising can- 
didate for near-term electric vehicles. Yao, N.P.; Christian- 
son, C.C.; Lee, T.S. (Argonne National Laboratory, Ar- 
gonne, IL). pp 261-265 of Power sources conference, 29th, 
Atlantic City, NJ, June 9-12, 1980, proceedings. Pennington, 
NJ; Electrochemical Society, Inc. (1981). 

From 29. power sources conference; Atlantic City, NJ, USA 
(9 Jun 1980). 

The paper describes the status and progress of the electric 
vehicle lead-acid battery technology that has been under develop- 
ment since 1978 under the auspices of the DOE/Argonne National 
Laboratory Near-Term Battery Project. Since the initiation of the 
program, the energy density of the battery has been increased from 
25-30 W-hr/kg to over 40 W-hr/kg and the peak power has in- 
creased from 70 W/kg to over 110 W/kg (at 50% state of charge). 
Currently, the emphasis is on the improvement of cycle life of these 
batteries from the present level of 120-250 cycles to 800 cycles (at 
80% depth of discharge). 


50542 New concepts in battery performance simulation 
and monitoring. Martin, H.L.; Goodson, R.E. (Oak Ridge 
Natl Lab, TN). pp Paper 8050, 9p of EVC 80 conference 
proceedings (Electric Vehicle Council), 1980. Andrews, L. 
(ed.). Washington, DC; Electric Vehicle Council (1980). 

From 3. international electric vehicle exposition and confer- 
ence; St. Louis, MO, USA (May 1980). 

Battery modeling methods for capacity prediction have been 
used for a number of years, but accurate results have not often been 
obtained for dynamic loading simulations. A battery capacity pre- 
diction model is developed which is based on a first-order approxi- 
mation to the mass-transfer effects which determine capacity. The 
resulting capacity predictions are compared to the capacity esti- 
mates of other available models for a specified discharge schedule. 
A state-of-charge indicator is developed from the first-order model 
and a calibrating voltage feedback function is introduced. The defi- 
nition of state-of-charge and a listing of the most common state-of- 
charge indication methods are presented. Actual state-of-charge im- 
plementation is obtained by use of a laboratory microprocessor. Re- 
sults of this initial effort are mentioned. The concept and impor- 
tance of state-of-power monitoring are introduced, and methods of 
determining this value are discussed. 8 refs. 


29 ENERGY PLANNING AND POLICY 


REFER ALSO TO CITATION(S) 50618, 50705, 50801, 52473 


50543 (CONF-800184—, pp 105-115) Energy in Arkan- 
sas, 1980. NTIS, PC A07/MF A0O1. 

From State strategies for energy security conference; Little 
Rock, AR, USA (31 Jan 1980). 

The importance of energy conservation and renewable 
energy resources was stressed in a speech by the governor of Ar- 
kansas in 1979. Measures recommended include: allocating funds 
for development of renewable energy projects; encouraging the de- 
velopment of small-scale hydroelectric capacity; using gasohol in 
state vehicles; seeking approval of the Public Service Commission 
for a program to require utility financing of home insulation and 
other conservation improvements; encouraging fair electric rates 
for small energy producers; implementing an energy conservation 
standard for the State Building Code; developing regulations for 
the Arkansas Housing Development Board that encourage energy 
conservation and renewable energy resources in housing financed 
by that agency; enforcing the emergency temperature building tem- 
perature standards; expanding the industrial energy conservation 
program of the state; assisting city and county, governments; press- 
ing for completion of audits in schools and hospitals; reviewing 
state laws and procedures concering conventional energy produc- 
tion; providing workshops to the public on energy-related topics; 
and providing workshops to the public on energy-related topics. 


50544 (CONF-800382—Summ.) Canadian energy exposi- 
tion: summary. Dean, T. (comp.). (Ryerson Energy Centre, 
Toronto, Ontario (Canada)). 1980. 33p. NTIS (US Sales 
Only), PC A03/MF A0O1. Order Number DE82901883. 





29 ENERGY PLANNING AND POLICY 
2509 Batteries 


From 1980 Canadian energy exposition; Toronto, Canada (15 
Mar 1980). 

The goal of the 1980 Canadian Energy Exposition was to 
develop the ability of the participants to assess the life-support qua- 
lities of the present Canadian energy system and various future op- 
tions. Session subjects were entitled: Energy and Survival; Energy 
and Health; Energy in the Home and Farm; Energy Education; 
Energy and Society; Regional and Municipal Energy Issues; Inno- 
vative Energy Technology; Canadian and Global Energy Deci- 
sions; Ethnoenergetics; Human Use of Energy and Technology; 
and Energy Futures and Appropriate Lifestyles. (MCW) 


50545 (DOE/EIA/10413—T1) Department of Energy 
Energy Information Administration Data Resources Directory 
Project. Final report. (King Research, Inc., Rockville, MD 
(USA)). Jul 1982. Contract AC01-80EI10413. 83p. NTIS, 
PC A05/MF AO1. Order Number DE82019600. 

Portions of document are illegible. 

A final technical summary of the project is presented. The 
project resulted in an extensive array of computer programs, data 
bases, reports and documentation. The tasks included development 
and demonstration, production and training, and data retrieval soft- 
ware. (GHT) 


50546 (LBL—11990) Energy & Environment Division, 
annual report FY 1980. Osowitt, M. (ed.). (Lawrence Berke- 
ley Lab., CA (USA)). Jul 1981. Contract W-7405-ENG-48. 
358p. NTIS, PC Al6/MF AOl. Order Number 
DE82005575. 

This report covers research in: energy analysis; energy effi- 
ciency studies; solar energy; chemical process; energy-efficient 
buildings; environmental pollutant studies; combustion research; 
laser spectroscopy and trace elements; and oil shale and coal re- 
search. An energy and environment personnel listing is appended. 
Separate projects are indexed individually for the database. (PSB) 


2901 Energy Analysis And Modeling 


REFER ALSO TO CITATION(S) 50605, 50643, 50724, 51885 


50547 (ANL/ENG-PMSO—01) Project planning and re- 
porting system description. Valentino, A.R.; English, J.J. 
(Argonne National Lab., IL (USA)). Jan 1982. Contract W- 
31-109-ENG-38. 69p. NTIS, PC A04/MF AOl. Order 
Number DE82013129. 

Portions of document are illegible. 

This document, prepared for the Argonne National Labora- 
tory (ANL) Office. of the Director by the Project Management 
Systems Office of the Engineering Division as part of the Project 
Management Improvement Program, is intended to assist ANL pro- 
ject managers in preparing project plans and reports. It is a guide 
only and is not intended to describe an official or required set of 
procedures. It briefly reviews project planning and reporting tools 
and makes recommendations for large and small construction and 
research projects. 


50548 (MIT-EL—81-007) Evaluation of the coal and 
electric utilities model documentation. Goldman, N.L.; 
Mason, M.J.; Wood, D.O. (Massachusetts Inst. of Tech., 
Cambridge (USA). Energy Lab.). Mar 1981. Contract 
AMO01-76EI02295. 241p. NTIS, PC Al1/MF AOl1. Order 
Number DE82010822. 

Portions of document are illegible. 

The Energy Information Administration (EIA) is sponsoring 
a study of methods and procedures for the effective internal man- 
agement and control of information model development, evaluation, 
and application in order to improve the quality and credibility of 
energy information developed and published by the EIA. This first 
report of the EMAP project is concerned with the development of 
procedures for planning and implementing effective documentation 
and presents the results of an MIT analysis of policy model docu- 
mentation and EIA's approach to it. As a means both of facilitating 
the analysis and of illustrating its application in documentation eval- 
uation, a case study is included of a particular energy model, the 
ICF Coal and Electric Utilities Model (CEUM). The analysis 
method, its application and the errors and problems identified in the 
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documentation and implementation of the CEUM are discussed in 
detail. It is concluded that the documentation guidelines presently 
used by EIA are just that - guidelines. Applying these guidelines in 
evaluating the CEUM documentation has demonstrated that the 
actual scope and extent of successful documentation requires more 
active analysis and planning. Documentation requirements analysis 
should be an integral part of the model development planning proc- 
ess reflecting the interests and expectations of the modeler, model 
sponsor, client and/or users, and must be separately budgeted for 
both financial and skill requirements. It is recommended that EIA 
consider implementing such a procedure for all new modeling proj- 
ects. (LCL) 


50549 Energy analyses of forestry practices in oak-pine 
forests and loblolly pine plantations. Klopatek, J.M.; Risser, 
P.G. (Oak Ridge National Lab., TN). Forest Science; 27: No. 
2, 365-376(1981). Contract W-7405-ENG-26. 

Evaluation of regional management strategies for natural re- 
sources requires a common value system for measuring costs and 
benefits. Energy values were used to characterize and model the 
comparative inputs and outputs associated with mixed oak-pine for- 
ests and loblolly pine plantations in McCurtain County, Oklahoma. 
An energy model of the forestry industry in the county was also 
constructed. Expressing all types of energy as fuel equivalents (FE) 
permitted the calculation of energy costs for logging, land conver- 
sion, and plantation maintenance. The calculated costs of logging 
mixed forests and pine plantations were 11.0 x 10° kcal FE/ha and 
12.2 x 10° kcal FE/ha, respectively. Converting land to pine planta- 
tions required 8.2 x 10° kcal FE/ha, and maintaining the plantation 
for 30 years required 0.03 x 10° kcal FE/ha. Harvested mixed-forest 
and pine plantation biomass amounted to 113.8 x 10° kcal FE/ha 
and 232.0 x 10° kcal VD/ha, respectively. The ratio of energy out- 
puts to energy inputs was 9.0 for the mixed-forest and 9.4 for pine 
plantation management strategies. If solar energy is included in 
these ratios, the quotient was 0.31 for the mixed forest and 0.95 for 
the pine plantation. This 3:1 energy advantage for the pine planta- 
tion indicates the positive potential of amplifying energy subsidies 
while still maintaining a favorable output/input energy ratio. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 49121, 49135, 49196, 49483, 49861, 50556, 
50596, 50603, 50604, 50622, 50625, 50627, 50631, 50637, 50638, 50642, 50741, 
50791, 51584, 51585, 51827, 52441 


50550 (BNL—51471) Brookhaven National Laboratory/ 
Dale W. Jorgenson Associates long-term energy/economy ref- 
erence projection. Dorosh, P.A.; Groncki, P.J.; Goettle, R.J. 
IV; Hudson, E.A.; Lewis, J.A.; Tingley, R.M.; Van Valken- 
burg, K. (Brookhaven National Lab., Upton, NY (USA)). 
Jul 1981. Contract AC02-76CH00016. 62p. NTIS, PC A04/ 
MF AO1. Order Number DE82018626. 

This report summarizes a detailed projection of the growth 
and structure of the US energy and economic systems for the 
period 1980 to 2000. The projection originates through use of a 
combined model system that simulates energy and economic activi- 


’ ty under a comprehensive set of assumptions. These assumptions 


cover a range of demographic, economic, and energy conditions 
that define the circumstances and constraints influencing the direc- 
tions of private and public decisions. Accordingly, many of the pro- 
visions of current public policy are included among these inputs. 
The framework employed in this analysis is provided by the linked 
energy-economy model system of Brookhaven National Laboratory 
(BNL) and Dale W. Jorgenson Associates (DJA). This projection 
provides a point of reference for the quantitative analysis of pro- 
posed policy measures, research directions, and possible energy and 
economic contingencies. 


50551 (DOE/CP—0004) Competition analysis: a manual 
for energy policymakers. Field, H.R. (Department of 
Energy, Washington, DC (USA). Office of Competition). 
Jan 1982. 29p. NTIS, PC A03/MF A0Ol. Order Number 
DE82008474. 


Portions of document are illegible. 
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The purpose of this manual is to provide government energy 
policymakers an understanding of the role of competition in policy 
formation. It is intended to benefit primarily those with little or no 
knowledge of antitrust law or the economics of industrial organiza- 
tion. The focus will be primarily upon the dynamic questions relat- 
ing to the impact of alternative governmental policies on competi- 
tion in the affected industries rather than the more classic competi- 
tive question - is this industry competitive. This manual is oriented 
strongly toward market-based solutions to economic problems. This 
orientation is based not only upon extensive and well recognized 
economic theory supporting the efficiency of the market, but equal- 
ly upon extensive observations of situations where government in- 
tervention fails to solve the particular economic problem or does so 
only with very large and usually unanticipated costs to society. The 
conclusion drawn from these practical situations is that the most 
successful governmental solutions are those that use the incentives 
of the marketplace to accomplish the desired goals to the largest 
extent possible, even in those cases where genuine market failure 
occurs. 


50552 (PNL—4135) Aquifer thermal energy storage costs 
with a seasonal heat source. Reilly, R.W.; Brown, D.R.; 
Huber, H.D. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Dec 1981. Contract AC06-76RL01830. 76p. 
NTIS, PC A05/MF A0O1. Order Number DE82005735. 

The cost of energy supplied by an aquifer thermal energy 
storage (ATES) system from a seasonal heat source was investigat- 
ed. This investigation considers only the storage of energy from a 
seasonal heat source. Cost estimates are based upon the assumption 
that all of the energy is stored in the aquifer before delivery to the 
end user. Costs were estimated for point demand, residential devel- 
opment, and multidistrict city ATES systems using the computer 
code AQUASTOR which was developed specifically for the eco- 
nomic analysis of ATES systems. In this analysis the cost effect of 
varying a wide range of technical and economic parameters was ex- 
amined. Those parameters exhibiting a substantial influence on 
ATES costs were: cost of purchased thermal energy; cost of capi- 
tal; source temperature; system size; transmission distance; and 
aquifer efficiency. ATES-delivered energy costs are compared with 
the costs of hot water heated by using electric power or fuel-oils. 
ATES costs are shown as a function of purchased thermal energy. 
Both the potentially low delivered energy costs available from an 
ATES system and its strong cost dependence on the cost of pur- 
chased thermal energy are shown. Cost components for point 
demand and multi-district city ATES systems are shown. Capital 
and thermal energy costs dominate. Capital costs, as a percentage 
of total costs, increase for the multi-district city due to the addition 
of a large distribution system. The proportion of total cost attribut- 
able to thermal energy would change dramatically if the cost of 
purchased thermal energy were varied. It is concluded that ATES- 
delivered energy can be cost competitive with conventional energy 
sources under a number of economic and technical conditions. This 
investigation reports the cost of ATES under a wide range of as- 
sumptions concerning parameters important to ATES economics. 
(LCL) 


2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) 49013, 49421, 49423, 49424, 50562, 50565, 
50572, 50624, 50625, 51439, 51441, 51442, 51443, 51459, 51460, 51461, 51476, 
51477, 51497, 51498, 51499, 51500, 51501, 51513, 51515, 51557, 51576, 51577, 
51578, 51579, 51580, 51583, 51712, 51728, 51803, 51806, 51869 


50553 (ANL/ES—121) Northeast regional environmental 
impact study: reference document for the health effects of air 
pollution. Walsh, P.J.; Copenhaver, E.D.; Calle, E.E. (Ar- 
gonne National Lab., IL (USA)). Nov 1981. Contract W-31- 
109-ENG-38. 155p. NTIS, PC A08/MF AOl. Order 
Number DE82008484. 

Portions of document are illegible. 

The US Department of Energy (USDOE) is assessing the 
potential for cumulative and interactive environmental impacts as- 
sociated with the proposed conversion to coal of up to 42 power- 
plants in the Northeast Region of the United States under the 
Powerplant and Industrial Fuel Use Act of 1978. This study pro- 
vides analysis in four interrelated areas: (1) air quality, (2) solid 
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waste disposal, (3) fuel supply and the transportation of fuel and 
solid waste, and (4) health effects. This technical reference docu- 
ment is a summary of literature on health effects related to emis- 
sions from coal burning in general; it does not specifically address 
the health effects associated with the conversion of the 42 power- 
plants under consideration. Areas of concern and differing views 
that result in uncertainty are identified. Graphics and tabular data 
display the health data with environmental data and standards for 
comparison. Both criteria and noncriteria pollutants are included. 


50554 (DOE/EV/10428—13, pp 7-21) Testing goodness- 
of-fit for the distribution of errors in regression models. 
Pierce, D.A. Jul 1982. NTIS, PC All/MF AOl1. Contract 
AC02-80EV 10428. 

Portions of document are illegible. 

In SIMS study on statistics and environmental factors in 
health. Final technical report to Department of Energy. 

Asymptotic results are given for the problem of testing 
goodness-of-fit for any specified distribution of errors in multiple 
regression models. In particular, the results apply to the case of 
testing for normality in standard regression and experimental design 
models. For a very wide class of goodness-of-fit statistics, in partic- 
ular those which depend only on the empirical distribution of the 
residuals, it is shown that the limiting distributions under the null 
hypothesis are precisely the same in regression models as in ordi- 
nary location-scale models. 


50555 (PNL-SA—9726) Plea for realistic environmental 
surveillance/decommissioning criteria based on radiation 
dose. Denham, D.H. (Pacific Northwest Lab., Richland, 
WA (USA)). Feb 1982. Contract AC06-76RL01830. 7p. 
(CONF-820613—15). NTIS, PC A02/MF AOl. Order 
Number DE82018845. 

From 3. international symposium of the Society for Radio- 
logical Protection; Inverness, UK (6 Jun 1982). 

This paper focuses on the need for consistent and realistic 
dose criteria for environmental surveillance and decommissioning 
programs, especially the relationships between environmental detec- 
tion levels and potential annual doses, as well as the need for estab- 
lishing de minimis dose criteria. 


50556 (SPE—9552) Impacts of environmental-protection 
policies on long-range energy supplies. Rapoport, L.A.; Style, 
B.J.; Hirshfeld, D.S. (Atomic Industrial Forum, Inc., Wash- 
ington, DC (USA)). 1981. 24p. (CONF-810207—2). NTIS. 
Order Number DE82901976. 

From SPE economics and evaluation symposium; Dallas, 
TX, USA (25 Feb 1981). 

Portions of this report are illegible. 

This paper presents the results of a systematic analysis of the 
impacts of US policies relating to environmental protection on the 
costs of meeting national and worldwide energy demands to the 
year 2000. The analysis is based on the detailed development of 
successive future energy supply-demand balances for the US, 
Europe, Japan, and the LDC’s, under various assumptions regard- 
ing future US policies. These balances account for the interplay 
over time of all forms of energy, as well as the world trade in oil, 
gas, and steam coal. The energy balances, the related costs, and 
their linkages to environmental policies were computed with the 
help of a large-scale mathematical modeling system (LORENDAS). 
These computations indicate that continuation of the current trends 
limiting US energy developments will cost consumers over the next 
20 years an amount equivalent to several years’ GNP. 


50557 Appropriately determining the net air quality 
impact of emission alterations in a regulatory context. 
Youngblood, P.L. (Conoco, Inc., Ponca City, OK). Journal 
of the Air Pollution Control Association; 32: No. 4, 385- 
388(Apr 1982). 

This paper discusses the importance of an appropriate deter- 
mination of net air quality impact for easing regulatory review re- 
quirements in cases of plant expansion permitting, emission rate re- 
laxations, emission bubble strategies, and inter-source emissions 
trading schemes. The paper discusses the importance of focusing on 
the net air quality impact of an emission alteration (single or multi- 
plant), rather than merely the impact of any new emissions them- 
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selves. A simple modeling technique is described for assessing net 
impact. This technique accounts for the interacting, and often off- 
setting, air quality effects associated with various engineering 
changes and changes in emission rate which may be entailed in an 
alteration. This paper is addressed not only to air quality modelers 
but also to air pollution control engineers, attorneys, and others 
who are involved in the interface between the technical and regula- 
tory aspects of review programs for emission source alterations. 


50558 Monitoring environmental materials and specimen 
banking using terrestrial insects with particular reference to 
inorganic substances and pesticides. Bromenshenk, J.J. (Univ. 
of Montana, Missoula). pp 132-155 of Monitoring environ- 
mental materials and specimen banking. Luepke, N.P. (ed.). 
The Hague, Netherlands; Martinus Nijhoff Publishers 
(1979). 

From International workshop on monitoring environmental 
materials and specimen banking; West Berlin, F.R. Germany (23 
Oct 1978). 

A scenario is proposed to use honey bees to monitor pesti- 
cides and inorganic elements and compounds. Procedures suggested 
include samples of adult honey bees from apiaries across the United 
States, cold-storage (-30°C) of bees in inert containers, and analyses 
for pesticides as recommended by the US FDA Pesticides Analyt- 
ical Manual and for trace elements via atomic absorption spectro- 
photometry. Taxa selection and procedures for collecting, preserv- 
ing, transporting, and analyzing samples are complex decisions 
which depend on the materials to be monitored and the relation of 
these materials to the biological organisms chosen for study. The 
planning, organization, and execution of such a program would re- 
quire, at the very least, the experience and judgement of a qualified 
population biologist and an analytical chemist. Centralized, national 
specimen banks for insect specimens and other biological speci- 
mens, such as plants, birds, and mammals, seem to be advantageous. 
Cost estimates for a monitoring and banking program utilizing and 
development program to assess feasibility and desirability would 
have to be performed for most of the insect species. These insects 
demonstrate considerable potential as sensitive and reliable monitors 
and predictors of environmental pollutants, and they are practical 
to monitor and to measure. 


50559 Use of oysters and related molluscs as biological 
monitors of synthetic organic pollutants. Butler, P.A. (Envi- 
ronmental Protection Agency, Gulf Breeze, FL). pp 156-164 
of Monitoring environmental materials and specimen bank- 
ing. Luepke, N.P. (ed.). The Hague, Netherlands; Martinus 
Nijhoff Publishers (1979). 

From International workshop on monitoring environmental 
materials and specimen banking; West Berlin, F.R. Germany (23 
Oct 1978). 

This report discusses the pesticide monitoring program in es- 
tuaries of the United States. Molluscan samples were collected 
monthly at about 180 stations during the period 1965-1972. Half of 
these stations were monitored again in 1977. The significant find- 
ings of the programs are presented and illustrated. The coordina- 
tion of the programs is described, as well as the collection and 
processing of samples, data, handling, and program costs. The biol- 
ogy of molluscs is described as it relates to their suitability as bio- 
monitors. Some of the details of the laboratory experiments are 
given to characterize the reaction of molluscs to pesticides under 
controlled conditions. Despite the necessity for short-term sam- 
pling, or because of it, bivalve molluscs appear to be the most 
useful biomonitor for indicating the fluctuating levels of pollution 
by synthetic organics in the aquatic environment. Their usefulness 
is a result of the combination of their ubiquity, ease in handling, 
sensitive physiology, position in the food web, and the large store 
of data describing their responses to pollution under controlled con- 
ditions in the laboratory. 


50560 Use of macroalgae as a reference material for pol- 
lutant monitoring and specimen banking. Fowler, S.W. (In- 
ternational Atomic Energy Agency, Monaco). pp 247-260 of 
Monitoring environmental materials and specimen banking. 
Luepke, N.P. (ed.). The Hague, Netherlands; Martinus Nij- 
hoff Publishers (1979). 
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From International workshop on monitoring environmental 
materials and specimen banking; West Berlin, F.R. Germany (23 
Oct 1978). 

An assessment of the properties of macroalgae for serving as 
a reference material in marine pollution monitoring studies has lead 
to the conclusion that these organisms should be given top priority 
for use in the tissue bank program. Macroalgae are considered at- 
tractive candidates for pollutant specimen banking in that they are 
ubiquitous, sedentary integrators of many pollutant indicators in 
many pollution monitoring programs. International interest in ma- 
croalgae is witnessed by the use of these organisms as reference ma- 
terials for world-wide pollutant intercalibration exercises. Widely 
distributed near-shore species such as the brown algae, Fucus, are 
proposed as the best group of macroalgae for use in specimen bank- 
ing. The red algae would be an equally good choice for monitoring 
deeper, off-shore waters. Recommendations are given on sample 
collection, tissue preparation and homogenization techniques which 
aim at reducing the possibility of contamination in the resultant ho- 
mogenate. The prospects of long-term storage of dry homogenate 
appear good in light of previous tests made with macroalgae used 
for radionuclide intercalibration exercises. 


2904 Natural Resources 
REFER ALSO TO CITATION(S) 49516, 51897 


50561 (AD-A—106244/7) Hydrologic and economic simu- 
lation of flood control aspects of water resource systems. 
Technical paper. Eichert, B.S. (Hydrologic Engineering 
Center, Davis, CA (USA)). Aug 1975. 12p. NTIS, PC A02/ 
MF AOI. * 

The general capabilities and recent applications of The Hy- 
drologic Engineering Center’s computer model titled ‘Simulation of 
Flood Control and Conservation Systems’ (HEC-SC) are presented. 
The need for and the general capabilities of the model for detailed 
hydrologic and economic simulation of all types of water resource 
projects for flood damage reduction are stressed. The use of the 
model for planning studies that include alternatives such as reser- 
voirs, levees, channel modifications, flood proofing, evacuation, and 
land use controls are described. Recent applications of the model in 
planning studies for several river basins are described. Comments 
on work underway to use the model for day-to-day reservoir sys- 
tems are offered. 


50562 (DOE/EV/10154—4) Energy and water resources. 
(Argonne National Lab., IL (USA); Systems Consultants, 
Inc., Washington, DC (USA)). Dec 1981. Contract AC02- 
80EV 10154. 328p. NTIS, PC A15/MF A011. Order Number 
DE82005181. 

This book presents data and other information for those who 
desire an understanding of the relationship between water and 
energy development. The book is not a tract for a grand plan. It 
does not present solutions. Many of the issues, especially regarding 
conflict over water allocations and use, are controlled and recon- 
ciled at the state level. This report draws together some of the 
physical and institutional data useful for identifying and understand- 
ing water issues which rise in regard to the various aspects of 
energy development. Three basic water-energy areas are considered 
in this report: water quality, water supply, and their institutional 
framework. Water consumption by energy was three percent of the 
nation’s total consumption in 1975, not a large proportion. It is pro- 
jected to increase to six percent by 2000. Water consumption rates 
by the energy technologies addressed in this document are tabulat- 
ed. Water pollutant loadings expected from these technologies are 
summarized. Finally, a summary of water-related legislation which 
have particular ramifications in regard to the production of energy 
is presented. 


50563 (NP—2902475) Manganese resources of the 
Cuyuna range, east-central Minnesota. Beltrame, R.J.; Holtz- 
man, R.C.; Wahl, T.E. (Minnesota Univ., St. Paul (USA)). 
1981. 27p. Minnesota Geological Survey, 1633 Eustes 
Street, St. Paul, MN 55108, $4.00. 

The Cuyuna range, located in east-central Minnesota, con- 
sists of a sequence of argillite, siltstone, iron-formation, graywacke, 
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slate, and quartzite of early Proterozoic age. Manganese-bearing 
materials occur within the iron-rich strata of the Trommald Forma- 
tion and the Rabbit Lake Formation. Computer-assisted resource 
estimates, based on exploration drill hole information, indicate that 
the Cuyuna range contains a minimum of 176 million metric tons 
(MMT) of marginally economic manganiferous rock with an aver- 
age grade of 10.46 weight percent manganese. The calculated 18.5 
MMT of manganese on the Cuyuna range could supply this 
country’s needs for this important and strategic metal for nearly 14 
years. An additional resource of 6.9 MMT of manganese metal is 
available in the lower grade deposits The vast majority of these cal- 
culated resources are extractable by current surface mining tech- 
niques. 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 50734 


50564 (CONF-801203—, pp_ 1.23-1.24) Overview of 
NASA energy programs, Beattie, D.A. (National Aeronautics 
and Space Administration, Washington, DC). 1980. NTIS, 
PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The National Aeronautics and Space Administration's sup- 
port in energy research and development toward solving pressing 
energy problems is briefly noted. (MCW) 


50565 (DOE/EV/10453—T2) Arctic terrestrial environ- 
mental research programs of the Office of Energy Research, 
Department of Energy: evaluation and recommendations, (Na- 
tional Research Council, Washington, DC (USA). Polar Re- 
search Board). 1982. Contract AC01-80EV10453. 76p. 
NTIS, PC A05/MF AO1. Order Number DE82018600. 

Portions of document are illegible. 

This evaluation of DOE research and development efforts in 
Arctic regions includes specific technologies related to surface 
mining, pipeline construction; road, railroad, and airfield construc- 
tion; and industry siting and construction of storage facilities for 
these resources. Most environmental impacts are seen to come from 
support activities rather than the specific energy technology. The 
evaluation shows positive contributions from the programs. (PSB) 


50566 (EPRI-P—2155-SP) 1982 to 1986 research and de- 
velopment program plan. (Electric Power Research Inst., 
Palo Alto, CA (USA)). Jan 1982. 465p. NTIS, PC A20/MF 
AO1l. Order Number DE82903149. 

Portions of document are illegible. 

The 1982-1986 Research and Development Program Plan is 
published annually by the Electric Power Research Institute. It de- 
scribes EPRI's thirty-nine programs, organized in accordance with 
the Institute’s technical divisions: Coal Combustion Systems, Nucle- 
ar Power, Electrical Systems, Energy Analysis and Environment, 
Advanced Power Systems, and Energy Management and Utiliza- 
tion. The major specific objectives, importance to the electric util- 
ity industry, motivating issues, technical impediments, anticipated 
key events and planned expenditures over the next five years are 
presented for each program. The EPRI 1982 to 1986 research and 
development program focuses on near-term, evolutionary improve- 
ments of current technologies and on the development of next-gen- 
eration options. Major emphasis is placed on electricity supply and 
conservation, reducing the use of foreign oil and gas, minimizing 
utility financial and revenue requirements, and minimizing adverse 
health and environmental effects. 


50567 (KFK—3068) Annual report, July 1, 1979-June 30, 
1980. Dickmann, F.; Hanser, A. (eds.). (Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer 
Angewandte Kernphysik 1). Oct 1980. 147p. Kernfors- 
chungszentrum, Karlsruhe GmbH, Karlsruhe, Germany. 

Portions of document are illegible. 

The activities of the Nuclear Physics Section of the Institute 
of Applied Nuclear Physics from mid 1979 to mid 1980 are sur- 
veyed. The research program comprises both contributions to fun- 
damental and applied nuclear research. The activities on the appli- 


29 ENERGY PLANNING AND POLICY 
2905 Research, Development, Demonstration, And Commercialization 


cation of nuclear methods mainly concentrate on the application of 
gamma-ray spectrometry to nuclear fuel assay problems, the devel- 
opment of a proton microbeam for elemental analysis, and the pro- 
duction of radioisotopes for medical application. The study of nu- 
clear reactions induced by alpha particles, *Li ions and fast neu- 
trons, and the measurement of optical hyperfine structure using 
high-resolution laser spectroscopy form the major part of the fun- 
damental research work. In addition, the operation of the Karlsruhe 
Isochronous Cyclotron is briefly reviewed. 


50568 (LBL—14592) R and D in the FY 1983 budget: 
impacts on the national laboratories. Shirley, D.A. (Law- 
rence Berkeley Lab., CA (USA)). Jun 1982. Contract 
AC03-76SF00098. 18p. (CONF-820687—1). NTIS, PC A02/ 
MF AO1. Order Number DE82018784. 

From 7. annual AAAS colloquium on R and D and public 
policy; Washington, DC, USA (23 Jun 1982). 

A report on the impact upon LBL of the policy changes and 
budget actions in Department of Energy programs since early 1981 
is given, and some views are given on more general problems that 
appear to underlie the interaction between the federal government, 
which supports research, and the scientific community, which per- 
forms it. (WHK) 


50569 Escaping the rural enery dilemma: a process for 
matching technologies to local needs and resources. Ash- 
worth, J.H.; Neuendorffer, J.W. (Solar Energy Research 
Inst., Golden, CO). World Development; 10: No. 4, 305- 
318(Apr 1982). 

This paper provides a five-step process for matching decen- 
tralized energy systems with energy needs and local resources in 
rural areas for developing countries. This process is designed to 
assist planners in selecting technologies for those locations where 
economic development and personal survival are threatened by the 
rising costs and growing scarcity of traditional and fossil fuels. 
Analytic tools are given for each of the five steps of the process, as 
well as the information needed in each phase of a project. Twelve 
criteria are presented to characterize both the energy need and the 
technologies. Three of these criteria are used to facilitate prelimi- 
nary technology screening, while the others address site-specific 
temporal, climatic, economic, social, cultural and environmental 
considerations of the energy need and the technological alterna- 
tives. To illustrate the process, eight decentralized energy options 
are characterized and examined for their fit with a set of four basic 
human needs. 29 references, 2 figures. 


50570 (DOE/CS/20251—T1-Pt.1) Joint federal research 
and development process to meet state and local needs. Part 
1. Science and technology and political decision making. 
Wise, H.F.; Smith, L.K.; Einsweiler, R.C.; Jensen, D.E. 
(National Science Foundation, Washington, DC (USA); 
Wise (Harold F.), Washington, DC (USA)). [nd]. Contract 
AI01-79CS20251. 100p. NTIS, PC AOS5/MF AOl. Order 
Number DE82019366. 

Portions of document are illegible. 

This part of the handbook addresses the basic how to do it - 
how states and local governments can identify complex and cross- 
cutting issues and develop and manage scientific and technical re- 
sources in seeking policy solutions to such issues. The following 
subjects are discussed: background statement of the issue; the re- 
search/decision-making process; defining problems and identifying 
research components; research and decision-making strategies; how 
to identify existing knowledge or ongoing research in the area of 
policy concern; and managing multi-disciplinary research. The four- 
teen agencies involved in this effort include: US Departments of 
Energy, Agriculture, Transportation, Housing and Urban Develop- 
ment, Environmental Protection Agency, and National Science 
Foundation. (PSB) 
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50571 (DOE/CS/20251—T1-Pt.2) Joint federal research 
and development process to meet state and local needs. Part 
2. Federal response mechanism. Wise, H.F.; McFarland, S.; 
Freedman, C. (National Science Foundation, Washington, 
DC (USA); Wise (Harold F.), Washington, DC (USA)). 
[nd]. Contract AI01-79CS20251. 180p. NTIS, PC A09/MF 
AOl. Order Number DE82019367. 

This part of the handbook deals with the mechanics of the 
preparation of applications for federal research and development 
program assistance and the utilization of federal scientific and tech- 
nical resources. It also deals with the administration of federal fi- 
nancial assistance and the methods to be utilized by federal depart- 
ments and agencies in reviewing and approving state and local re- 
search and development proposals. 


50572 (DOE/CS/20251—T1-Pt.3) Joint federal research 
and development process to meet state and local needs. Part 
3. Catalog of federal science and technology resources. Wise, 
H.F. (National Science Foundation, Washington, DC 
(USA); Wise (Harold F.), Washington, DC (USA)). [nd]. 
Contract AI01-79CS20251. 597p. NTIS, PC A25/MF A011. 
Order Number DE82019368. 

Part 3 lists programs and resources with potential utility to 
state and local government policy development processes. Specifics 
were nominated by the participating agencies. (PSB) 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 49329, 49332, 49335, 49339, 49423, 49424, 
49427, 50152, 50156, 50157, 50158, 50178, 50179, 50180, 50181, 50182, 50183, 
50184, 50185, 50262, 50263, 50264, 50266, 50267, 50268, 50269, 50270, 50271, 
50273, 50279, 50286, 50291, 50301, 50308, 50309, 50432, 50555, 50562, 50621, 
52242, 52403, 52469 


50573 (EMD—81-108S) Better oversight needed for 
safety and health activities at DOE's nuclear facilities. (Gen- 
eral Accounting Office, Washington, DC (USA)). 14 Apr 
1982. 47p. General Accounting Office, P.O. Box 6015, 
Gaithersburg, MD 20760. 

Portions of document are illegible. 

This report supplement contains GAO's analysis and re- 
sponse to the Department of Energy's comments on the issued 
report. While disagreeing with many of GAO's recommendations, 
DOE did not directly address, in GAO's view, the primary issues 
contained in the report. DOE’s comments have provided no basis 
for changing any of GAO's conclusions or recommendations. GAO 
did not obtain DOE’s comments at the time the report was issued 
pursuant to the request of Representative Patricia Schroeder. DOE 
provided its comments after issuance of the report. 


50574 (HMI—270) Program budget 1979. (Hahn-Meit- 
ner-Institut fuer Kernforschung Berlin G.m.b.H. (Germany, 
F.R.)). 1978. 39p. (In German). NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE82750495. 

This report explains the tasks and activities of the Institute 
and gives an account of the main research activities in the fields of 
heavy-ion physics, radiation chemistry and photochemistry, solids, 
nuclear chemistry, data processing, and electronics. In addition, a 
survey is given of the Institute's infrastructure and the financial sit- 
uation. 


50575 (INIS-mf—6889) Considerations on the operation 
of nuclear power plants and emergency plants. Special case of 
Belgium. Hubert, E.H. (International Nuclear Law Associ- 
ation (INLA), Brussels (Belgium)). Oct 1981. llp. (In 
French). (CONF-8109120—13). NTIS (US Sales Oniy), PC 
A02/MF A0O1. Order Number DE82780525. 

From Nuclear International Jura "81; Palma de Mallorca, 
Spain (27 Sep 1981). 

Nuclear power plant operation in Belgium is characterized 
by an effective utilization factor of 80.6% (which compares fairly 
well with world averages). It is important to analyse the reason for 
break-downs so as to improve operation. The paper reviews the 
procedures for emergency plans and considers separately the regu- 
latory system and the internal rules. The nuclear operator is respon- 
sible for emergency plans on site while the Protection Civile (a 
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public body) takes the necessary measures for protection of the 
public and the environment; a description follows of these tasks 
which are inter-related. 


50576 (INIS-mf—6890) Legal status of engineering com- 
panies. (International Nuclear Law Association (INLA), 
Brussels (Belgium)). Oct 1981. 12p. (CONF-8109120—14). 
NTIS (US Sales Only), PC A02/MF AOl. Order Number 
DE82780526. 

From Nuclear International Jura "81; Palma de Mallorca, 
Spain (27 Sep 1981). 

It is assumed that the carrying out of research, also in the 
nuclear field should be entrusted to engineering companies, espe- 
cially when dealing with the setting up of technological structures. 
This paper considers the problems of the legal status of such com- 
panies under Italian legislation. 


50577 (Juel-Spez—118) Possible development of the 
world-wide improvement of nuclear energy considering eco- 
nomical, social and political aspects. Jaek, W. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Pro- 
grammgruppe Systemforschung und _ Technologische 
Entwicklung). Jul 1981. 312p. (In German). NTIS (US Sales 
Only), PC Al4/MF A0O1. Order Number DE82750453. 
Accepting the fact that the growing world energy demand 
cannot be met in the long term without an increasing use of nuclear 
energy one has to pay more attention to its possible expansion and 
consequently also to the geographical distribution of nuclear plants 
in the world. Due to future large scale expansion, deployment 
problems may arise in the areas of uranium supply, waste disposal, 
nonprofileration, safeguards, acceptability, and nuclear transfer. 
Based on the World Energy Conference (1977) global energy sce- 
nario, a country-by-country analysis has been made to evaluate the 
possible contribution of nuclear energy in each country within the 
next 40 years. Against this background the problems of the head- 
and tail-end of the nuclear fuel cycle are discussed in detail and 
compared with the international trade of nonnuclear fuels. 


50578 (TVA/PUB—82/8) Light water operational experi- 
ence. A presentation before the USA industry-government 
seminar on nuclear power technology, Lake Bled, Yugoslavia, 
April 19, 1982. Green, H.J. (Tennessee Valley Authority, 
Chattanooga (USA). Div. of Nuclear Power). 1982. 13p. 
NTIS, PC A02/MF AOl1. Order Number DE82015016. 

The Department of Energy's latest predictions are that nu- 
clear power will more than double its contribution toward US elec- 
tricity supply during the 1980s. DOE's annual report to Congress 
predicts that by 1990 nuclear plants in the US will supply 22 per- 
cent of the nation’s electricity, compared to 11 percent in 1980. The 
reason for that prediction is that nuclear energy is the most efficient 
available means of producing electricity today. At TVA, for exam- 
ple, a net kilowatthour of power presently can be produced from 
nuclear plants for an average cost of 0.9 cent, while the cost of the 
same amount of electricity from our coal-fired plants is 2.17 cents. 
This paper also discusses operator education and outage planning. 


2907 Transport And Storage 


REFER ALSO TO CITATION(S) 49138, 49139, 50518, 50552, 50635 


50579 (CONF-801203—, pp 2.49-2.68) Energy storage 
and renewable systems. Pezdirtz, G.F. (Dept. of Energy, 
Washington, DC). 1980. NTIS, PC A99/MF AOI. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Some of the social factors, e.g., population growth, energy 
supply, public attitudes, which influence world-wide energy con- 
sumption and the role of energy storage in building a bridge be- 
tween future energy demand and energy supply are discussed. Then 
the US DOE Energy Storage Programs, its goals, the technologies 
being investigated for the stationary and mobile energy storage, and 
specific programs for energy storage uses for electric utilities, for 
heating and cooling of buildings, and in vehicles are described. 
(LCL) 
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2908 Waste Heat Utilization 


REFER ALSO TO CITATION(S) 49160, 50673, 50794 


50580 Chances of district heating. Schmidt, G. Sachver- 
halte.; 7: No. 8, 1-3(Aug 1981). (In German). 

One of the favourite arguments in the public energy discus- 
sion is the view that the energy supply problem would easily be 
solved if industrial waste heat were utilized and district heating in- 
tensified. The volume of industrial heat emitted in waste air and the 
different efficiencies of power plants with district heat generation 
and without it are cited as a proof. However, those taking this view 
tend to disregard that characteristic figures in thermal engineering 
cannot be decisive for the setting-up and development of a supply 
system. Economic and managerial criteria are just as important as 
the technical ones. 


2910 Conservation 


REFER ALSO TO CITATION(S) 49823, 49861, 49862, 50706, 50707, 50709, 
50712, 50713, 50714, 50715, 50717, 50726, 50729, 50730, 50731, 50734, 50741, 
50766, 50767, 50772, 50789 


50581 (CONF-800184—, pp 56-77) Wisconsin energy ex- 
tension service. Bernhagen, W.R. 1980. NTIS, PC A07/MF 
AOl. 

From State strategies for energy security conference; Little 
Rock, AR, USA (31 Jan 1980). 

Wisconsin's experience in implementing its energy extension 
service is described. Problems in functional areas that will be en- 
countered are discussed. These are: marshalling the state’s re- 
sources, delivering outreach services, and developing program ac- 
countability/evaluation. Strategies employed to mitigate or avoid 
these problems are covered. 


50582 (CONF-800184—, pp 83-89) TVA's conservation 
and energy initiatives. Freeman, D. 1980. NTIS, PC A07/ 
MF AO1. 

From State strategies for energy security conference; Little 
Rock, AR, USA (31 Jan 1980). 

A brief summary of the energy conservation and energy ini- 
tiatives programs at the Tennessee Valley Authority are briefly de- 
scribed. The home insulation, the heat pump financing plan, the 
commercial and industrial conservation, the solar energy showcase 
complex, solar water heaters, solar homes, wood stoves, cogenera- 
tion, waste heat, employee transportation, coal gasification, fuel 
cells, fluidized-bed combustion, and electric cars programs are men- 
tioned. 


50583 (CONF-800184—, pp 99-104) State energy pro- 
grams. Stelson, T.E. 1980. NTIS, PC A07/MF AO1 . 

From State strategies for energy security conference; Little 
Rock, AR, USA (31 Jan 1980). 

Programs that states are implementing meet the challenges 
presented by the energy situation are briefly examined. States can 
share conservation-related information that can benefit other states, 
other regions, or the country as a whole. 


50584 (DOE/BP—70) Energy actions by local govern- 
ments of the Pacific Northwest. Compendium II, 1981. (Bon- 
neville Power Administration, Portland, OR (USA); Puget 
Sound Council of Governments, Seattle, WA (USA)). Sep 
1981. 463p. NTIS (US Sales Only). Order Number 
DE82018277. 

Portions of document are illegible. 

This compendium is part of a local government energy man- 
agement project conducted by the Puget Sound Council of Gov- 
ernments. The document is divided into three major sections: the 
results of two local government energy activity surveys; selected 
examples of local resolutions, plans, ordinances and other documen- 
tation of local activities; and a roster of energy contact persons in 
local governments in the four Pacific Northwest states. 
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50585 (NYSERDA—81-17) Design study for a regional 
energy development corporation. Final report. Weisman, S.; 
Manikowski, M. (Southern Tier Central Regional Planning 
and Development Board, New York (USA)). Mar 1981. 
105p. New York State Energy Research and Development 
Authority, Albany, NY 12223. 

Portions of document are illegible. 

A prototypical energy development agency established in 
the three-county Southern Tier Central region of New York as a 
mechanism to concentrate financial and technical resources locally 
for energy development projects is described. The goal of the Re- 
gional Energy Development Corporation (REDEC) is to facilitate 
local energy self-reliance through the mitigation of various barriers 
to energy conservation and the use of renewable energy resources. 
The events leading to the creation of the Corporation are recount- 
ed. Its powers as a not-for-profit corporation are analyzed, and its 
internal structure is explained. The activities of the REDEC are de- 
scribed in terms of its relationship to other organizations, the kinds 
of assistance it offers, and the clients and projects it seeks to serve. 
A chronology of REDEC’s establishment is provided along with 
the Corporation's By-laws and Certificate of Incorporation. An 
analysis of alternative institutional mechanisms for such an energy 
development agency is also included. 


50586 (NZERDC-P—10, pp 65-79) Energy conservation: 
a response to dwindling resources. Schaefer, H. (Technical 
Univ., Munich, Germany). Feb 1979. Dep. NTIS (US Sales 
Only), MF A0O1. 

From 49. ANZAAS congress; Auckland, New Zealand (23 
Jan 1979). 

It has been the impact of energy technology on the environ- 
ment, the dwindling fossil resources, in particular petroleum, and 
various economic reasons that have emphasized the urgent need for 
energy conservation. The two crucial demands are discussed: (1) 
Energy supplies must not rely entirely on fossil energy sources and 
in particular petroleum products but ought to seek other energy 
sources. Strides should be made in developing renewable energy 
sources. (2) Energy must be used and utilized in a more efficient 
and economical way in order to reduce the specific demand of pri- 
mary energy. In attempting to meet both objectives it should be 
noted, however, that energy technology is closely linked to all 
walks of life, and technological change will always entail changes 
in other fields so that any such changes and their effects would 
have to be considered and taken into account. 


50587 (PNL—4285) Energy-conservation _ indicators. 
Belzer, D.B. (Pacific Northwest Lab., Richland, WA 
(USA)). Jun 1982. Contract AC06-76RL01830. 93p. NTIS 
(US Sales Only). Order Number DE82018443. 

Portions of document are illegible. 

A series of Energy Conservation Indicators were developed 
for the Department of Energy to assist in the evaluation of current 
and proposed conservation strategies. As descriptive statistics that 
signify current conditions and trends related to efficiency of energy 
use, indicators provide a way of measuring, monitoring, or inferring 
actual responses by consumers in markets for energy services. Re- 
lated sets of indicators are presented in some 30 one-page indicator 
summaries. Indicators are shown graphically, followed by several 
paragraphs that explain their derivation and highlight key findings. 
Indicators are classified according to broad end-use sectors: Aggre- 
gate (economy), Residential, Commercial, Industrial, and transpor- 
tation. In most cases annual time series information is presented 
covering the period 1960 through 1981. 


50588 Evaluating the costs and benefits of appliance - ef- 
ficiency standards. Hausman, J.A.; Joskow, P.L. (Massachu- 
setts Inst. of Tech., Cambridge). American Economic Review; 
72: No. 2, 220-225(May 1982). 

The available empirical evidence does not provide a very 
convincing case that mandatory appliance-efficiency standards will 
increase economic efficiency or reduce energy consumption signifi- 
cantly. There is a real chance that such standards could actually 
reduce economic efficiency and possibly lead to an increase in 
energy use. A broader use of programs to provide consumers with 
better information seems to represent the most-productive short-run 
strategy. Consumer education would not only help to improve deci- 
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sions, but it will also provide time to better assess consumer behav- 
ior, allow the market to reveal the technical and economic possibili- 
ties for appliance-efficiency improvements, and ultimately allow 
public policies to be based on more than guesswork. 12 references. 


50589 State-subsidized energy saving measures in connec- 
tion with industrial processes etc. Annual report 1980, Co- 
penhagen, Denmark; Teknologistyrelen (1981). 42p. (In 
Danish). 

A general evaluation is made of the activities in 1980. A 
survey is given of the consumption of the subsidies in the industrial 
sector, and information is given of the limits of the subsidies. A sta- 
tistical survey is given of the results of energy conseration together 
with information on the types of energy conservvation measures 
that have been used. The legal basis of the state-subsidies and the 
committees for administrating the subsidies are mentioned. In an ap- 
pendix the efficiency of the accomplished projects are evaluated. 


2920 Supply, Demand, And Forecasting 


REFER ALSO TO CITATION(S) 49198, 49242, 50005, 50612, 50613, 50623, 
50719 


50590 (CONF-800184—, pp 78-82) From Btu's to com- 
fortable rooms. Sant, R.W. 1980. NTIS, PC A07/MF AO1 . 

From State strategies for energy security conference; Little 
Rock, AR, USA (31 Jan 1980). 

Reasons that the energy crisis prevails are discussed. It is 
emphasized that today's problems stem from a lack of will to use 
available resources and technology in quantities large enough to 
offset the decline of low cost oil and gas from US fields. One such 
example cited is obtaining energy benefits from appropriate home 
improvements. 


50591 (CONF-800184—, pp 90-98) Impacts of energy 
imports. Stobaugh, R. 1980. NTIS, PC A07/MF A0O1 . 

From State strategies for energy security conference; Little 
Rock, AR, USA (31 Jan 1980). 

Measures to stop the growth in the amount of imported oil 
in the impacts of imported oil are examined. Present energy sup- 
plies and the possibility of domestic energy development are dis- 
cussed. Progress made in conserving energy in the nation and the 
use and development of renewable energy are also discussed. 


50592 (CONF-801203—, pp 12.5-12.7) Societal scenarios 
as a context for contemporary energy strategy: implications of 
a new California study. Carasso, M. (Solar Energy Research 
Inst., Golden, CO). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The energy related implications of choices individuals make 
regarding thier lifestyles are assessed. The development of system- 
atic means for illuminating the relationship between these choices, 
appropriate energy strategiers, and the sustainability of the sustaina- 
bility of the composite society/economy scenaricos which emerge 
are presented. (MHR) 


50593 (CONF-801203—, pp 13.1-13.2) Sardinia energy 
planning. Ketoff, A. (Lawrence Berkeley Lab., CA). 1980. 
NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Studies conducted on the energy systems for the Island of 
Sardinia are briefly reviewed. A methodology being structured to 
conduct a future study is described. The new study will provide de- 
tailed information on specific activities nd sectors. (MCW) 


50594 (CONF-801203—, pp 13.19-13.20) Low energy fu- 
tures for the United States. Holt, D. (Dept. of Energy, 
Washington, DC). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The objecytive of the paper is to review and evaluate some 
of the most recent policy suggestions to achieve efficiency im- 
provements in the U.S. economy. The studies tend to agree that ap- 
propirate public policy measures could be taken to improve the effi- 
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ciency of energy use, but disagree on: the relative contribution of 
renewable resources in the future and the relative importance of 
electricity. (MCW) 


50595 (CONF-801203—, pp 1.64-1.71) Energy self-suffi- 
ciency for Hawaii. Kono, H. (State Dept. of Planning and 
Economic Development, Honolulu, HI). 1980. NTIS, PC 
A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The energy use and supply pattern in Hawaii and its com- 
parison with those in the Mainland states are discussed. The State 
Energy Plan and Hawaii's progress in the implementation of energy 
self-sufficiency goals are described. Savings in imported oil result- 
ing from implementing major conservation programs are noted. Al- 
ternative energy sources considered are geothermal, use of direct 
solar energy, wind, pumped-water power, ocean thermal energy 
conversion, biomass, and others ranging from the production of oils 
from plants and algae to gases from animal wastes, and to fuel cells 
to convert chemical fuel directly into electricity. (MCW) 


50596 (DOE/EIA—0202(82/2Q)-1) Short-term energy 
outlook. Volume 1. Quarterly projections. (Department of 
Energy, Washington, DC (USA). Energy Information Ad- 
ministration). May 1982. 34p. NTIS, PC A03/MF AOl. 
Order Number DE82018866. 

The forecast period extends through the second quarter of 
1983. Three projections of petroleum supply and demand are pre- 
sented based on low, medium, and high world oil price scenarios. 
This report, however, emphasizes the medium price scenario. De- 
tailed forecast tables are included at the end of the text. Although 
the topics follow closely the contents of previous issues, a section 


and table summarizing the world petroleum situation are included 
for the first time. 


50597 (DOE/R4/10285—T1) Report of the Task Force 
on Energy to the Commission on the Future of the South. 
(Southern States Energy Board, Atlanta, GA (USA)). 1 Jul 
1981. Contract FG44-80R410285. 154p. NTIS, PC A08/MF 
A01. Order Number DE82018604. 

This work focuses an four major policy areas: children; 
cities; economy; and energy. Recommendations are made for end 
result in continued availability of an adequate energy supply for the 
Southern Region. While some long range implications are included, 
effort is concentrated on the 1980 decade. Alternative energy tech- 
nologies are reviewed and federal energy policy is analyzed. 
Energy sufficiency in a stable environment with balanced economic 
growth is the aim of this work. (PSB) 


50598 (IKE-K—54-8) Comparative and evaluating analy- 
sis of selected energy studies. Majer, H.; Ruehle, G,; 
Thoene, E. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. 
fuer Kernenergetik und Energiesysteme). Feb 1978. 157p. 
(In German). NTIS (US Sales Only), PC A08/MF AOl. 
Order Number DE82750454. 

Energy problems are long-term problems. Consequently the 
decisive authorities of energy policy shall have to provide measures 
which are able to contribute to solving the energy problem. These 
measures require prognoses on the presumable development of en- 
ergetic, economic, and social factors. There is no want of such 
prognoses. As, however, the results frequently do not agree with 
each other, it seems necessary to find out the starting positions, as- 
sumptions, and results of several studies, to compare and to critical- 
ly assess them. This is the target of the present expert’s report 


which is to contribute to the transparency of the energy policy 
debate. 


50599 (NP—2902049) Connecticut energy update 1981- 
1982. (Connecticut State Government, Hartford (USA)). 
Jan 1982. 18p. NTIS, PC A02/MF AO1. 

An overview of Connecticut's energy situation in terms of 
the supply of enrgy resources, patterns of energy use, fuel pricing, 
and energy issues for the coming year is presented. The report also 
identifies proposed policy directions for such issues as petroleum 
vulnerability, energy conservation, and energy assistance. (MCW) 
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50600 (NZERDC-P—10, pp 19-27) View of the consum- 
er. Carter, R.P. (Beca Carter Hollings and Ferner, Auck- 
land, New Zealand). Feb 1979. Dep. NTIS (US Sales Only), 
MF AOl. 

From 49. ANZAAS congress; Auckland, New Zealand (23 
Jan 1979). 

New Zealand's pattern of energy consumption and highlights 
of the significance of oil fuel in the economy are summarized in this 
paper. How consumers will respond to pricing policies is discussed. 


(DMC) 


50601 (ORNL/CON—56/V2) Oak Ridge Industrial 
Model. Volume II: model description. Reister, D.B.; Ed- 
monds, J.A.; Barnes, R.W. (Oak Ridge National Lab., TN 
(USA)). Aug 1982. Contract W-7405-ENG-26. 81p. NTIS, 
PC A05/MF AO1. Order Number DE82019856. 

The Oak Ridge Industrial Model (ORIM) is a mid-term, five 
to twenty year, energy demand forecasting model. The characteris- 
tics of this model have been documented in a series of three re- 
ports. Volume II is the full theory upon which ORIM is predicat- 
ed, together with the various equations which determine fuel allo- 


cations, energy service requirements, and other significant calcula- 
tions. 


50602 (ORNL/CON—56-Vol.3) Oak Ridge Industrial 
Model. Volume III. Data base description. Reister, D.B.; 
Barnes, R.W.; Edmonds, J.A. (Oak Ridge National Lab., 
TN (USA)). Aug 1982. Contract W-7405-ENG-26. 186p. 
NTIS, PC A09/MF A0O1. Order Number DE82019891. 

Portions of document are illegible. 

The Oak Ridge Industrial Model (ORIM) is a mid-term, five 
to twenty year, energy demand forecasting model. The characteris- 
tics of this model have been documented in a series of three re- 
ports. Volume III is a description of the data base upon which 
ORIM is based. Included in this volume are the operating charac- 
teristics of the industrial energy conversion equipment, together 
with cost and performance data pertaining to the energy using op- 
erations within the various industrial sectors. 


50603 (PNL—4265-Vol.1) State-energy price system. 
Volume I: overview and technical documentation. Fang, J.M.; 
Nieves, L.A.; Sherman, K.L.; Hood, L.J. (Pacific North- 
west Lab., Richland, WA (USA)). Jun 1982. Contract 
AC06-76RL01830. 299p. NTIS, PC A13/MF AOl1. Order 
Number DE82018561. 

Portions of document are illegible. 

This study utilizes existing data sources and previous analy- 
ses of state-level energy prices to develop consistent state-level 
energy prices series by fuel type and by end-use sector. The fuels 
are electricity, natural gas, coal, distillate fuel oil, motor gasoline, 
diesel, kerosene, jet fuel, residual fuel, and liquefied petroleum gas. 
The end-use sectors are residential, commercial, industrial, transpor- 
tation, and electric utility. Based upon an evaluation of existing data 
sources, recommendations were formulated on the feasible ap- 
proaches for developing a consistent state energy price series. The 
data series were compiled based upon the approaches approved 
after a formal EIA review. Detailed documentation was provided, 
including annual updating procedures. Recommendations were for- 
mulated for future improvements in the collection of data or in data 
processing. Generally, the geographical coverage includes the 50 
states and the District of Columbia. Information on state-level 
energy use was generally taken from the State Energy Data System 
(SEDS). Corresponding average US prices are also developed using 
volumes reported in SEDS. To the extent possible, the prices de- 
veloped are quantity weighted average retail prices. Both a Btu 
price series and a physical unit price series are developed for each 
fuel. The period covered by the data series is 1970 through 1980 for 
most fuels, though prices for electricity and natural gas extend back 
to 1960. (PSB) 


50604 (PNL—4265-Vol.2) State-energy price system. 
Volume II: data base development. Fang, J.M.; Nieves, L.A.; 
Sherman, K.L.; Hood, L.J. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Jun 1982. Contract AC06-76RL01830. 


253p. NTIS, PC Al2/MF AOl. Order Number 
DE82018959. 
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Portions of document are illegible. 

This volume documents the entire data development process 
in sufficient detail to permit critical assessment of the data base. 
However, since a methodological discussion is included in Chapter 
3 of Volume I, it is not repeated here. The data base development 
process was conducted in a fuel-by-fuel fashion, following the gen- 
eral sequence of electricity, natural gas, coal, distillate fuel, motor 
gasoline, diesel, kerosene, jet fuel, residual fuel, and liquefied petro- 
leum gas. For each of the fuels, a detailed data source review was 
conducted, which included a preliminary screening against criteria 
set up for this purpose. After this first screening, the data sources 
that met most of the review criteria were evaluated in more detail. 
If one data source met all the criteria, that data source was recom- 
mended for use, with minimal change or imputation. If there were 
substantial gaps in the available data series, then alternative imputa- 
tion procedures were developed and compared, and recommenda- 
tions were formulated. This entire procedure was then documented 
in a draft working paper for review and discussion. To the extent 
reasonable and practical, comments from the formal EIA reviews 


were then incorporated into the final recommendations and the data 
base was developed. 


2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 49199, 49200, 49428, 49519, 50262, 50279, 
50568, 50570, 50571, 50572, 50628, 50629, 50630, 50636, 50641, 51557 


50605 (CONF-8110202—) Arizona's energy future: 
making the transition to a new mix. (Arizona Univ., Tucson 
(USA)). Oct 1981. 208p. NTIS, PC A10/MF AOI - Arizona 
Academy, 912 Arizona Title Bldg., Phoenix, AZ 85003 
$7.00. Order Number DE82904964. 

From 39. Town Hall conference on Arizona's energy future: 
making the transition to a new mix; Yuma, AZ, USA (25 Oct 
1981). 

Portions of document are illegible. 

This report looks at Arizona’s energy future in light of 
knowledge gained since 1976. It emphasizes conservation, cogener- 
ation, solar, geothermal, and biomass energy promise. An interdisci- 
plinary approach is used. (PSB) 


50606 (EUR—6957-DE) Energy policy in the European 
Community: perspectives and achievements (Communication 
from the Commission to the Council), (Commission of the 
European Communities, Luxembourg). 1980. 26p. (In 
German). ECIS, 2100 M Street, N.W. Suite 707, Washing- 
ton, DC 20037. 

A brief account of the energy situation in the EEC and its 
prospects are given as well as of action to conserve energy and to 
use alternative sources. The strategy involves: the reduction in the 
ratio between the rate of growth in primary energy consumption 
and the increase in the gross domestic product through a rational 
utilization of energy; the reduction in the proportion of oil in the 
energy balance-sheet; an increase in the role of coal and nuclear 
energy in electricity generation; increased use of renewable energy 
sources; and a prices policy encouraging the achievement of the 
Community's energy objectives. 


50607 (INIS-mf—6872) Decree No. 81-730 of 30 July 
1981 concerning the responsibilities of the Minister of Indus- 
try. 1 Aug 1981. lp. (In French). NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE82780528. 

This Decree, which determines the competence of the Minis- 
ter of Industry, provides that he shall discharge the duties previous- 
ly given to the Minister of Industry by Decree No. 78-593 of 16 
May 1978, with the exception of the responsibilities transferred to 
the Minister for Research and Technology by Decree No. 81-723 
of 28 July 1981. He determines, proposes and implements, in liaison 
with the Ministers concerned, the Government's policy in industrial 
development, energy and source materials. 
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50608 (INIS-mf—6873) Decree No. 81-731 of 30 July 
1981 concerning the responsibilities of the Minister ‘delegate’ 
to the Minister of Industry, in charge of energy. 1 Aug 1981. 
lp. (in French). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE82780529. 

This Decree provides that the responsibilities in matters of 
energy and source materials given to the Minister of Industry by 
Decree No. 81-730 of 30 July 1981 shall be discharged by a Minis- 
ter ‘delegate’ to the Minister of Industry. 


50609 (INIS-mf—6874) Decree No. 81-789 of 18 August 
1981 concerning the Atomic Energy Commission. 18 Aug 
1981. Ip. (In French). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE82780530. 

This Decree annuls and replaces Sections 3 and 7 of Decree 
No. 70-878 of 29 September 1970 concerning the CEA. The amend- 
ments concern, in particular, the composition of the Committee re- 
sponsible for administering the CEA. 


50610 (INIS-mf—6875) Decree No. 70-878 of 29 Septem- 
ber 1970 concerning the Atomic Energy Commission, as 
amended by Decree No. 81-789 of 18 August 1981. (France). 
18 Aug 1981. 5p. (In French). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE82780531. 

This Decree determines the field of competence of the CEA, 
and the scope of its work. It also provides for the setting up of a 
Committee responsible for its administration, under the chairman- 
ship of an Administrator-general who is in charge of the general 
management of the CEA. He is advised on scientific and technical 
questions by a High-commissioner. This Decree contains all the 
amendments made to it in 1974, 1976, 1978, 1979 and 1981. (NEA). 


50611 (NP—2901501) Energy policies for resilience and 
national security. Final report. Lovins, A.B.; Lovins, L.H. 
(Friends of the Earth, Inc., San Francisco, CA (USA)). Oct 
1981. 322p. NTIS. Order Number DE82901501. 

The vulnerabilities of the US energy system to accidental or 


deliberate disruptions are analyzed generically and specifically and 
shown to be disturbingly large. Since they arise from reliance on 
highly centralized technologies, increasing such reliance is likely to 
increase national energy vulnerability. A more efficient, diverse, 
dispersed, renewable energy system is shown to be inherently more 
resilient, to make major failures impossible, and to be compatible 
with consistent adherence to free-market principles. 


50612 (NP—2902401) Energy plan for Greenland. Pt. 1. 
Main directions for energy planning in Greenland to the year 
2000. (Ministeriet for Groenland, Copenhagen (Denmark)). 
May 1981. 114p. (In Danish). NTIS (US Sales Only), PC 
A06/MF A0O1. Order Number DE82902401. 

The report analyses the possibilities of the future energy sup- 
plies in Greenland. The report is intended to be the background for 
discussions and decisions of the principles of the future planning of 
energy supplies. The global energy situation is described as well as 
the situation in Greenland. A survey is made of the present and 
future heat and electric power production systems. A calculation is 
given of the trend of energy consumption and prices; 98% of the 
Greenlandic energy demand is today covered by imported oil. 
Greenland has its own energy resources, specially hydro power and 
coal, and some self-sufficiency is possible in the future. It is estimat- 
ed that the energy consumption will increase from 740 GWh in 
1980 to 1080 GWh in the year 2000. The efficiency, fuel supply, 
environmental issues, and production prices are analysed for each 
production system of heat and electric power. The analysis shows 
that in some cases it will be of advantage to utilize the hydro 
power resources available near the towns. In other cases it will be 
more appropriate to use thermal power with coal as fuel for com- 
bined electric power and heat production. The objective of a plan- 
ning of the Greenlandic energy supplies must be to check the 
growth of energy consumption and to reduce the vulnerability of 
the energy supplies, specially of oil supplies. The most important 
new sources are hydro power and coal, but it will be necessary to 
use oil for many years. It is estimated that coal and hydro power 


will cover 75% of Greenland’s total energy demand in the year 
2000. 
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50613 (NP—2902402) Energy plan for Greenland. Pt. 2. 
Main directions for energy planning in Greenland to the year 
2000. The energy supply of the towns. (Ministeriet for 
Groenland, Copenhagen (Denmark)). May 1981. 119p. (In 
Danish). NTIS (US Sales Only), PC A06/MF A0Ol1. Order 
Number DE82902402. 

Based on part 1 of the report, part 2 gives a survey of 
supply of electric power and heat, and of the energy demand for 
each town in Greenland. Furthermore an evaluation is made of the 
towns’ potential energy resources, e.g. hydro power and surplus 
heat. For every town maps have been made, on which are marked 
existing power plants, supply areas for heating plants, curves of the 
trend of consumption of electric power and heat, located hydro 
power reservoirs. Each town description concludes in several sug- 
gestions for changing the energy supply, the main resources being 
hydro power, coal-fuelled combined power and heat plants, coal- 
fuelled heating plants, and utilization of surplus heat from existing 
diesel-electric power plants. For each suggestion a calculation is 
made of the total investments of obtainable oil conservation and ex- 
change savings in relation to a continuation of the existing oil- 
based energy supply system. A realistic estimation of Greenland’s 
energy demand shows that in the year 2000 50% is covered by 
hydro power, 30% by coal, and 20% by oil. 


50614 (NP—2906199) Arizona’s energy sources for elec- 
trical power generation. Research report No. 011. Mathis, R. 
(Arizona Energy Office, Phoenix (USA)). Jun 1981. 26p. 
Arizona Energy Office, 1700 West Washington, Capitol 
Tower, Phoenix, AZ 85007. 

This study investigates Arizona's current energy sources, al- 
ternatives, and the present status of technology in generating elec- 
trical power. While quantitative measures of resources are not 
available in all cases, the study does describe the requirements and 
conversion technologies for generating electrical power. Factors 
such as: (1) source availability; (2) investment required to develop 
alternative energy; (3) applicability to residential, commercial and 
industrial sectors; (4) net energy effect; (5) technology status; (6) 
environmental effect; (7) water supply requirements; (8) plant siting 
requirements; (9) economic/social impact and employment de- 
mands, were considered in seeking energy alternatives, from syn- 
fuels, biomass, solar, geothermal, chemicals, and wind. (PSB) 


50615 (NZERDC-P—10) Oil: Australian and New Zea- 
land responses to dwindling resources. (New Zealand Energy 
Research and Development Committee, Auckland). Feb 
1979. 121p. (CONF-7901100—Exc.). Dep. NTIS (US Sales 
Only), MF AO1. Order Number DE82904646. 

From 49. ANZAAS congress; Auckland, New Zealand (23 
Jan 1979). 

Portions of document are illegible. 

There are 10 papers included in this proceedings, 7 of which 
have been abstracted separately for inclusion in the Energy Data 
Base. Government, consumer and agricultural viewpoints for ap- 


propriate responses to the current energy situation are presented. 
(DMC) 


50616 (NZERDC-P—10, pp 11-18) Australian govern- 
ment viewpoint. Woods, A.J. (Dept. of National Develop- 
ment, Canberra, Australia). Feb 1979. Dep. NTIS (US Sales 
Only), MF AOl. 

From 49. ANZAAS congress; Auckland, New Zealand (23 
Jan 1979). 

The role of the government in planning the energy future is 
discussed in this paper. Policy dilemmas and Australian responses 
are described. (DMC) 


50617 (NZERDC-P—10, pp 49-63) Responding to the 
changing energy outlook. Charlton, R.M. Feb 1979. Dep. 
NTIS (US Sales Only), MF AOI. 

From 49. ANZAAS congress; Auckland, New Zealand (23 
Jan 1979). 

Global aspects of petroleum production and trade are briefly 
discussed. The relationship between exploration and price is estab- 
lished. The economics of offshore gas development, both produc- 
tion and delivery, are addressed. The development of LNG indus- 
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try would cost $400 million and would take 4 years to recover. The 
profitability of such a venture is discussed. The broad response of 
Australia to the energy crisis should include: sound energy pricing 
policies; correct balance between government control and free in- 
dustry; and research into alternative energy supplies. (DMC) 


50618 Energy and water development appropriations for 
1983. Hearings before a Subcommittee of the Committee on 
Appropriations, House of Representatives, Ninety-Seventh 
Congress, Second Session. Part 5. Department of Energy. 
Washington, DC; Government Printing Office (1982). 634p. 

Text is presented on energy and water development appro- 
priations for 1983. Witnesses appeared from Department of Energy, 
Power Marketing Administrations; Federal Energy Regulatory 
Commission, and for general science activities as well as for Urani- 
um Supply and Enrichment Activities. (PSB) 


50619 Energy information. Moses, L.E.; Glassey, C.R. 
(Stanford Univ, Calif, USA). Annual Review of Energy; 6.: 
445-482(1981). 

An account is given of the first three years of the Energy 
Information Administration in the U.S. Department of Energy, 
from October 1977 to late autumn 1980. 47 refs. 


50620 Some US legal concerns in obtaining, archiving, 
and using non-human tissue samples. Prager, J.C. (Environ- 
mental Protection Agency, Narragansett, RI); Flemer, 
D.A.; Browne, R.C. pp 516-520 of Monitoring environmen- 
tal materials and specimen banking. Luepke, N.P. (ed.). The 
Hague, Netherlands; Martinus Nijhoff Publishers (1979). 

From International workshop on monitoring environmental 
materials and specimen banking; West Berlin, F.R. Germany (23 
Oct 1978). 

Current US law at municipal, state, and federal governmen- 
tal levels relates directly and indirectly to obtaining non-human 
tissue samples, transporting them, maintaining them, utilizing them 
in studies, and releasing information obtained from such studies. 
The text discussed various permitting authorities involved in obtain- 
ing samples; chain of custody procedures required to maintain sci- 
entific and legal integrity, human safety constraints, and procedures 
required to protect samples, processors, archivists, and investiga- 
tors; proprietary information, privacy and the Freedom of Informa- 
tion Act. 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 49013, 49110, 49121, 49124, 49128, 49128, 
49130, 49138, 49139, 49161, 49162, 49165, 49166, 49168, 49168, 49169, 49170, 
49170, 49174, 49192, 49193, 49193, 49194, 49195, 49196, 49197, 49198, 49199, 
49200, 49205, 49206, 49206, 49242, 49243, 49482, 49500, 50105, 50113, 50114, 
50553, 50562, 50565, 50631, 50632, 50673 


50621 (DOE/IA—0010/18) International energy indica- 
tors, February-March 1982. Rossi, E. Jr. (ed.). (USDOE As- 
sistant Secretary for International Affairs, Washington, DC. 
Office of Market Analysis). 1982. 30p. NTIS, PC A03/MF 
AO1. Order Number DE82014879. 

Data are compiled and graphs are presented for: world 
crude oil production, 1974 to 1981; OPEC crude oil productive ca- 
pacity; world crude oil and refined product inventory levels, 1975 
to 1981; oil consumption in OECD countries, 1975 to 1981; USSR 
crude oil production and exports, 1975 to 1981; free world and US 
nuclear electricity generation, 1973-current capacity; US domestic 
oil supply, 1977 to 1981; US gross imports of crude oil and prod- 
ucts, 1973 to 1981; landed cost of Saudi crude current and 1974 
dollars; US coal trade, 1975 to 1981; US natural gas trade, 1975 to 
1981; summary of US merchandise trade, 1977 to 1981; and energy/ 
gross national product ratio. 


50622 (NP—2902246) Western Coal Planning Assistance 
Project. Phase I. Final report. (Missouri River Basin Com- 
mission, Omaha, NE (USA)). Feb 1979. 64p. NTIS, PC 
A04/MF AOl1. Order Number DE82902246. 

Phase I of the Western Coal Planning Assistance Project 
(WCPAP) was initiated by the Missouri River Basin Commission 
(MRBC) and the United States Geological Survey’s Resource and 
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Land Investigation (RALI) Program in September 1977. The pro- 
ject encompasses the major coal areas of Montana, North Dakota, 
and Wyoming. Three objectives of phase I were: (1) to meet with 
state and local planners and decisionmakers to determine their tech- 
nical and informational needs for assessing coal development alter- 
natives; (2) to develop the analytical tools and methods needed to 
respond to legislative, societal, economic, and physical constraints; 
and (3) to conduct planning assistance workshops involving state, 
regional, and local planners and decisionmakers. The purpose of 
this final report is to describe how these objectives were addressed 
and to present conclusions and recommendations resulting from this 
effort. To provide a basis for state and local governments to influ- 
ence and deal with coal and energy development and its impacts, 
while also addressing the three objectives listed above, the 
WCPAP conducted two major project tasks: (1) the development 
of a Planning Reference System for state and local planners and 
decisionmakers; and (2) an assessment of current planning problems 
and needs in the three states - to include holding one workshop in 
each of the three states in the project area. 


50623 (NP—2902247) Western Coal Planning Assistance 
Project. Forecasts for Western coal/energy development. 
(Abt Associates, Inc., Englewood, CO (USA)). Jan 1979. 
153p. NTIS, PC A0O8/MF AOl. Order Number 
DE82902247. 

The Western Coal Planning Assistance Project (WCPAP) 
was designed to help state and local planners and decision-makers 
develop the technical methods and information needed to cope 
with the problems associated with coal/energy development. Since 
the United States has begun to move toward conversion of industri- 
al energy resources from oil and natural gas to coal in order to 
become less dependent on foreign energy sources and with a con- 
current commitment to reduce air pollution, development of strip- 
pable, low sulfur coal reserves is accelerating. The impacts of this 
movement are already being felt in the Northern Great Plains and 
adjacent portions of the Rocky Mountain and Midwestern States, 
where the Nations largest proven reserves of coal are found. The 
project encompasses the major coal areas of Montana, North 
Dakota, and Wyoming. Funding is being provided by the US Geo- 
logical Survey's Resource and Land Investigation (RALI) Program 
through the Missouri River Basin Commission, which is responsible 
for conduct of the project. The project consists of two major tasks: 
(1) the development of a Planning Reference System for planners 
and decision-makers, and (2) a detailed assessment of planning prob- 
lems and needs in the three states. The latter appears in WCPAP’s 
final report (February, 1979). The Coal/Energy Forecasts provides 
area planners with a detailed comparison and explanation of exist- 
ing coal/energy forecasts. The comparison of the forecasts stresses 
their usefulness for planners. 


50624 (NP—2902298) Western Coal Planning Assistance 
Project. Fact book for Western coal/energy development. 
(Mountain West Research, Inc., Billings, MT (USA)). Jan 
1979. 547p. NTIS, PC A23/MF A0Ol. Order Number 
DE82902298. 

The Western Coal Planning Assistance Project (WCPAP) 
was designed to help state and local planners and decision-makers 
develop the technical methods and information needed to cope 
with the problems associated with coal/energy development. Since 
the United States has begun to move toward conversion of industri- 
al energy resources from oil and natural gas to coal in order to 
become less dependent on foreign energy sources and with a con- 
current commitment to reduce air pollution, development of strip- 
pable, low sulphur coal reserves is accelerating. The impacts of this 
movement are already being felt in the Northern Great Plains and 
adjacent portions of the Rocky Mountain and Midwestern States, 
where the Nations largest proven reserves of coal are found. The 
project encompasses the major coal areas of Montana, North 
Dakota, and Wyoming. Funding is being provided by the US Geo- 
logical Survey’s Resource and Land Investigation (RALI) Program 
through the Missouri River Basin Commission, which is responsible 
for conduct of the project. The project consists of two major tasks: 
(1) the development of a Planning Reference System for planners 
and decision-makers, and (2) a detailed assessment of planning prob- 
lems and needs in the three states. The latter appears in WCPAP’s 
final report (February, 1979). The Fact Book informs the reader 
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about a wide range of coal-related facts. Among the topics covered 
in the document are: existing coal fields and mines; coal-related 
facilities; transportation; legislation; and primary and secondary im- 
pacts. 


50625 (NP—2902299) Western Coal Planning Assistance 
Project. Mitigating the impacts of coal/energy development 
in the western states. Final report. (Missouri River Basin 
Commission, Omaha, NE (USA)). Mar 1981. 57p. NTIS, 
PC A04/MF AO1. Order Number DE82902299. 

The Western Coal Planning Assistance Project, a three-year 
research and training project, was undertaken to help local and 
state planners in the Western States understand and manage the im- 
pacts of coal development. Initiated in the fall of 1977, the project 
was funded by the Resource and Land Investigations (RALI) Pro- 
gram, US Geological Survey, Department of the Interior, and con- 
ducted by the Missouri River Basin Commission (MRBC). The pur- 
pose of the project was to gather existing information on coal de- 
velopment, organize it in a usable format for state and local plan- 
ners, and disseminate the results through training workshops. Di- 
rected by MRBC staff in Billings, phase I of the project identified 
the problems and information needs of planners in the region and 
produced the four-volume Western Coal Planning Reference 
System. Phase II of the project tackled the problem of getting the 
Planning Reference System into the hands of potential users. Its 
focus was a series of training workshops on Mitigating the Impacts 
of Coal/Energy Development in the Western States. Though aimed 
primarily at the coal-rich states of Montana, Wyoming, and North 
Dakota, the reference system and the training sessions reached po- 
tential users in all of the Missouri River Basin States and in some 
coal regions in other parts of the country. This final report contains 
four sections. Chapter one highlights major conclusions and recom- 
mendations from the project. Chapter two emphasizes the develop- 
ment of the Planning Reference System. Chapter three focuses on 
the training activities that were used to put the Planning Reference 
System into circulation. Chapter four covers the evaluation of the 
project by users of the reference system and by workshop partici- 
pants. 


50626 (NP—2902301) Western Coal Planning Assistance 
Project. Workshop report. (Missouri River Basin Commis- 
sion, Omaha, NE (USA)). Jul 1979. 89p. NTIS, PC A05/ 
MF AOl1. Order Number DE82902301. 

The Western Coal Planning Assistance Project (WCPAP) 
was designed to help state and local planners and decisionmakers 
develop the technical methods and information needed to cope 
with the problems associated with coal/energy development. The 
project encompasses the major coal areas of Montana, North 
Dakota, and Wyoming. Funding is being provided by the US Geo- 
logical Survey's Resource and Land Investigations (RALI) Pro- 
gram through the Missouri River Basin Commission, which is re- 
sponsible for conduct of the project. The project consists of two 
major tasks: (1) the development of a Planning Reference System 
for planners and decisionmakers, and (2) a detailed assessment of 
planning problems and needs in the three states. As part of the as- 
sessment of problems and needs, three workshops were held in the 
project area during November 1978. This Workshop Report pro- 
vides a summarized acount of the presentations given at each work- 
shop. The quotations contained in the report have been taken from 
recorded proceedings of the workshops. 


50627 (NZERDC-P—10, pp 81-93) Economic impact of 
oil prices on agriculture in Australasia. Chudleigh, P.D.; 
Brown, W.A.N. (Lincoln Coll., Canterbury, New Zealand). 
Feb 1979. Dep. NTIS (US Sales Only), MF AO1. 

From 49. ANZAAS congress; Auckland, New Zealand (23 
Jan 1979). 

Some indication of the effects of less abundant oil supplies 
on the argiculture of Australia and New Zealand is discussed. 
There are a number of different approaches that could be taken to 
this subject. The way chosen is, firstly, to give some idea of the 
importance of oil to agriculture. Secondly, describe some of the po- 
tential effects that a price ris for oil could have on the agricultural 
sector and the likely repsonse by farmers. This paper concentrates 
on the oil price effect and not effects of physical supply restrictions 
on the agricultural sector. How farm costs and farm product prices 


ERA VOL. 7, NO. 19 / 6322 


would be affected by an oil price rise is discussed. Thirdly, the 
overall implications of the oil price rise for agriculture in Austral- 
asia, with particular emphasis on the implications for New Zealand 
are summarized. 


50628 (PB—82-133455) Technology and Soviet energy 
availability. (Office of Technology Assessment (U.S. Con- 
gress), Washington, DC). Nov 1981. 415p. NTIS, PC A18/ 
MF AOI. 

This study addresses in detail the significance of American 
petroleum equipment and technology to the U.S.S.R. and the re- 
sulting options for U.S. policy. It examines the problems and op- 
portunities that confront the U.S.S.R. in its five primary energy in- 
dustries - oil, gas, coal, nuclear, and electric power. It discusses 
plausible prospects for these industries in the next ten years; identi- 
fies the equipment and technology most important to the U.S.S.R. 
in these areas; evaluates the extent to which the United States is the 
sole or preferred supplier of such items; and analyzes the implica- 
tions for both the entire Soviet bloc and the Western alliance of 
either providing or withholding Western equipment and technol- 
ogy. 


50629 (SAND—82-1231C) Testimony on coal research 
needs to the House Subcommittee on Energy Development 
and Applications. Traeger, R.K. (Sandia National Labs., Al- 
buquerque, NM (USA)). 1982. Contract AC04-76DP00789. 
10p. NTIS, PC A02/MF AO1. Order Number DE82015260. 

Discussions of this paper and interactions with the coal re- 
search community lead to the following conclusions on the future 
and needs for coal research: The coal resource in the USA is im- 
mense and a plan for optimum use of the peat to anthracite supplies 
should be developed and evolved. Coal research efforts in industry 
are rapidly decreasing and work at universities, technology centers 
and national laboratories is directly dependent on federal funding. 
Industrial emphases will shift to combustion and coal cleaning with 
limited development of gasification concepts. A cadre of scientists 
and engineers knowledgeable in coal processes needs to be main- 
tained for evaluating environmental effects of coal use and for a 
design base in times of national emergencies. A major effort in un- 
derstanding coal structure, chemistry and physics as related to be- 
havior in processing is essential to developing environmentally ac- 
ceptable processes and to identify revolutionary concepts for utili- 
zation of the national resource. Federal support of coal research is 
required to assure national needs of security, environmental protec- 
tion and resource utilization are met. As the US energy base shifts 
from petroleum to coal, one can envision the development of a new 
coal refining industry. Evolution of such an industry can only 
occur if the data base on coal, coal properties and coal behavior is 
adequate to trigger the innovative thinking that has developed 
many US industries. 


2950 Hydrogen And Synthetic Fuels 


REFER ALSO TO CITATION(S) 49461, 49479, 49483 


50630 (DOE/FE—0023) Alternative fuels production pro- 
gram. Semi-annual report to the Congress of the United 
States, Report No. 5. (Department of Energy, Washington, 
DC (USA). Assistant Secretary for Fossil Energy). Jun 
1982. 28p. NTIS, PC A03/MF AOl. Order Number 
DE82019401. 

This report describes: (1) the provisions of Public Law 96- 
126 and subsequent legislation enacted by Congress applicable to 
this program; (2) program accomplishments, reports on the status of 
the feasibility studies, cooperative agreements, and the Great Plains 
Gasification Project loan guarantee. Program accomplishments are 
summarized by types of alternative fuel. 


50631 (DOE/RG/10303—T1-App.B) Procedure for 
matching synfuel users with potential suppliers. Appendix B. 
Proposed and ongoing synthetic fuel production projects. (Re- 
source Consulting Group, Inc., Washington, DC (USA)). 7 
Aug 1981. Contract AC01-80RG10303. 336p. NTIS, PC 
A15/MF A0O1. Order Number DE82006953. 
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To assist the Department of Energy, Office of Fuels Conver- 
sion (OFC), in implementing the synthetic fuel exemption under the 
Powerplant and Industrial Fuel Use Act (FUA) of 1978, Resource 
Consulting Group, Inc. (RCG), has developed a procedure for 
matching prospective users and producers of synthetic fuel. The 
matching procedure, which involves a hierarchical screening proc- 
ess, is designed to assist OFC in: locating a supplier for a firm that 
wishes to obtain a synthetic fuel exemption; determining whether 
the fuel supplier proposed by a petitioner is technically and eco- 
nomically capable of meeting the petitioner's needs; and assisting 
the Synthetic Fuels Corporation or a synthetic fuel supplier in eval- 
uating potential markets for synthetic fuel production. A data base 
is provided in this appendix on proposed and ongoing synthetic fuel 
production projects to be used in applying the screening procedure. 
The data base encompasses a total of 212 projects in the seven pro- 
duction technologies. 


2960 Electric Power 


REFER ALSO TO CITATION(S) 49515, 49521, 50105, 50113, 50114, 50131, 
50145, 50515, 50518, 50529, 50530, 50566, 50605, 50614, 50662, 50693 


50632 (CONF-800184—, pp 32-55) Electric-power and 
natural gas in Wisconsin. Parsons, E.M. Jr. 1980. NTIS, PC 
A07/MF AO1 . 

From State strategies for energy security conference; Little 
Rock, AR, USA (31 Jan 1980). 

Tariff reform, billing and service procedures, and utility pro- 
grams for the gas and electric utilities in Wisconsin are discussed. 


50633 (CONF-801203—, pp 10.9-10.11) Electric system 
impacts of dispersed energy technologies. Miles, W.T.; Ma, 
F.S. (Systems Control, Inc., Palo Alto, CA). 1980. NTIS, 
PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Recent attention has been focused on the contribution to 
energy sypplies by small-scale or decentralized energy technologies 
(DETs). These technologies are generally characterized by the use 
of renewable resources; by siting closer to the end user and away 
from large, central energy complexes; by higher efficiencies and 
more benign environmental affects. Examples of decentralized 
energy technologies may partially or fully substitute for electric 
and nonelectric sources, may be interconnected of independent of 
of a central delivery network, and may be ownded and operated by 
individuals or communities. DETs are of interest principally be- 
cause they offer the potential benefit of reduced dependence on 
fossil fuels, reduced capital requirements compared to large central 
facilities,and minimum environmental effects. The key concern is 
the compatibility of DETs with larger energy delivery systems, 
particularly where DETs would be interconnected with electric 
utility systems. This paper focuses primarily on the specical require- 
ments and impacts of integrating decentralized energyj technologies 
(DETs) into electric power delivery systems, including their effects 
on generation, tranmission and distribution system planning and op- 
eration and the determination of rates for energy’s exchanges be- 
tween utilities and customers. 


50634 (CONF-801203—, pp 13.17-13.18) Value of dis- 
persed intermittent electricity generation. Bullard, C.W. 
(Univ. of Illinois, Urbana). 1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The economies that may be obtained through interconnec- 
tion of large numbers of dispersed electricity generating systems are 
explored. Dispersed electricity generation can be subdivided into 
two types: those which can provide firm power whenever needed, 
and those which provide power to the grid as a byproduct of some 
process that is beyond the electric utility’s control. This analysis is 
concerned with the latter category, whichj includes most gener- 
ators driven by intermittent (but partly predictable) renewable re- 
sources such as solar, wind, and small-scale hydro, as well as co- 
generation systems that operate to meet (partially predictable) de- 
mands for low-to-medium temperature heat (or high temperature 
heat for bottoming cycles) in a variety of industrial, commercial 
and residential applications. 
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50635 (CONF-801203—, pp 2.69-2.83) Comprehensive 
overview paper on electric energy systems for renewable 
energy technologies. Klein, K.W. (Dept. of Energy, Wash- 
ington, DC); Smith, J.A. 1980. NTIS, PC A99/MF A0O1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The future role of dispersed storage and generation (DSG) 
in the operation of US power systems is discussed with information 
on dispersed generation using wind, geothermal, solar and ocean 
thermal energy sources, energy conversion technologies such as 
photovoltaic cells and fuel cells, the impact of DSG on power 
transmission and distribution equipment, and the implications of 
DSG for electric utility load management. (LCL) 


50636 (CONF-801203—, pp 2.110-2.112) National hydro- 
power study. McDonald, R.J. (Inst. for Water Resources, Ft. 
Belvoir, VA). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The National Hydropower Study (NHS) was designed to de- 
velop an inventory of existing and potential hydroelectric power 
sites, to estimate the magnitude and regional distribution of demand 
for hydropower, to prepare a plan for future development based on 
the supply and demand for hydropower and an assessment of 
social, economic, environmental and institutional factors, and to 
suggest appropriate federal policies, strategies and procedures to 
encourage the development of hydropower resources if warranted. 
Progress in each of these activities is discussed. 


50637 (DOE/CS/54250—1) Impact of electric-vehicle de- 
ployment on load-management strategies: technical issues. 
Heydt, G.T. (Purdue Electric Power Center, Lafayette, IN 
(USA)). Aug 1981. Contract AS02-77CS54250. 88p. 
(PCTR—108-81; TR-EE—81-26). NTIS, PC A05/MF AOI. 
Order Number DE82014671. 

Portions of document are illegible. 

The intention of this work is to examine the relationship be- 
tween electric vehicle (EV) deployment, particularly at demonstra- 
tion sites, with load management strategies. The technical issues 
have been isolated for presentation. The concentration here is on 
load factor, peak generation, economic operation, fuel cost, percent 
penetration of electric vehicles, and related questions. The conclu- 
sions of the study were that: older distribution circuits may have to 
be upgraded for increased capacity and for the inclusion of EV- 
load management devices; increased peak power demand may pro- 
vide an important economic motivation for load management; and, 
discounting the effects of on-peak EV charging, EV deployment 
may improve the load factor significantly in large penetrations and 
does not significantly impact the total energy cost economics of 
load management. (LCL) 


50638 (DOE/CS/54250—4) Impact of electric-vehicle de- 
ployment on load-management strategies: institutional issues. 
Heydt, G.T. (Purdue Electric Power Center, Lafayette, IN 
(USA)). Dec 1981. Contract AS02-77CS54250. 43p. 
(PCTR—111-81; TR-EE—81-48). NTIS, PC A03/MF AO1. 
Order Number DE82014673. 

Portions of document are illegible. 

The intention of the work was to examine the relationship 
between electric vehicle deployment particularly at demonstration 
sites, and load management strategies. The several complex, interre- 
lated issues studied are summarized in two reports of which this is 
the second. In this first report, the technical issues have been isolat- 
ed for presentation. The concentration in that report is on load 
factor, peak generation, economic operation, fuel cost, percent pen- 
etration of electric vehicles, and related questions. The second 
report focuses on a perhaps more difficult area: the institutional and 
economic issues. While these issues can not be divorced from tech- 
nical factors, for purposes of organization of the reports on this 
work, the dichotomy has been made. 
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50639 (DOE/EIA/11975—T3-Vol.1) Future costs of cap- 
ital in the electric utility sector. Volume I. Background 
issues. (Fiorello, Shaw and Associates, McLean, VA 
(USA)). 31 May 1982. Contract ACO01-80EI11975. 162p. 
NTIS, PC A08/MF AO1. Order Number DE82016803. 

Decisions on future capital investments in the electric utility 
industry are highly dependent on the cost of capital to the industry. 
Interest payments on plant and facilities may constitute approxi- 
mately half of the total costs of investment for the industry. Conse- 
quently an understanding of how these costs are perceived and esti- 
mated is of considerable importance not only to the industry itself, 
the financial community which serves the industry, and investors, 
but also to the Department of Energy's Energy Information Ad- 
ministration which is engaged in forecasting and analyzing the 
future behavior of the electric utility industry. This first of two vol- 
umes which examine the issue of the future cost of capital to the 
electric utility sector addresses a variety of the factors that affect 
the estimation of cost of capital. The formal relationships between 
electric utilities and their regulators and the impacts of regulations 
on the financial conditions, operations and planning of utilities are 
discussed. The pressures and impacts of inflation, escalating costs 
and environmental concerns are described. From this background 
material the cost of capital for electric utilities is determined. 
(LCL) 


50640 (DOE/EIA/11975—T3-Vol.2) Future costs of cap- 
ital in the electric utility sector. Volume II. The model. (Fior- 
ello, Shaw and Associates, McLean, VA (USA)). 31 May 
1982. Contract AC01-80EI11975. 38p. NTIS, PC A03/MF 
A01. Order Number DE82016804. 

This is Volume II of a two volume report in which the feasi- 
bility of forecasting the future costs of capital to the electric utility 
sector is analyzed. It can be argued that historically the rate of 
return that a utility seeks is related to its cost of capital and to 
other influences such as competitive pressures, environmental con- 
cerns and concern for social well-being or social welfare. This 
volume of the report describes an examination of these historical re- 
lationships. Four hypotheses are proposed, namely, that rates of 
return sought are: dependent on prevailing interest rates and hence 
are dependent on the application of traditional financial theory; in- 
fluenced by the intervention of environmentalists; influenced by 
considerations of social concern or social well-being, (i.e. in areas 
where electricity prices are already relatively high, lower rates of 
return are sought); and subject to competitive pressure by alterna- 
tive energy forms. The surprising result is that no strong empirical 
relationships could be identified which would support any of these 
four hypotheses. These results lead to two possible conclusions 
namely (1), that the empirical relationships sought cannot be identi- 
fied using the techniques described or (2) that no strong relation- 
ships do in reality exist and that a satisfactory explanatory model 
for allowed rates of returns still needs to be found. 


50641 (DOE/RG/10367—T11) Quarterly project status 
report, April-June 1982. (Systems and Applied Sciences 
Corp., Riverdale, MD (USA)). 1982. Contract ACO1- 
80RG10367. 18p. NTIS, PC A02/MF AO1. Order Number 
DE82018419. 


Economic Regulatory Administration (ERA) has a require- 
ment to report to Congress on determinations made by State regu- 
latory authorities and nonregulated utilities regarding their purposes 
of Title I and III of the Public Utility Regulatory Policies Act 
(PURPA), of 1978. The purposes stated in PURPA are to promote 
conservation of energy supplied by utilities, efficiency in use of util- 
ities, and equitable rates for utility consumers. ERA is also required 
to assist state regulatory authorities and nonregulated utilities in 
carrying out their PURPA responsibilities by implementing infor- 
mation dissemination activities. This report summarizes contractual 
support to ERA in implementing its information data base to its cli- 
entele. Progress is reported on: information acquisition/dissemina- 
tion; information analysis and retrieval; information storage, and in- 
formation maintenance. (MCW) 
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50642 (EPRI-EA—2232) Design of a multiregional eco- 
nomic model for forecasting electricity consumption and peak 
load. Final report. Adams, F.G.; McCarthy, M.D.; Hill, J. 
(Wharton (E.F.A.), Inc., Philadelphia, PA (USA)). Jan 
1982. 202p. NTIS, PC Al0/MF A0Ol. Order Number 
DE82902071. 

Portions of document are illegible. 

The design of a general multiregional econometric model of 
the USA and the design of a regional electricity consumption and 
demand submodel are presented. The multiregional econometric 
model is intended to provide forecasts of regional population, eco- 
nomic activity by industrial sector, regional wages, and incomes. 
The electricity submodel is designed to take forecasts of such gen- 
eral economic indicators (together with forecasts of relative elec- 
tricity and othe energy costs) and to produce forecasts of electricity 
(kWh) consumption by customer category and forecasts of peak 
load. While the ultimate purpose of the present effort is regional 
electricity forecasting, it is clear that the multiregional econometric 
model which supports the electricity submodel has a great many 
other uses. The multiregional econometric model design presented 
in the document represents a natural extension to the regional level 
of the Wharton Long-Term Annual and Industry Forecasting 
Model of the USA. The parts of that model that lend themselves to 
regional disaggregation (employment and wages, for example) are 
disaggregated. Aggregate US forecasts for such variables are deter- 
mined by adding up from the bottom. This bottom-up design marks 
a major departure from earlier regional efforts. In addition to pro- 
viding a description of the theoretical design of the model, this doc- 
ument provides an extensive review and evaluation of the economic 
and electricity-energy database needed for its construction. 


50643 (NUREG/CR—2692) Integrated system for fore- 
casting electric energy and load for states and utility service 
areas, Chern, W.S.; Gallagher, C.A.; Tepel, R.C.; Trimble, 
J.L. (Oak Ridge National Lab., TN (USA)). May 1982. 
Contract W-7405-ENG-26. 95p. (ORNL/TM—7947). NTIS, 
PC A05/MF AO1. Order Number DE82013835. 

The integrated system for forecasting electric energy and 
load is documented. In the system, the service area models of elec- 
trical energy (kWh) and the load distribution (minimum and maxi- 
mum loads and load duration curve) are linked to the state-level 
model of electrical energy (kWh). Thus, the service area forecasts 
are conditional upon the state-level forecasts. Such a linkage re- 
duces considerably the data requirements for modeling service area 
electricity demand. Four utilities are selected to provide examples 
of the integrated forecasting system. The statistical results suggest 
that the use of selected, important demand determinants, such as 
price and income, to explain the differences in electricity demand 
growth between the service area and the remainder of the corre- 
sponding state is appropriate. The forecasting results show that the 
forecasted growth rates of electricity demand, in some cases, differ 
substantially between the service area and the corresponding state. 


2980 Consumption And Utilization 


REFER ALSO TO CITATION(S) 50587, 50597, 50713, 50718, 50724, 50725, 
50754, 50760, 50766, 50775, 50789 


50644 Statistics of the power and fuel industry 1980/81. 
Essen, Germany, F.R.; Vereinigung Industrielle Kraftwirts- 
chaft (VIK) ({nd]). 196p. (In German). (NP—2904754). Ver- 
einigung Industrielle Kraftwirtschaft, Essen, Germany, F.R. 

This publication in tabular form presents all important data 
in the field of the Federal Republic of Germany's energy economy. 
It is subdivided according to the main energy carriers coal, petro- 
leum, gas and electricity, according to producers and consumers, 
and according to a multitude of economic parameters, and it allows 
comparisons with data from previous years. One chapter is dedi- 
cated to energy in the world economy. 


50645 (AD-A—106650/5) Analysis of trends in residen- 
tial energy consumption. (General Accounting Office, Wash- 
ington, DC (USA). Energy and Minerals Div.). 9 Jul 1981. 
74p. (EMD—81-74). NTIS, PC A04/MF AOl1. 





6325 / ERA VOL. 7, NO. 19 


The purpose of this study is to analyze the underlying trends 
in U.S. residential energy use in terms of the physical factors which 
determine that use. The study estimates future consumption mainly 
on the basis of maintaining current levels of service, with some ad- 
ditional services included, to the extent that recent trends suggest 
they are likely to be demanded. It intentionally does not include the 
effects of consumers choosing, or being forced, to accept lower 
levels of energy services, whether spoken of as ‘life-style changes’ 
or ‘freezing in the dark.’ To the extent that there are reductions in 
the levels of energy services used by consumers, actual residential 
energy consumption could be lower than estimated here. This pos- 
sibility is discussed further in the final chapter. By understanding 
the trends in the physical factors, we were able to combine them to 
suggest what currently appears to be the most likely course of 
future U.S. residential energy use. 


50646 (DOE/SF/02034—T53) Industrial process heat 
usage in the United States. (Gas-Cooled Reactor Associates, 
La Jolla, CA (USA)). Mar 1981. Contract ACO03- 
78SF02034. 26p. NTIS, PC A03/MF A0O1. Order Number 
DE82008283. 

The purpose of this report is to identify and evaluate sources 
of information on industrial energy consumption, which can serve 
as a reference for assessing the market potential of HTGR pro- 
grams and thereby provide a consistent information base for all ap- 
plications programs. The report provides information on interpreta- 
tion of energy use data, definition of the industrial sector, energy 
use by the industrial sector and other sectors, and use within the 
industrial sector by industry type and service demand. The report 
also reviews several data sources and presents historical data and 
projections on industrial energy consumption. These data and pro- 
jections are taken from the sources which appear to be most repre- 
sentative of the actual market and most useful with respect to ma- 
nipulation of data to provide information needed for HTGR pro- 
grams. 


50647 (NP—2902470) Historical energy statistics. 4th 
Edition. Steele, L. (Montana Dept. of Natural Resources 
and Conservation, Helena (USA). Energy Div.). Oct 1980. 
94p. NTIS, PC A0S5S/MF AO1. 

Historical data of energy sales, consumption, and production 
are compiled for Montana. Major changes made in this edition of 
the report are indicated. Specific data on production and consump- 
tion by fuel type are presented. Exports and imports of fossil fuels 
for 1978 are graphically shown. Comprehesive data are included on 
electricity and electric power plants, coal, natural gas, crude oil 
and petroleum products, and uranium. (MCW) 
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REFER ALSO TO CITATION(S) 49482, 49491, 49531, 49532, 49536, 49539, 
49540, 49541, 49542, 49550, 49580, 49592, 49606, 49607, 49613, 49717, 49823, 
49832, 49834, 49840, 49845, 49857, 49862, 49877, 49912, 49928, 49929, 49963, 
49995, 49999, 50003, 50026, 50027, 50035, 50036, 50071, 50093, 50562, 50569, 
50585, 50586, 50614, 50631, 50700, 50726, 50792, 50797, 51521, 51582 


50648 (CONF-791279—) Alternative energy sources for 
Florida. Smith, W.H. (ed.). (Florida Univ., Gainesville 
(USA). Inst. of Food and Agricultural Sciences). Dec 1979. 
160p. NTIS, PC A0O8/MF AOl. Order Number 
DE82902042. 

From Conference on alternative energy sources for Florida; 
Gainesville, FL, USA (5 Dec 1979). 

Portions Of Document Are IIlegible. 

Sixteen papers are included. A separate abstract was pre- 
pared for each one. (MHR) 


50649 (CONF-801203—, pp 13.3-13.4) Renewable energy 
planning for Southern USA, Puerto Rico and Virgin Islands. 
Bonnet, J.A. Jr. (Center for Energy and Environment Re- 
search, San Juan, Puerto Rico); Graves, B. 1980. NTIS, PC 
A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Energy strategies for the Southern USA, Puerto Rico, and 
Virgin Islands are discussed. Emphasis is placed on oil use since it 


29 ENERGY PLANNING AND POLICY 
2990 Unconventional Sources And Power Generation 


is the primary energy source for generating electricity in this 
region. Consumption data were compared with Florida and Louisi- 
ana. Development of renewable energy and the resulting impacts 
are mentioned. (MCW) 


50650 (CONF-801203—, pp 13.7-13.8) Hawaii integrated 
energy assessment. Weingart, J.M. (Lawrence Berkeley 
Lab., CA); Muller, J. 1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The Hawaii Integrated Energy Assessment is a research pro- 
gram established to help assess the feasibility and impacts of possi- 
ble alternative energy paths for Hawaii over the coming quarter 
century. The objectives of the HIEA include energy demand fore- 
casting, technical, economics andj environmental characterization 
of the relevent energy supply technologies, establishment of data 
bases on energy supply and end-use patterns and identification of 
important regulatory, institutional and social issues related to use of 
new energy technologies in the State. Other objectives include de- 
velopment of projections for the possible rate and scale of use of 
new energy technologies in Hawaii, development of energy 
demand/supply mixes which best match economic, technical and 
social goals, and evaluation of the economic, labor, and materials 
requirements for alternative energyfutures. Achievements of the 
program are briefly discussed. (MCW) 


50651 (CONF-801203—, pp 13.9-13.10) Appropriate bu- 
reaucracy for renewable energy development: the role of sub- 
state regions, counties, and units of local government. Miller, 
C.G. 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Bureaucratic needs or actions available to various levels of 
government for planning and development for renewable resources 
are sunmarized. (MCW) 


50652 (CONF-801203—, pp 13.13-13.14) Key factors af- 
fecting regional planning for renewable energy technologies. 
Johanson, E.E. (JBF Scientific Corp., Wilmington, MA). 
1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Regional planning for renewable energy technologies were 
investigated by the Department of Energy over the past three years 
and this presentation is based on the key findings from those stud- 
ies. Key factors that affect regional planning were identified, and 
are discussed. They are resource, siting, utility considerations, and 
legal/social/institutional issues. (MCW) 


50653 (CONF-801203—, pp 13.15-13.16) New England 
sustainable energy project. Page, A.C. (MITRE Corp., Bed- 
ford, N-A). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The objective of the New England sustainable energy pro- 
ject is to consider a New Wngland transition to an energy system 
based mainly on renewable energy resources. Progress is reported 
on the plan of action. (MCW) 


50654 (CONF-801203—, pp 13.21-13.22) Social con- 
straints on the availability of renewable resources for energy. 
Meadows, D.L. (Dartmouth Coll., Hanover, NH). 1980. 
NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

A study to determine those wood and hydropower resources 
that are physically available and those that are socially or institu- 
tionally available for energy production was made. The study of 
wood resources focused on nine countries in northern Vermont and 
the small-scale hydropower study considered 11,000 sites in six 
New England sites. 
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50655 (CONF-801203—, pp 13.27-13.28) Local strategy 
for renewable energy. Cline, A. (Comprehensive Community 
Energy Management Program, Richmond, IN). 1980. NTIS, 
PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The comprehensive Community Energy Management Pro- 
gram in Richmond Indiana is described. An expanded program to 
include an estimate of energy supply from renewable resources and 
to increase public awareness of these resources is noted. (MCW) 


50656 (CONF-801203—, pp 13.29) Renewable energy 
planning exercise. Meadows, D.L.; Hewett, C. (Dartmouth 
Coll., Hanover, NH). 1980. NTIS, PC A99/MF A0Ol1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

To ensure that renewable resources are managed in a 
manner to produce a diverse array of social benefits at levels that 
can be sustained over the long term, better planning and decission 
procedures are stressed. A community energy planning game devel- 
oped at the University of Michigan is mentioned. (MCW) 


50657 (CONF-801203—, pp 2.21-2.23) Six fallacies that 
impede planning for regional renewable energy systems. 
Meadows, D.L. (Darthmouth Coll., Hanover, NH). 1980. 
NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 


50658 (CONF-801203—, pp 6.41-6.42) Fuels and chemi- 
cal research and experiments. Benham, C.B. (Solar Energy 
Research Inst., Golden, CO). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 


50659 (CONF-801203—) National conference on renew- 
able energy technologies. (Hawaii Univ., Manoa (USA). 
Hawaii Natural Energy Inst.). 1980. 636p. NTIS, PC A99/ 
MF AOl1. Order Number DE81015033. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Two hundred and twenty-six papers are included. Seven 
were abstracted previously for EDB. Separate abstracts were pre- 
pared for two hundred and nineteen. (MHR) 


50660 (CONF-801203—, pp 1.6-1.8) Meeting the year 
2000 challenge: a Western SUN interpretation. Aitken, D.W. 
(Western SUN, Portland, OR). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Western SUN’s program designed to help meet the need for 
energy supplies by the year 2000 is briefly discussed. Planned FY 
81 expenditures feature market-ready technologies stressing residen- 
tial water heating and climate-responsive design for buildings. Use 
of renewable energy sources will be stressed. (MCW) 


50661 (CONF-801203—, pp 1.12-1.19) Attainment of re- 
newable energy self-sufficiency. Matsunaga, S. 1980. NTIS, 
PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The importance of the development of natural energy in an 
early-time frame is discussed. Various energy measures passed by 
Congress on renewable energy are analyzed and some speculations 
on attaining renewable energy self-sufficiency are offered. (MCW) 


50662 (CONF-801203—, pp 1.20-1.22) Renewable re- 
source programs. Black, R.A. (Dept. of Energy, Washing- 
ton, DC). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Geothermal-hydrothermal resources and small-scale hydro- 
electric technologies ready for widespread commercialization, are 
addressed. The Electric Energy System (EES) program is also ad- 
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dressed. The role of the EES research program is to help ensure 
that economic, reliable options, including equipment and systems 
design are available to merge future renewable resource energy 
generation and storage into the existing national electric network. 


(MCW) 


50663 (CONF-801203—, pp 1.25-1.28) Solar prospect. 
Hayes, D. (Solar Energy Research Inst., Golden, CO). 
1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Federal programs and policies favoring solar development 
and the environmental impacts associated with solar technologies 


are briefly discussed. The use of solar energy in Hawaii is noted. 
(MCW) 


50664 (CONF-801203—, pp 1.29-1.30) Future global role 
for renewable energy technologies. Weingart, J.M. (Law- 
rence Berkeley Lab., CA). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Global emerging alternatives of conservation and renewable 
energy sources are considered. The consideration will introduce a 
new set of institutional, regulatory, and social problems and oppor- 
tunities. The many-faceted uses of solar technology are noted. Ac- 
ceptance of the introduction of the various renewable technologies 
is questioned. (MCW) 


50665 (CONF-801203—, pp 1.31-1.54) Renewables in the 
US energy future: how much, how fast. Holdren, J.P. (Univ. 
of California, Berkeley). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

An attempt is made to determine if a quarter of the nation’s 
energy supply from renewables by the turn of the century is possi- 
ble. A review of the conclusions of pre-1978 investigations of the 
potential of renewable sources in the US is presented. A compari- 
son of the general approaches, assumptions, and findings of the 
major studies that appeared in 1978, 1979, and 1980 is made. A dis- 
aggregated comparison of the findings of these studies by type of 
technology (electricity generation, space and process heat and cool- 
ing, fuel production) is also made. The present contributions of 
each renewable resource, the choices, and the importance of the de- 
cision on which specific resources should be diligently implemented 
are discussed. (MCW) 


50666 (CONF-801203—, pp 1.62-1.63) Potential impact 
of renewable energy on our total energy in the last twenty 
years of the twentieth century. Cronin, P.W. (Sunsav, Inc., 
Lawrence, MA). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The contribution of solar energy to the energy supply base 
to the year 2000 is briefly examined. The cost competitiveness of 
solar, low hydro, and photovoltaics is mentioned. The creation of 
new jobs by implementing solar and conservation is noted. (MCW) 


50667 (CONF-801203—, pp 1.72-1.78) Renewable energy 
resources for the Third World. Usmani, I.H. (United Nations, 
New York, NY). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

A brief overview of the global rate and patterns of energy 
consumption (and its distortions) is presented. The direct bearing 
that the technologies employed for providing and using energy 
have on the energy distortions which prevail is noted. Energy strat- 
egies in developed and developing countries are described. Imple- 
menting micro techniques in the developing countries are discussed 
with emphasis on rural electrification for the Third World. Infor- 
mation is presented on characteristics of a typical village of a de- 
veloping country in the solar belt; estimates of its energy needs; and 


the sizes of the biogas plant and the photovoltaic panels required. 
(MCW) 
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50668 (CONF-801203—, pp 2.38-2.48) New direction in 
the US solar program. Morse, F.H. (Dept. of Energy, Wash- 
ington, DC). 1980. NTIS, PC A99/MF AOI. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Examples of the way the Solar Applications for Buildings 
program operates are described and an indication of the local 
achievements of the program throughout the United States is in- 
cluded. Specific examples were cited of utilizing solar technologies 
in the construction of new buildings and in existing buildings. A 
brief history of the solar program is presented and the lessons 
learned from past successes and failures are summarized. In re- 
sponse to these lessons, the current market-oriented program orga- 
nization was developed. The objective of the program is to displace 
oil and to generate self-sustaining business activity in the private 
sector. It is indicated that to achieve the objectives of the program, 
private industry must make and market solar products. The role of 
government is to help and to accelerate in every possible way the 
natural process by which solar technologies are translated into solar 
products which will operate successfully in America’s buildings. 
(MCW) 


50669 (DOE/ET/20275—1) Northeast Regional Assess- 
ment Study for solar electric options in the period 1980 to 
2000. (JBF Scientific Corp., Wilmington, MA (USA)). Apr 
1981. Contract AC06-77ET20375. 330p. NTIS, PC Al4/MF 
A01. Order Number DE82012011. 

Portions of document are illegible. 

The demography and economic activity of the Northeast 
Region are described and a brief regional energy overview is given. 
The general physiographic setting is described and the insolation, 
wind resource, and market for OTEC products are assessed. The 
results of the analysis to determine the market potential for central 
station utility applications in the Northeast for solar electric tech- 
nologies in the period from 1980 to 2000 are presented. Also ad- 
dressed are the mechanisms by which the Federal Government 
could accelerate, or increase, the penetration of solar electric de- 
vices in the region. The performance and economics of solar elec- 
tric systems for dispersed users are presented. User viewpoints and 
institutional factors are examined. The market potential is estimated 
for dispersed solar electric systems in the Northeast. Utility solar 
electric values are summarized. General description of economic 
models of dispersed user applications and one detailed report find- 
ings are appended. State solar legislation abstracts are included. 
State energy office activities are summarized and regional agencies 
are listed. (LEW) 


50670 (DTH-LET-RE—81-3) Renewable energy source 
contribution to energy supplies in developing countries. Ex- 
ample: Tanzania. Boldt, J. (Danmarks Tekniske Hojskole, 
Lyngby. Lab. for Energiteknik). Jul 1981. 28p. (In Danish). 
NTIS (US Sales Only), PC A03/MF AOl1. Order Number 
DE82750405. 

Tanzania like many other developing countries is affected by 
two forms of energy crisis: lack of wood and petroleum. For the 
prevailing part of population the lack of wood presents the greatest 
problem. As wood is burnt with very poor efficiency, the primary 
task would be to introduce better combustion methods. The most 
feasible alternative to wood-combustion seems to be biogas produc- 
tion from cow manure. Wind turbines can be used in the program 
of water supply development. Oil is used mainly in the transport 
sector and no immediate alternative to substitute oil consumption is 
available. 


50671 (NE/BIO—81/16) Forecasting growth and yield in 
established forests. An outline and analysis of the outcome of 
a subprogram within the HUGIN project. Haegglund, B. 
(Studsvik Energiteknik AB, Nykoeping (Sweden)). Feb 
1981. 132p. NTIS (US Sales Only), PC A0O7/MF AOI. 
Order Number DE82902307. 

The aim of HUGIN is to develop a computerized system for 
long term forecasts of timber yields on a regional and national 
level. The subprogram Growth and yield in established forests 
comprises research concerning the forecasting of growth in stands 
higher than about 8 m for 100 years. The most important parts of 
this work have been the following: - A system of methods for site 
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evaluation has been developed. By means of this system it is possi- 
ble to obtain unbiased estimates of site index for all forest sites in 
Sweden. In order to achieve this, a method for estimating site index 
directly from site properties was developed. - Two special prob- 
lems connected with the estimation of growth from temporary plot 
data were studied. Some aspects of the correction of recorded 
growth for the weather occurring during the growth period have 
been discussed as well as methods of generalization of data from 
sample plots. - A number of growth simulators have been con- 
structed within HUGIN. Data from the National Forest Survey 
were used and also data from research plots. The growth simulators 
for domestic species partially have common application areas, and 
thus it is possible to study the influence of choice of data and pro- 
jection method on the outcome of the yield forecasts. - The effects 
of different silvicultural measures have been estimated, often by 
means of data from research plots. The following measures have 
been studied: * thinning * fertilization on mineral soils * draining 
and fertilization on wet lands * introduction of breeded sorts An 
important problem discussed is how to reduce the responses under 
ideal research conditions to levels corresponding with practical 
conditions.(author). 


50672 (NE/BIO—81/23) Biomass energy systems identi- 
fication. A report to the IEA Forestry Energy Project. Dahl, 
L.; Lundberg, H. (Studsvik Energiteknik AB, Nykoeping 
(Sweden)). Feb 1981. 120p. (STUDSVIK/EP—81/4). NTIS 
(US Sales Only), PC A06/MF AOl. Order Number 
DE82902308. 

The report presents a review of biomass energy systems in 
different IEA countries. For each country biomass potential esti- 
mates are shown. Possible biomass systems have been identified and 
characterized with respect to technical solution, economy etc. The 
conversion processes are treated in a uniform manner, as to type, 
end product, total cost per unit of energy, feedstock cost, energy 
efficiency, total investmant etc. 


50673 (NP—2903702) Energy development and demon- 
stration program: year-end report. Albright, B. (Wisconsin 
Dept. of Administration, Madison (USA). Div. of State 
Energy). Jul 1981. 36p. NTIS, PC A03/MF AOl. Order 
Number DE82903702. 

The purpose of the Energy Development and Demonstration 
Program is to support projects for the development and demonstra- 
tion of alternative energy sources available in Wisconsin and of 
energy conservation methods appropriate for Wisconsin. In Sep- 
tember, eleven projects were selected for support in the program. 
Programs proposed include: monitoring an earth-sheltered dwelling; 
demonstrating a residential wood pellet eating system; energy man- 
agement and control system on a dairy farm; three wind energy 
demonstrations; live-in solar collector; timber utilization project; 
continuous burn, induced-draft, condensing, modulating natural gas 
furnace; passive solar prototype for commercial-scale greenhouse; 
and high performance heat exchange device applied to fuel alcohol 
distillation processing. The benefits of the projects are briefly sum- 
marized. The location of the projects in Wisconsin is identified. 


50674 A national programme for wind energy: status and 
possibilities. Tewari, S.K. (National Aeronautical Lab., Ban- 
galore, India). Urja; No. 1, 19-24(Jul 1981). 

An attempt is made to review the efforts made towards wind 
energy utilization in India, to identify constraints, suggest ways and 
means for overcoming them and finally suggest a programme for 
action. The approach consists in putting together all related factors 
including wind energy resources, technology for wind energy utili- 
zation, possible modes and scope for wind energy utilization, tech- 
nology transfer, etc. In the process, some attention is also paid for 
identifying infrastructural requirements, suggesting technology 
awareness programme, information aspects and international coop- 
eration. 





29 ENERGY PLANNING AND POLICY 
2990 Unconventional Sources And Power Generation 


50675 Survey for earth heat pump systems in built-up 
areas. Examples from energy conservation planning. Wilhelm- 
sen, A.M. (Chalmers Univ. of Technology, Goeteborg 
(Sweden)). Dept. of Building Construction. pp 149-151 of 
Earth heat pump systems. Goeteborg, Sweden; Chalmers 
University of Technology (1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

Advice is given how a municipality working with an energy 
plan from air photography can explore the possibilities and restric- 
tions for earth heat systems in existing built-up areas. 
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REFER ALSO TO CITATION(S) 50106 


50676 (ANL/ETD—72-06) Investigation of liquid-metal 
magnetohydrodynamic power systems. Annual report. Amend, 
W.E.; Stevens, H.C.; Dauzvardis, P.V. (Argonne National 
Lab., IL (USA)). Dec 1972. Contract W-31-109-ENG-38. 
15ip. NTIS, PC A08/MF AOl. Order Number 
DE82018882. 

Portions of document are illegible. 

Extensive cycle and systems studies carried out over the past 
two and one-half years indicate that two-phase liquid-metal MHD 
power systems possess excellent potential and offer significant ad- 
vantages over conventional power systems, provided their predict- 
ed performance can be realized. Conceptual studies of liquid-metal 
MHD energy conversion systems, estimated weights and volumes 
of liquid-metal MHD generators, cycle studies, and basic cycle per- 
formance and effects of important cycle and component parameters 
are discussed. (WHK) 


50677 (ANL/MHD—81-14) Ampel experiments: seed and 
slag deposit tests for an MHD/steam bottoming plant. 
Schlenger, B.J.; Chow, L.S.H.; Reed, C.B.; Dunn, P.F.; 
Johnson, T.R. (Argonne National Lab., IL (USA)). Dec 
1981. Contract W-31-109-ENG-38. 86p. NTIS (US Sales 
Only)05/MF A0O1. Order Number DE82008715. 

Portions of document are illegible. MN only. 

The results of four seed condenser tests conducted at the Ar- 
gonne MHD Process Engineering Laboratory (AMPEL) are de- 
scribed. The purpose of these tests was to determine the effects of 
seed and slag deposits on the heat transfer performances of the 
steam superheaters and reheaters in the MHD steam bottoming 
plants. To simulate conditions downstream of the MHD power 
train, a slurry of No. 2 fuel oil, potassium sulfate, an Montana Rose- 
bud fly ash was injected into the 2-MW combustor, and burned 
with preheated air. The four tests were run under similar combus- 
tion gas compositions, but at different gas temperatures within the 
tube bank. The physical structure, chemical content, thickness and 
density of the tube deposits from each test are compared. The gas- 
side heat transfer coefficient and effective seed-slag thermal con- 
ductivity of the deposits are presented also. From these results, it 
was inferred that at high gas temperatures (> 1600 K) convective 
tube banks could operate efficiently and continuously without me- 
chanical removal of the seedash deposits, and at intermediate tem- 
peratures (1600 to 1400 K), tube banks with wide transverse spac- 
ing could operate continuously. Conventional deposit removal tech- 
niques were successful in removing seed-ash deposits. 


50678 (ANL/MHD—82-4) Three-dimensional analysis of 
MHD generators and diffusers. Vanka, S.P.; Ahluwalia, 
R.K.; Doss, E.D. (Argonne National Lab., IL (USA)). Mar 
1982. Contract W-31-109-ENG-38. 162p. NTIS, PC A08/ 
MF AOl. Order Number DE82014908. 

Portions of document are illegible. 

The three-dimensional flow and heat transfer phenomena in 
MHD channels and diffusers are analyzed by solving the governing 
partial differential equations for flow and electrical fields. The 
equation set consists of the mass continuity equation, the three mo- 
mentum equations, the equations for enthalpy, turbulence kinetic 
energy and its dissipation rate, and the Maxwell equations. This set 
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of coupled equations is solved by the use of a finite-difference cal- 
culation procedure. The turbulence is represented by a two-equa- 
tion model of turbulence in which partial differential equations are 
solved for the turbulence kinetic energy and its dissipation rate. 
Calculations have been performed for Faraday and diagonally-con- 
nected channels. Specifically, the AEDC (Faraday) and the UTSI 
(diagonal) channels have been analyzed, and the results are com- 
pared with experimental data. The agreement is fairly good for all 
the measured quantities. The effects of channel loading on the 
three-dimensional flow characteristics of Faraday and diagonally- 
connected generators have been also analyzed. A simple argument 
is presented to show qualitatively the role of MHD body forces in 
generating axial vorticity and hence secondary flows in the cross- 
stream. Calculations have also been made to study the flow evolu- 
tion in MHD diffusers. The calculations show that the velocity 
overshoots and secondary flows decay along the diffusers length. 
Plots of velocity, skin friction and pressure recovery are presented 
to illustrate the flow development in MHD diffusers. 


50679 (DOE/ET/10765—T1) Critical Contributions in 
MHD Power Generation. Project performance review. Final 
report. (Mechanics Research, Inc., McLean, VA (USA)). 5 
Nov 1976. Contract AC01-76ET10765. 59p. NTIS, PC 
A04/MF AO1. Order Number DE82010242. 

Portions of document are illegible. 

An account of the review of the performance on the project 
Critical Contributions in MHD Power Generation by MIT is given. 
The objectives of the study are: (1) to participate in the develop- 
ment of commercial MHD power systems using coal and; (2) to es- 
tablish data and techniques for testing, modeling, materials selec- 
tion, and design for MHD components and systems. The task 
schedules and budgets are discussed. (WHK) 


50680 (DOE/ET/10815—52) Results of the TP40A 
MHD generator test series in the UTSI Energy Conversion 
Facility. Galanga, F.L. (Tennessee Univ., Tullahoma (USA). 
Space Inst.). May 1981. Contract AC02-79ET10815. 113p. 
NTIS, PC A06/MF A01. Order Number DE82018650. 

Portions of document are illegible. 

Tests were conducted at The University of Tennessee Space 
Institute during the first six months of 1980 in support of MHD 
technology development. The major objectives of the series were 
to evaluate the thermal behavior of capped generator electrodes 
versus solid frames, to compare various power take-off schemes, to 
quantify the overall electrical performance of the generator at dif- 
ferent N/O ratios, and finally to evaluate insulator and cladding 
materials performance. It was found that the thermal behavior of 
capped versus solid frames was markedly different. In order to 
match analytical and experimental generator heat flux distribution, 
a much higher wall temperature (600 K higher) was needed as an 
input to the analytical code. Physically this phenomenon can be at- 
tributed to the thermal contact resistance between cap and frame 
which drives the cap wall temperature higher and lowers the heat 
flux. Two physically different types of power take-off schemes 
were investigated (series and parallel arrangements) and three dif- 
ferent conditions were used to size the ballast resistors, namely j/ 
sub x/ = 0, constant leadout current, and equal resistor size. In all 
cases it was found that a one-dimensional analysis was insufficient 
to predict the leadout distribution with a high degree of accuracy 
since the sidewall current and end effects cannot be accounted for. 
Overall generator electrical performance varied among the six 
powered runs. Relative temperature distributions taken in the 


nozzle suggest that this phenomenon can be attributed to combustor 
performance. 


50681 (DOE/ET/15518—6) Key contributions in MHD 
power generation. Quarterly technical progress report, June 
1-August 31, 1980. Louis, J.F. (Massachusetts Inst. of Tech., 
Cambridge (USA). Energy Lab.). Jul 1981. Contract AC01- 
79ET15518. 166p. D. Order Number DE82000863. 

Activities are reported in detail. The tasks reported on in- 
clude: (1) investigation of electrical behavior in the vicinity of elec- 
trode and insulating walls; (2) studies of critical performance issues 
in the development of combustion disk generators; (3) development 
and testing of electrode modules, including studies of insulator 
properties; and (4) determination of coal combustion kinetics and 
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ash behavior relevant to two-stage MHD combustors, and investi- 
gation of the mixing and flow aerodynamics of a high swirl geome- 
try second stage. Work reported includes discussion of experiments 
in the arc damage facility and in the 3 MW Simulation Facility. A 
theory is presented which permits calculation of the voltage-short- 
ing current of a sidewall element, as a function of near-wall voltage 
drops and geometry. Progress on the application of Langmuir 
probe diagnostics for the study of the quantitative effects of small- 
scale turbulence on MHD plasma properties is reported. In addi- 
tion, calculations of Hall field breakdown for insulating walls are 
discussed. Additional stacks of electrodes of super-hot-wall design 
were fabricated and assembled. A computer model is presented for 
the simulation of coal combustion under conditions pertinent to 
single-stage and two-stage open-cycle MHD systems. A parametric 
study of the effects of pressure, fuel/air equivalence ratio, and oxi- 
dant preheat temperature is used to illustrate tradeoffs between coal 
combustion efficiency, ash vaporization, and combustor residence 
time. Also a recently developed computer code for calculating the 
flow dynamics of constant density flow in the second-stage trum- 
pet-shaped nozzle section of a two-stage MHD swirl combustor for 
application to a disk generator is described. (WHK) 


50682 (DOE/ET/15611—9) High-magnetic-field MHD- 
generator program. Quarterly report, January 1, 1982-March 
30, 1982. Kruger, C.H.; Eustis, R.H.; Mitchner, M.; Self, 
S.A.; Koester, J.K.; Nakamura, T. (Stanford Univ., CA 
(USA)). Apr 1982. Contract AC01-80ET15611. 24p. NTIS, 
PC A02/MF AOl1. Order Number DE82015447. 

This report summaries progress in an experimental and theo- 
retical program designed to investigate a number of important 
problems in the development of MHD generator channels. The 
areas of research include nonuniformity and stability effects, bound- 
ary layers, Hall field breakdown, the effects of electrode configura- 
tion and current concentrations, and studies of steady-state combus- 
tion disk and linear channels in a 6-Tesla magnet of small dimen- 
sions. 


50683 (DOE/ET/15614—2) MHD generator component 
development. Quarterly report, January 1980-March 1980. 
(Avco-Everett Research Lab., Inc., Everett, MA (USA)). 
Jun 1980. Contract AC01-830ET15614. 49p. NTIS, PC A03/ 
MF AOl1. Order Number DE82000621. 

The overall objectives of this program are twofold: (1) to 
contribute, by appropriate systematic experimental and analytical 
investigations, to the engineering data base necessary for the design 
and construction of MHD generators at CDIF-scale (50 MW/sub 
th/) and baseload scale (2000 MW/sub th/); and (2) to design and 
fabricate specific hardware items to be tested at the CDIF site in 
Butte, Montana. Progress is reported on the following tasks: (1) 
MHD channel design and performance; (2) MHD channel construc- 
tion and lifetime; (3) MHD channel loading and control; (4) facility 
operation (MK VI and MK VII test bays); (5) CDIF hardware; and 
(6) integrated coal-fired flow train testing. (WHK) 


50684 (DOE/ET/15614—3) MHD generator component 
development. Quarterly report, April-June 1980. (Avco-Ever- 
ett Research Lab., Inc., Everett, MA (USA)). Aug 1980. 
Contract AC01-80ET15614. 83p. NTIS, PC A0O5/MF AO1. 
Order Number DE82006212. 

The overall objectives of this program are twofold: (1) to 
contribute, by appropriate systematic experimental and analytical 
investigations, to the engineering data base necessary for the design 
and construction of MHD generators at CDIF-scale (50 MW/sub 
th/) and baseload scale (2000 MW/sub th/); and (2) to design and 
fabricate specific hardware items to be tested at the CDIF site in 
Butte, Montana. Progress is reported on the following tasks: (1) 
MHD channel design and performance; (2) MHD channel construc- 
tion and lifetime; (3) MHD channel loading and control; (4) facility 
operation (MK VI and MK VII test bays); (5) CDIF hardware; and 
(6) integrated coal-fired flow train testing. (WHK) 


50685 (DOE/ET/15614—5) MHD generator component 
development. Quarterly report, October-December 1980. 
Avco-Everett Research Lab., Inc., Everett, MA (USA)). 
eb 1981. Contract AC01-80ET15614. 109p. NTIS, PC 
A06/MF AO1. Order Number DE82006204. 
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Portions of document are illegible. 

The overall objectives of this program are twofold: (1) to 
contribute, by appropriate systematic experimental and analytical 
investigations, to the engineering data base necessary for the design 
and construction of MHD generators at CDIF-scale (50 MW/sub 
th/) and baseload scale (2000 MW/sub th/); and (2) to design and 
fabricate specific hardware items to be tested at the CDIF site in 
Butte, Montana. Progress is reported on the following tasks: (1) 
MHD channel design and performance; (2) MHD channel construc- 
tion and lifetime; (3) MHD channel loading and control; (4) facility 
operation (MK VI and MK VII test bays); (5) CDIF hardware; and 
(6) integrated coal-fired flow train testing. (WHK) 


50686 (DOE/ET/15614—6) MHD generator component 
development. Quarterly report, January-March 1981, (Avco- 
Everett Research Lab., Inc., Everett, MA (USA)). May 
1981. Contract AC01-80ET15614. 85p. NTIS, PC A05/MF 
A01. Order Number DE82006205. 

The overall objectives of this program are twofold: (1) to 
contribute, by appropriate systematic experimental and analytical 
investigations, to the engineering data base necessary for the design 
and construction of MHD generators at CDIF-scale (50 MW/sub 
th/) and baseload scale (2000 MW/sub th/); and (2) to design and 
fabricate specific hardware items to be tested at the CDIF site in 
Butte, Montana. Progress is reported on the following tasks: (1) 
MHD channel design and performance; (2) MHD channel construc- 
tion and lifetime; (3) MHD channel loading and control; (4) facility 
operation (MK VI and MK VII test bays); (5) CDIF hardware; and 
(6) integrated coal-fired flow train testing. (WHK) 


50687 (DOE/ET/15614—7) MHD generator component 
development. Quarterly report, April-June 1981, (Avco-Ever- 
ett Research Lab., Inc., Everett, MA (USA)). Aug 1981. 
Contract AC01-80ET15614. 91p. NTIS, PC A0OS/MF AOI. 
Order Number DE82006203. 

The overall objectives of this program are twofold: (1) to 
contribute, by appropriate systematic experimental and analytical 
investigations, to the engineering data base necessary for the design 
and construction of MHD generators at CDIF-scale (50 MW/sub 
th/) and baseload scale (2000 MW/sub th/); and (2) to design and 
fabricate specific hardware items to be tested at the CDIF site in 
Butte, Montana. Progress is reported on the following tasks: (1) 
MHD channel design and performance; (2) MHD channel construc- 
tion and lifetime; (3) MHD channel loading and control; (4) facility 
operation (MK VI and MK VII test bays); (5) CDIF hardware; and 
(6) integrated coal-fired flow train testing. (WHK) 


50688 (DOE/NASA—0224-1-Vol.4) 
Magnetohydrodynamics (MHD) Engineering Test Facility 
(ETF) 200-MWe power plant: conceptual design engineering 
report (CDER). Volume IV. Supplementary engineering data. 
(National Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center; Gilbert/Common- 
wealth, Reading, PA (USA)). Sep 1981. Contract AI01- 
77ET10769. 548p. (NASA-CR—165452-Vol.4). NTIS. 
Order Number DE82010526. 

This section of the CDER contains background data used in 
the development of the physical and technical design, as well as 
plant costs and schedules, presented in the previous sections. In- 
cluded is a listing and discussion of major issues covering materials, 
components, systems, and techniques which could influence the 
final ETF design. Studies have been performed for some of the 
more significant issues and are presented. Also included are outlines 
of plans for a performance assurance program and to perform an 
environmental analysis for the chosen site. Detail design informa- 
tion for the various systems which comprise the ETF design is con- 
tained in the System Design Descriptions. 
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50689 (DOE/NASA/0107—3) MHD oxidant intermedi- 
ate-temperature ceramic heater study. Carlson, A.W.; Chait, 
I.L.; Saari, D.P.; Marksberry, C.L. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis 
Research Center; Burns and Roe, Inc., Woodbury, NY 
(USA); FluiDyne Engineering Corp., Minneapolis, MN 
(USA)). Sep 1981. Contract AI01-77ET10769. 191p. 
(NASA-CR—165453). NTIS, PC A09/MF AOl. Order 
Number DE82005723. 

The results of an investigation into the use of three types of 
directly-fired ceramic heaters for preheating oxygen-enriched air to 
an intermediate temperature of 1144K (1600 F) are presented. The 
three types of ceramic heaters are: (a) a fixed-bed, periodic flow ce- 
ramic brick regenerative heater, (b) a ceramic tube and shell recu- 
perative heater, and (c) a moving bed ceramic pebble regenerative 
heater. Conceptual designs and cost estimates for heater types (a) 
and (b) and an engineering assessment of heater type (c) are pre- 
sented for conditions in which the particulate matter in the MHD 
exhaust gas is in the dry powder state. A qualitative evaluation of 
the heater design, performance and operating characteristics under 
conditions in which the particulate matter is not solidified is also 
presented. The report also includes a comparison and overall evalu- 
ation of the three types of ceramic heaters and presents the results 
of an investigation to determine the temperature range at which the 
particulate matter in the MHD exhaust gas is estimated to be a dry 
powder. 


50690 (DOE/NASA/10769—25) Results and comparison 
of Hall and DW duct experiments. Smith, J.M.; Morgan, J.L. 
(National Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center). 1982. Contract AI01- 
77ET10769. 10p. (NASA-TM—82864; CONF-820645—1). 
NTIS, PC A02/MF AO1. Order Number DE82014866. 


From 12. symposium on_ engineering aspects of 


magnetohydrodynamics; Los Angeles, CA, USA (14 Jun 1982). 
Experimental data from recent tests of a 45° diagonal wall 


duct are presented and compared with the results of a similar Hall 
duct. For the results obtained here it is shown that while the peak 
power density of the two devices is approximately equal that the 
diagonal wall duct produces greater total power output due to its 
ability to better utilize the available magnetic field. 


50691 (EPRI-AP—2201) Coal-slag phenomena in MHD 
generators. Final report. Koester, J.K.; Eustis, R.H. (Stan- 
ford Univ., CA (USA). Dept. of Mechanical Engineering). 
Jan 1982. 369p. NTIS, PC A1l6/MF A011. Order Number 
DE82902080. 

Portions of document are illegible. 

This research program emphasized a basic approach with 
direct observation of slag phenomena. The overall purpose of the 
project was the characterization of the envelope of conditions 
under which acceptable operation of coal-fired open-cycle MHD 
generators could be achieved when generator wall protection with 
coal slag was sought. These goals were achieved by investigations 
of: ash deposition and slag layer fluid mechanics, slag induced elec- 
trical effects, and the chemical interaction of slag layers with elec- 
trode and insulator materials. A special effort was made to incorpo- 
rate extensive diagnostics into the experimental program for direct 
measurement of as many parameters as possible. Due to the severe 
environment, optical techniques were used extensively for deter- 
mining the size of slag droplets, slag layer thickness, and layer sur- 
face features and temperature. The use of imposed AC voltage was 
developed for the measurement of electrical properties during the 
DC generator operation. The laboratory program was accompanied 
by a modeling effort which was useful both in understanding the 
physical processes which occur and in extrapolating results to other 
conditions or to larger scale systems. The extrapolation of slag phe- 
nomena from laboratory scale testing to a central-station scale 
MHD generator was made. The effects of slag on a fixed generator 
configuration and set of operating conditions were determined so 
that problem areas could be assessed. Finally, several techniques are 


recommended for alleviating the effects induced by slag ionic con- 
ductivity. 
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50692 (MHD-ITI—82-072) Coal-fired MHD combustor 
development project: Phase IIIB. First quarterly technical 
progress report, 13 January-30 April 1982. (TRW Energy 
Development Group, Redondo Beach, CA (USA)). 20 May 
1982. Contract AC22-81PC40502. 30p. NTIS, PC A03/MF 
A01. Order Number DE82015176. 

The first quarterly technical progress report of the Coal- 
Fired MHD Combustor Development Project (Phase IIIB) presents 
the accomplishments during the period 13 January to 30 April, 
1982. The scope of work covered by this quarterly report relates to 
those tasks associated with preparing the TRW 20 MW/sub t/ 
MHD coal combustor for delivery to AERL for integrated power 
tests and the work associated with the preliminary design of a 50 
MW/sub t/ coal-fired combustor. Progress during this reporting 
period is described. All new 20 MW/sub t/ hardware was designed 
and fabricated. Interface coordination meetings were conducted 
with AERL and DOE. Interface control drawings were completed 
and a 20 MW/sub t/ coal combustion User's manual was delivered 
to AERL. The User's manual contained a shipping plan, a crew 
training plan, an assembly manual, interface documentation and rec- 
ommended operating procedures. Facility/combustor set-up was 
completed and the pre-delivery 20 MW/sub t/ coal combustor 
qualification test series was completed. The 50 MW/sub t/ coal- 
fired MHD combustor preliminary designs were finalized and the 


DOE preliminary design review (PDR) was successfully complet- 
ed. 


50693 (NE/AVT—80/4) Place of MHD power plants in 
the future Swedish energy system. Situation report Oct. 24 
1980. Kjellstroem, B.; Edbom, A. (Studsvik Energiteknik 
AB, Nykoeping (Sweden)). Oct 1980. 53p. (In Swedish). 
(FV—80-0045-01). NTIS (US Sales Only), PC A04/MF 
AO1. Order Number DE82902305. 

The anticipated importance of MHD power plants in the 
future power supply system of Sweden is discussed. Economy, fuel 
supply and environmental effects are taken into account and the 
cost of electric power is assessed. Various power generation meth- 
ods are referred to. MHD power plants may become competitive 
when used instead of nuclear power plants to produce base load 
power.(G.B.). 


50694 (NE/AVT—80/7) Coal - MHD AE, MHD AE 
Vol 1. Results of stage 1. Braun, J. (Studsvik Energiteknik 
AB, Nykoeping (Sweden)). Dec 1980. 47p. (STUDSVIK/ 
E3—80/41(Vol.1)). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE82902186. 

Theoretical studies of a modification of our original cycle 
have yielded the main data for a MHD cycle with chemical regen- 
eration (tail gasification). Some of the necessary computer pro- 
grammes for further optimization have been developed. The cycle 
shows promise of a very high overall efficiency, above 50%. The 
flexibility in regard to choice of fuel seems to be good. Discussions 
of formal cooperation with laboratories in Poland and the US are in 
progress and exchange of results and researches among different 
groups has taken place. An independent investigation, performed by 
AB Fijaerrvaerme, Trosa, has shown that MHD-power generation - 
if development targets can be reached - presents the most economi- 
cal solution in the critical period year 2000-2010 when nuclear 
power is to be phased out. The total demand for new construction 
is considered to be between 2500 and 7500 MW depending on the 
part of electrical power in domestic heating during and after phas- 
ing-out nuclear power. 


50695 (NE/AVT—80/8) Coal MHD AE. MHD AE 
Vol.2. Computer programmes. Kowalik, W. (Studsvik Ener- 
giteknik AB, Nykoeping (Sweden)). Dec 1980. 159p. 
(STUDSVIK/E3—80/41(Vol.2)). NTIS (US Sales Only), 
PC A08/MF AO1. Order Number DE82902185. 

For the analysis of the complex MHD cycle with tail gasifi- 
cation several computer programmes writen in FORTRAN IV 
have been developed. These programmes are intended for the cal- 
culation of: the mass balance of the cycle, the heat balance of the 
combustion stage, the heat balance of the gasifier, the gasification 
equilibrium, the MHD-generator, and the overall plant efficiency. 
Each chapter contains the following parts: a short description of 
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the investigated model, list of the input and the output parameters, 


listing of the computer program, and an example of the calcula- 
tions. 


50696 Measurements with cylindrical Langmuir probes in 
a supersonic equilibrium plasma, Rosenbaum, M.; Louis, J.F. 
(Massachusetts Institute of Technology, Cambridge, Massa- 
chusetts 02139). Journal of Applied Physics; 53: No. 6, 4088- 
4092(Jun 1982). Contract ACO1-79ET15518. 

Experimental results are presented from negatively-biased 
cylindrical Langmuir probes located in a magnetohydrodynamic 
(MHD) generator with the flow supersonic and the plasma both in 
equilibrium and uniform. Voltage-current characteristics were ob- 
tained over a wide range of bias voltages, up to the arcing limit, 
and these showed that the probes operate in the convection-sheath 
mode. Electron densities deduced from the probe measurements are 
in agreement with values obtained by other methods; the results 
confirm the applicability of the Langmuir probe as a diagnostic 
technique in flowing plasmas. 


3005 Fuel Cells 


REFER ALSO TO CITATION(S) 50536 


50697 (CONF-801203—, pp 10.5-10.6) Fuel cells and 
biomass, Baker, B.S.; Nault, D. (Energy Research Corp., 
Danbury, CT). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Hawaii, with its warm climate and abundant vegetation, is a 
likely source of biomass type fuels. The fuel cell, being the most 
efficient power generator, will minimize the amount of fuel re- 
quired for any application. In this paper three aspects of energy 
conversion are sonsidered -- Hawaiian sources of biomass, theri 
conversion to gaseous and liquid fuels, and their use in fuel cells for 
several applications. 


50698 (DOE/ET/17019—6) Development of molten-car- 
bonate fuel-cell power plant. Quarterly technical progress 
report, May 1, 1981-July 31, 1981. (General Electric Co., 
Schenectady, NY (USA). Energy Systems Programs Dept.). 
30 Oct 1981. Contract AC02-80ET17019. 86p. NTIS, PC 
A05/MF AO1. Order Number DE82015585. 

Portions of document are illegible. 

The major objective of the program for development of a 
coal-fired molten carbonate fuel cell power plant is to establish and 
demonstrate readiness for fabrication and test of full-scale prototype 
stacks. Progress is reported on three program tasks. Under Task 
1.0, cost estimates of the four candidate power plant designs were 
completed by the program participants. Under Task 2.0, the exami- 
nation of electrode reaction mechanisms has identified a limiting 
current on gold and nickel wires in a stagnant melt which is a 
linear function of the concentration of available hydrogen to the 
wires. Evaluation of corrosion-resistant materials has identified a 
new alloy, IN 690, which has shown significant corrosion resistance 
in both the anode and the cathode gas environment. In addition, 
chromium-coated stainless steel shows superior corrosion resistance 
in an anode gas atmosphere; however, it does not appear to offer 
corresponding protection on the cathode side. In advanced compo- 
nent development, a layer of SrTiOs powder plated with Ni has 
been sintered to a layer of Ni-10Cr to form a bubble pressure bar- 
rier anode. Also, curling and cracking problems of 4 in. x 4 in. 
cathodes formed out-of-cell were solved. In another area, the 
spray-drying processing conditions and raw materials were varied 
in an effort to improve LiA102 morphology and phase distributions. 
Only partial success was achieved in that high B-phase content 
LiA10Q. was produced but with lower than desired surface areas. 
Temperature mapping studies were performed on 4 in. x 4 in. 
bench-scale cells to identify performance sensitivity to temperature 
gradients. Lastly, in commercial-sized component work, tempera- 
ture variations that caused density variations in the first 50 in. x 50 
in. tile were eliminated by rearrangement of mold heaters. (WHK) 


30 DIRECT ENERGY CONVERSION 
3005 Fuel Celis 


50699 (DOE/MC/16220—T6) Evaluation of gasification 
and gas cleanup processes for use in molten-carbonate fuel- 
cell power plants, Task B interim report. (Westinghouse Re- 
search and Development Center, Pittsburgh, PA (USA)). 
Dec 1981. Contract AC21-81MC16220. 72p. NTIS, PC 
A04/MF A01. Order Number DE82014210. 

Portions of document are illegible. 

This interim report satisfies the Task B requirement for 
DOE Contract DE-AC21-81MC16220 to define process configura- 
tions for systems suitable for supplying fuel to molten carbonate 
fuel cells (MCFC) in industrial and utility power plants. The infor- 
mation and data necessary for this study were extracted from 
sources in the public domain, including reports from DOE, EPRI, 
and EPA; work sponsored in whole or in part by Federal agencies; 
and from trade journals, MCFC developers, and manufacturers. 
The configurations include entrained, fluidized-bed, gravitating-bed, 
and molten salt gasifiers, both air and oxygen blown. Desulfuriza- 
tion systems utilizing wet scrubbing processes, such as Selexol and 
Rectisol II, and dry sorbents, such as iron oxide and dolomite, were 
chosen for evaluation. 


50700 (DOE/NASA/0111—1) Current legal and institu- 
tional issues in the commercialization of phosphoric-acid fuel 
cells. Nimmons, J.T.; Sheehy, K.D.; Singer, J.R.; Gardner, 
T.C. (California Univ., Berkeley (USA). Earl Warren Legal 
Inst.). Jan 1982. Contract AI01-80ET17088. 239p. (NASA- 
CR—167867). NTIS, PC All/MF AOl. Order Number 
DE82018308. 

Portions of document are illegible. 

This report identifies and assesses legal and institutional fac- 
tors affecting the development and commercial diffusion of phos- 
phoric acid fuel cells, and suggests issues for future research and 
action. Perceived barriers and potential opportunities for fuel cells 
in central and dispersed utility operations and on-site applications 
are reviewed, as well as the general concept of commercialization 
as applied to emerging energy technologies. Federal fuel use and 
pricing policies under the Powerplant and Industrial Fuel Use Act 
of 1978 and the Natural Gas Policy Act are found not to prohibit 
or seriously deter the use of natural gas or petroleum derivatives in 
most fuel cell applications. The Public Utility Regulatory Policies 
Act of 1978, requiring electric utilities to purchase power from 
qualifying cogenerators at their avoided cost, provides attractive 
opportunities to leverage the value of fuel cells in certain settings, 
and has important implications for demonstration and market assess- 
ment activities, as well as for the design and sizing of fuel cell sys- 
tems. Clean Air Act regulations permit the fuel cell’s low-polluting 
characteristics to be translated into tangible economic value, espe- 
cially for larger fuel cell applications in regions with poor air qual- 
ity and active offset trading and banking programs. These findings, 
too, bear on market assessment activities. The legal and regulatory 
barriers and opportunities examined have differing implications for 
different participants in fuel cell commercialization. Specific issues 
relevant to particular groups are examined and recommendations 
for action are offered. 


50701 (DOE/NASA/12726—11) NASA-Redox cell-stack 
shunt current, pumping power, and cell-performance tradeoffs. 
Hagedorn, N.; Hoberecht, M.A.; Thaller, L.H. (National 
Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center). Feb 1982. Contract AI04- 
80AL12726. 30p. (NASA-TM—82686). NTIS, PC A03/MF 
AO1. Order Number DE82008440. 

Portions of document are illegible. 

The NASA Redox energy storage system has been under 
active technology development since the mid 1970's. The hardware 
currently undergoing laboratory testing is either 310 cm? or 929 
cm? (0.33 ft? or 1.0 ft?) per cell active area with up to 40 individual 
cells connected to make up a modular cell stack. This size of hard- 
ware allows rather accurate projections to be made of the shunt 
power/pump power trade-offs. The modeling studies that have 
been completed on the system concept are reviewed along with the 
more recent approach of mapping the performance of Redox cells 
over a wide range of flow rates and depths-of-discharge of the 
Redox solutions. Methods are outlined for estimating the pumping 
and shunt current losses for any type of cell and stack combination. 
These methods are applicable to a variety of pumping options that 
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are present with Redox systems. The results show that a fully de- 
veloped Redox system will have acceptable parasitic losses when 
using a fixed flow rate adequate to meet the worst conditions of 
current density and depth of discharge. These losses can be reduced 
by about 65% if variable flow schedules are used. The exact value 
of the overall parasitics will depend on the specific system require- 
ments of current density, voltage limits, charge, discharge time, etc. 


50702 (LBL—14578) Engineering analysis of an NHs-air 
alkaline fuel cell system for vehicular applications. Ross, P.N. 
Jr. (Lawrence Berkeley Lab., CA (USA)). Jun 1982. Con- 
tract AC03-76SF00098. 25p. (CONF-820686—1). NTIS, PC 
A02/MF AO1. Order Number DE82018517. 

From Workshop on renewable fuels and advanced power 
sources for transportation; Denver, CO, USA (17 Jun 1982). 

The use of a hydrogen-air alkaline fuel cell in a vehicle with 
liquid anhydrous ammonia as the hydrogen storage medium was ex- 
amined. In the system analyzed here, hydrogen is supplied to the 
fuel cell by the catalytic cracking of liquid anhydrous ammonia, 
making the total system an indirect NHs-air fuel cell system. It was 
found that the endothermicity of the NHs cracking reaction can be 
supplied by combustion of the anode vent gas after utilizing 80% of 
the hydrogen electrochemically resulting in a minimal efficiency 
penalty. Laboratory scale examinations were made of the ammonia 
cracking reaction and the power characteristics of an alkaline fuel 
cell running on cracked ammonia and air. Single cell and bicell test- 
ing indicated system thermal efficiencies of 48 to 60% (based on 
L.H.V. of NHs) can be achieved at power densities of 1 to 2.6 kW/ 
m? using currently known electrode technology in a bipolar design. 
The advantages of the alkaline fuel cell system relative to the 
methanol-air phosphoric acid fuel cell are higher power density 
(factor of 2 to 3) and reasonably good prospects for this maintain- 
ing these performance levels with non-precious metal catalysts. 


50703 Carbon supports for phosphoric acid fuel cell elec- 
trocatalysts: alternative materials and methods of evaluation. 
McBreen, J.; Olender, H.; Srinivasan, S.; Kordesch, K.V. 
(Brookhaven Natl Lab, Upton, NY, USA). Journal of Ap- 


plied Electrochemistry; 11: No. 6, 787-796(Nov 1981). 

This study is an evaluation of five Cabot Corporation fur- 
nace blacks of widely varying physical and chemical properties, in- 
cluding Vulcan XC-72R. These studies include an investigation of 
wetting characteristics, oxygen reduction on platinum supported on 
these carbons, and a determination of carbon stability using a cyclic 
voltammetric technique. Carbons with high volatile content and 
acid pH (Cabot Corporation Mogul 1300, CSX 98 and Mogul L) 
were hydrophobic and inhibited platinum dispersion. Platinum dis- 
persion was good on Vulcan XC-72R but the platinum sintering 
rate was high. One carbon (Regal 660R) with a low volatile con- 
tent and a neutral pH had high platinum dispersion, good electrode 
performance, a negligible platinum sintering rate and a high resist- 
ance to corrosion. It appears to be a potentially useful substitute for 
Vulcan XC-72R. 15 refs. 


50704 Application of electrochemical technologies in the 
utility industry. Landgrebe, A.R.; Weinstock, I.B. (US 
DOE, USA). American Society of Mechanical Engineers, 
[Paper]; No. 81-WA/AES-4, vp(1981). 

The role of electrochemical energy storage and conversion 
technologies in helping electric utilities provide low-cost power to 
consumers despite rising fuel costs is discussed. Integrating battery 
energy storage and fuel cell power generation technologies into 
utility grids would improve the economics of electricity generation 
and distribution and reduce the use of hydrocarbon fuels. 17 refs. 


32 ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 50546 


50705 (CONF-800184—) Proceedings of the state strate- 
gies for energy security conference. Wells, K. (ed.). (Arkan- 
sas ae of Energy, Little Rock (USA)). 1980. Contract 
FG46-79R610918. 141p. NTIS, PC AO7/MF AO1 . Order 
Number DE82012779. 
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From State strategies for energy security conference; Little 
Rock, AR, USA (31 Jan 1980). 

Separate abstracts are prepared for eight papers presented at 
the proceedings. (MCW) 


50706 (CONF-8011131—) Conservation and alternative 
energy technologies for Illinois and the Midwest. (Illinois 
Univ., Chicago (USA). Energy Resources Center). 1980. 
263p. NTIS, PC Al2/MF AOl. Order Number 
DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

A separate abstract was prepared for thirty-two papers pre- 
sented at the conference. (MCW) 


50707 (CONF-8106245—1) Energy conservation: increas- 
ing our energy efficiency. Carlsmith, R.S. (Oak Ridge Na- 
tional Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 
7p. NTIS (US Sales Only). Order Number DE82017501. 

From Americans for energy independence conference; 
Washington, DC, USA (24 Jun 1981). 

The reasons why conservation techniques are slow in adop- 
tion are discussed. The inherent possibilities for energy conserva- 
tion are described. Some appropriate additional kinds of govern- 
ment involvement are suggested. 


3201 Buildings 


REFER ALSO TO CITATION(S) 49823, 49860, 49861, 49862, 49865, 49866, 
49885, 49915, 49916, 49922, 49923, 49924, 49925, 49926, 50588, 50675, 50774 


50708 (AD-A—106284/3) Economic comparison of pas- 
sively conditioned underground houses. Master's thesis. Guy, 
H.L. (Air Force Inst. of Tech., Wright-Patterson AFB, OH 
(USA)). May 1981. 143p. NTIS, PC A07/MF AO1. 

The availability of cheap energy sources and the perfection 
of inexpensive, convenient heating and cooling systems has made 
the ‘climate controlled’ environment an integral and irreversible 
part of American life. However, the current shortage and high cost 
of fuel is threatening the quality and perhaps the availability of the 
climate-controlled environment. To prolong the life of the climate 
controlled environment, the national policy has been one of pro- 
moting conservation of the fuels that are available and promoting 
alternative energy systems that are often of high technology or of 
energy intensive materials. Fortunately, a grass roots response to 
the lack of energy has been an increase in the interest and construc- 
tion of underground or earth-sheltered housing. The underground 
house, featuring a covering of earth on walls and roof, offers a high 
degree of energy conservation through low technology construc- 
tion and the use of low energy intensive materials. 


50709 (CONF-800184—, pp 13-31) RISE program of 
Rhode Island. Hauger, T. 1980. NTIS, PC A07/MF AOl1 . 

From State strategies for energy security conference; Little 
Rock, AR, USA (31 Jan 1980). 

Establishment of the Rhode Island Citizens Energy Conser- 
vation Corporation (RICECC) to help all Rhode Island property 
owners to reduce the amounts of energy their homes consume is 
described. Federal energy legislation relevant to home owners is 
identified. The structure, operation, and services of Rhode Islanders 
Saving Energy (RISE, new for RICECC) are described. Its rela- 
tionship with insulation contractors is noted. Energy saving results 
of the program are briefly summarized. (MCW) 


50710 (CONF-801203—, pp 13.11-13.12) Implementation 
of renewable energy technologies in the face on institutional 
constraints. Taubman, E. (Inst. for the Study of Human 
Issues, Philadelphia, PA). 1980. NTIS, PC A99/MF AO. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Studies indicate New England is experiencing an expontial 
risk in the use of wood fuel for home heating, especially in more 
densely populated areas. Protection of forest resources and air qual- 
ity concerns are briefly discussed. (MCW) 
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50711 (CONF-820664—1) Comparison of field perform- 
ance to steady-state performance for two dealer-installed air- 
to-air heat pumps. Baxter, V.D.; Abbatiello, L.A.; Minturn, 
R.E. (Oak Ridge National Lab., TN (USA)). 1982. Contract 
W-7405-ENG-26. 22p. NTIS (US Sales Only). Order 
Number DE82017541. 

From ASHRAE national meeting; Toronto, Ontario, Canada 
(27 Jun 1982). 

Portions of document are illegible. 

Two dealer-supplied and installed commercially available 
air-to-air heat pumps were tested under both steady-state and long- 
term field conditions at a site near Knoxville, Tennessee. Results 
from these tests indicate that in the Knoxville area during the heat- 
ing season losses caused by duty cycling, frosting, and defrosting 
may exceed 40% in some spring months and cause seasonal efficien- 
cies to fall about 20% below the efficiency of steady-state perform- 
ance. Approximately another 5% decrease in efficiency results from 
resort to backup resistance heaters at low ambient temperatures. In 
the cooling mode, cycling losses reduce efficiency by about 10 to 
20%. 


50712 (CUERS-Report—16) Potential for energy saving 
through weatherization of housing in the St. Louis region. 
Wallace, N.D. (Southern Illinois Univ., Edwardsville 
(USA). Center for Urban and Environmental Research and 
Services). Jan 1982. 56p. SIUE, CUERS, Edwardsville, IL 
62025. 

The economics of weatherization are evaluated and informa- 
tion is provided with which individual property owners can make 
rational decisions regarding it. The heating and cooling energy sav- 
ings that would accrue by weatherizing residences for the period of 
1970 to 2000 are determined; these savings are projected for St. 
Louis. Public policy and the degree to which new or extended poli- 
cies will help to realize potential energy savings in the residential 
sector are evaluated. Four energy-saving techniques were consid- 
ered: insulation, storm doors and windows, weather stripping, and 
caulking. Costs and benefits of these measures are analyzed. (LEW) 


50713 (DOE/BP—78) Midway community energy-con- 
servation study. Englund, J.S.; Flechsig, A.J.; Cook, F.W.; 
Kirkpatrick, B.; Zieman, J. (Washington State Univ., Pull- 
man (USA). Coll. of Engineering). Dec 1981. Contract 
AC79-79BP 14779. 132p. NTIS, PC AO7/MF AOl. Order 
Number DE82008208. 

Portions of document are illegible. 

The purpose of this project was to study the effects of cer- 
tain energy conservation modifications to houses at Midway, Wash- 
ington. The installation costs of the modifications were considered 
in order to determine whether the modifications were cost effec- 
tive. Eighteen houses were studied. A computerized data recording 
system has been installed in the community which measures the 
same variables for every house. In 1979 a base year of data was re- 
corded when all the houses were unmodified. At the end of 1979 
twelve of the eighteen houses were modified, six with an insulation 
increase and six with the same insulation increase plus installation 
of storm doors and windows. These three groups were analyzed by 
two methods which are: (1) by comparing 1979 energy usage with 
1980 energy usage normalized on a degree day basis for a particular 
house, (2) by a statistical analysis of groups which tests whether the 
energy usage means for each group were different from one an- 
other after the modifications were installed. The results showed 
that both modifications saved substantial amounts of energy with 
the insulation plus storm doors and windows saving the larger 
amount. Also, both modifications were deemed to be cost effective 
if the present power rate is approximately $0.02 per kWh or higher. 
An increasingly higher present power rate shows an increasingly 
greater magnitude of cost effectiveness. 


50714 (DOE/CS/62020—T1) 1981 Louisiana commer- 
cial-energy-management workshops: apartment buildings. 
(Louisiana Dept. of Natural Resources, Baton Rouge 
(USA)). 1981. Contract FG46-80CS62020. 217p. NTIS, PC 
A10/MF AO1. Order Number DE82017282. 

Portions of document are illegible. 

The five basic steps in the implementation of an energy man- 
agement program are to: perform an energy audit, undertake a 
building survey, develop an understanding of utility rate structure, 
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identify and implement energy conservation opportunities, and 
maintain management and monitoring of the program. Each of 
these steps is examined in detail. 


50715 (DOE/CS/62020—T2) 1981 Louisiana commer- 
cial-energy-management workshops: office buildings. (Louisi- 
ana Dept. of Natural Resources, Baton Rouge (USA)). 
1981. Contract FG46-80CS62020. 287p. NTIS, PC A13/MF 
A01. Order Number DE82017283. 

The five basic steps in the implementation of an energy man- 
agement program are to: perform an energy audit, undertake a 
building walk-through survey, develop an understanding of utility 
rate structure, identify and implement energy conservation opportu- 
nities, and maintain ongoing management and monitoring of the 
program. Each of these steps is examined in detail. 


50716 (DOE/ER/10098—T1) Comprehensive energy- 
management program. Hybrid photovoltaic/thermal absorber. 
Annual report, September 1, 1980-December 31, 1981. 
Kumar, G.N.; Sellers, J.P.; Dybczak, Z.W. (Tuskegee Inst., 
AL (USA). School of Engineering). Dec 1981. Contract 
FG05-78ER10098. 29p. NTIS, PC A02/MF AOl. Order 
Number DE82014586. 

Portions of document are illegible. 

Research work was done during the reporting period on the 
two-part research program: (A) to improve energy conservation 
through increased unit and system efficiencies, energy management, 
and system optimization, and (B) to develop a novel, low-cost 
hybrid photovoltaic/thermal absorber. Performance tests were con- 
ducted on all the boilers and chillers on campus. Several corrective 
measures were indicated and implemented. A detailed survey of 
energy use by functions and consumption/demand study has been 
in progress. A preliminary computer simulation model of the entire 
campus has been developed and made operational. It has been dem- 
onstrated both analytically and experimentally that the reradiation 
losses from the absorber ‘can be reduced significantly by utilizing a 
light-pipe absorber. Two paraboloidal dishes, one of 6 ft diameter 
and the other of 20 ft diameter have been utilized. Collector effi- 
ciencies have been measured at coolant outlet temperatures up to 
282°C with a square light-pipe absorber and with 6 ft diameter con- 
centrator. Laser ray testing was conducted on both the 6 ft and 20 
ft diameter concentrators. Design of the total energy absorber has 
been completed. 


50717 (DOE/R3/06035—T1) Controlling energy costs in 
Virginia Institutions: existing buildings. Bayliss, T.; Walz, 
S.A.; Wheary, H.S. (Virginia Office of Emergency and 
Energy Services, Richmond (USA)). Apr 1982. Contract 
FG43-79R306035. 57p. NTIS, PC A04/MF AOl. Order 
Number DE82018310. 

The economics of energy conservation in existing buildings 
are reviewed for administrators whose responsibilities include the 
physical plants of, or budgetary planning for schools health care 
facilities, etc. After a brief description of the use of simple payback 
for evaluating energy conservation expenditures, several reports of 
previous studies on energy conservation in existing institutional 
buildings are briefly examined and conclusions are presented about 
the financial results of energy conservation measures. These conclu- 
sions are then compared with the results of the Institutional Conser- 
vation program in Virginia. Advice on hiring consulting engineers 
and a list of names and addresses of contact persons are also includ- 
ed. (LEW) 


50718 (ILLDOE—81/35) Residential and _ industrial 
energy conservation potential in Illinois, 1980 to 2000. Her- 
endeen, R.; Jacobs, C.; Robinson, R. (Illinois Inst. of Natu- 
ral Resources, Springfield (USA); Illinois Univ., Urbana 
(USA). Office of Vice Chancellor for Research). Sep 1981. 
88p. NTIS, PC A0S/MF A0O1. Order Number DE82902399. 

Portions of document are illegible. 

Illinois residential and industrial energy consumption for the 
period 1980 to 2000 is evaluated if a large number of cost-effective 
energy efficiency improvements are carried out, and compared with 
a baseline, a continuation of today’s practice. This is a what if 
study; there is not an attempt to predict rates of adoption. Baseline 
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results show increases of 10% and 3% for residences and industry, 
respectively, from 1980 to 2000. Adoption of energy efficiency im- 
provements changes this to reductions of 37% and 13%, respective- 
ly. Most of the residential measures (more efficient appliances, ther- 
mal tightening of structures) are unambiguously cost-effective. This 
is less clear for industrial measures (industry uses a high discount 
rate) and subsidies (via tax breaks) have been suggested to stimulate 
conservation. 


50719 (K/CSD/INF—81/21) Large climate-moderating 
envelopes for enclosed structures: a preliminary evaluation of 
energy-conservation potential. Giles, G.E.; Park, J.E,; 
Wendt, R.L. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 1982. Contract W-7405-ENG-26. 23p. (CONF- 
820604—1). NTIS, PC A02/MF A0Ol. Order Number 
DE82002943. 

From AIAA/ASME joint conference on fluids, plasma, 
thermophysics and heat transfer; St Louis, MO, USA (7 Jun 1982). 

ortions of document are illegible. 

A preliminary estimate of the energy conservation benefits 
of a large climate-moderating envelope (LCME) is given. A hypo- 
thetical LCME design was chosen and a coupled fluid dynamic and 
energy transport analysis was performed to estimate the energy 
conservation potential of this design. The heat transfer models in- 
cluded insolation, outside air temperature and wind, thermal radi- 
ation exchange with the sky and between the fabric and ground, 
and thermal storage in the earth mass beneath the LCME. The 
energy transported within the fluid by the buoyancy-driven circula- 
tion was modeled as an incompressible fluid utilizing the Boussinesq 
approximation. The climatic conditions were assumed to vary in 
smooth, repeating daily cycles. The numerical simulation of climat- 
ic variation was continued until the results within the LCME 
achieved a repeating daily cycle. The results for selected seasonally 
characteristic days were utilized to estimate the annual energy con- 
sumption of structures within an LCME relative to similar struc- 
tures exposed to the exterior environment. The relative annual 
energy savings for summer-dominated climates was estimated to be 
~ 70%. The energy savings for a winter-dominated climate LCME 
were estimated to be somewhat smaller, ~ 40%. 


50720 (KTM/E-D—1) Reduction of energy consumption 
in industrial buildings during the unoccupied hours. (Ministry 
of Trade and Industry, Helsinki (Finland). Energy Dept.; 
Insinoeoeritoimisto Air-Ix Oy, Tampere (Finland)). 1980. 
61p. (In Finnish). NTIS (US Sales Only), PC A04/MF AOI. 
Order Number DE82905138. 

Portions of document are illegible. 

Heating energy consumption in typical industrial buildings 
with one shift during unoccupied hours is 50% of the total con- 
sumption. The consumption during the unoccupied hours can be re- 
duced by simple methods: lower the temperature; make sure that 
unnecessary ventilating plants are turned off; recirculate air when 
heating the building; and reduce leakages in constructions and in 
ventilating plants. The height of buildings increase the significance 
of leakages and faults in constructions, but it doesn't change the 
quality of reparations. By carrying out measures mentioned above 
in welding halls in a shipyard the energy consumption was reduced 
by 40%, which equals 290,000 Fmk per year. Total investments 
were 295,000 Fmk. 


50721 (LBL—14348) Commercial-building daylighting. 
Place, W.; Fontoynont, M.; Kammerud, R.; Bauman, F.; 
Andersson, B.; Howard, T.C. (Lawrence Berkeley Lab., 
CA (USA)). Jun 1982. Contract AC03-76SF00098. 6p. 
(CONF-820819—11). NTIS, PC A02/MF AOl. Order 
Number DE82018806. 

From 7. national passive solar conference; Knoxville, TN, 
USA (29 Aug 1982). 

An investigation has been made of potential lighting electric- 
ity reductions and associated thermal impacts of replacing electric 
light with sunlight admitted through rooftop glazing on a single- 
story, prototypical commercial building. Experimental scale models 
have been used to determine the fraction of the solar radiation en- 
tering the aperture which reaches the work plane as useful illumina- 
tion. This information is used in a developmental version of the 
building energy analysis computer program BLAST-3.0 to predict 
reductions in lighting electricity and the impacts on energy con- 
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sumption for heating and cooling the building. It is found in general 
that the lighting electricity reductions are more significant than the 
heating and cooling impacts in a properly designed system. In an 
improperly designed daylighting system, where reduction of light- 
ing electricity is the only design criterion, deleterious thermal im- 
pacts can negate the lighting electricity benefits. 


50722 (LBL—14569) DOE-2 and superlite daylighting 
programs, Selkowitz, S.; Kim, J.J.; Navvab, M.; Winkel- 
mann, F. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jun 1982. Contract AC03-76SF00098. 7p. 
(CONF-820819—10). NTIS, PC A02/MF AOl. Order 
Number DE82018533. 

From 7. national passive solar conference; Knoxville, TN, 
USA (29 Aug 1982). 

Portions of document are illegible. 

Described are the capabilities and limitations of two day- 
lighting computer programs, the algorithms used in each, results of 
validation studies, and sample results using each of these programs. 
Features now under development for both programs which should 
further extend their usefulness as design tools are also described. 


50723 (LBL-PUB—442) Computerized instrumented resi- 
dential audit: CIRA Version 1.0 reference manual. (Lawrence 
Berkeley Lab., CA (USA)). Mar 1982. Contract AC03- 
76SF00098. 454p. NTIS, PC A20/MF AO1. Order Number 
DE82015617. 

Portions of document are illegible. 

Computerized, Instrumented, Residential Audit (CIRA) is a 
collection of programs related to building energy analysis and de- 
signed for a wide variety of microcomputers. It couples interactive 
features with simplified computer models of building energy analy- 
sis. The program uses data inputs on doors, walls, windows, active 
and passive solar features, greenhouse, landscape, roof/ceiling, infil- 
tration, HVAC system, subfloor, appliances, and economic informa- 
tion. One output it provides is a design energy analysis of the build- 
ing, i.e., data on monthly heatig and cooling loads, energy use, infil- 
tration rates and so on. The second type of output is a retrofit 
package - the base set of retrofits for the building under considera- 
tion, given the investment limit, interest rate, etc., that the user has 
chosen. Described are the computer’s engineering methods, eco- 
nomic optimization, program organization and glossary, questions 
library, retrofit library, weather library, and utility programs. 
(LEW) 


50724 (NBS-BSS—133) Performance of the Norris 
Cotton Federal Office Building for the first three years of op- 
eration. Hill, J.E.; May, W.B. Jr.; Richtmyer, T.E.; Elder, 
J.; Tibbott, R.L.; Yonemura, G.T.; Hunt, C.M.; Chen, P.T. 
(National Bureau of Standards, Washington, DC (USA). 
Center for Building Technology). Aug 1981. 139p. NTIS, 
PC A07/MF AO1. Order Number DE82004900. 

The Norris Cotton Federal Office Building is a medium-size 
seven-story Government office building of approximately 11,000 m? 
(117,000 ft?) total floor area. It is located in Manchester, New 
Hampshire, and was designed to demonstrate a number of energy 
saving concepts. Some of the major energy conserving features of 
the building are the use of solar collectors; heavy masonry con- 
struction with exterior insulation; small over all window area; heat 
recovery from heat pumps, chillers, a natural gas-powered engine/ 
generator, and the ventilation system; modular boilers; thermal stor- 
age tanks; and a variety of energy conserving lighting systems. A 
team from the Center for Building Technology, National Bureau of 
Standards (NBS), has been monitoring the performance of the 
building since it was occupied in September 1976. The project has 
involved not only an analysis of building energy consumption, but 
also a study of the effectiveness of the various lighting systems, a 
determination of the response of the occupants to the building, and 
a cost analysis of the construction and operation of an energy con- 
serving building. This report describes the building’s performance 
for the first 3 years of operation. 
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50725 (NBS-BSS—134) Determining cost-effective insula- 
tion levels for masonry and wood-frame walls in new single- 
family housing. Petersen, S.R.; Barnes, K.A.; Peavy, B.A. 
(National Bureau of Standards, Washington, DC (USA). 
Center for Building Technology). Aug 1981. 125p. NTIS, 
PC A06/MF AO1. Order Number DE82006808. 

Economically optimal insulation methods and resistance 
levels for three different types of walls in a one-story, single-family 
residence are calculated for a wide range of geographic locations, 
energy prices, heating and cooling equipment efficiencies, and fi- 
nancial evaluation criteria. The three basic wall types examined are 
8-in. concrete block walls, brick and block walls, and wood-frame 
walls with lightweight siding. Changes in annual heating and cool- 
ing requirements for an 1176 ft? prototype house resulting from sev- 
eral different insulation resistances in each wall type are calculated 
using the NBS Load Determination program and Test Reference 
Year climate data for a number of geographic locations. Changes in 
heating requirements are correlated with heating degree days to 
provide estimates of energy savings in all geographic regions of the 
continental United States. Cooling requirements are not found to 
vary significantly with the thermal resistance of the walls under a 
typical operating profile except in the southwestern desert. An 
index number system is developed to quickly determine insulation 
levels based on the data generated in the report. 


50726 (NBS-Handbook—135-Rey.) 


Life-cycle costing 


manual for the federal energy management programs. Ruegg, 


R.T. (National Engineering Lab. (NBS), Washington, DC 
(USA)). May 1982. Contract AI01-77CS20460. 236p. NTIS, 
PC A11/MF AO1. Order Number DE82017356. 

Portions of document are illegible. 

This manual is a guide to understanding the life-cycle cost- 
ing method and an aid to calculating the measures required for 
evaluating energy conservation and renewable energy investments 
in all Federal buildings. It expands upon the life-cycle costing crite- 
ria contained in the Program Rules of the Federal Energy Manage- 
ment Program (Subpart A of Part 436, Title 10, U.S. Code of Fed- 
eral Regulations) and is consistent with those criteria. Its purpose is 
to facilitate the implementation of the Program Rules by explaining 
the life-cycle costing method, defining the measures, describing the 
assumptions and procedures to follow in performing evaluations, 
and giving examples. It provides worksheets, a computer program, 
and instructions for calculating the required measurements. The 
life-cycle costing method and evaluation procedures set forth in the 
Federal Energy Management Program Rules and described in 
greater detail in this guide are to be followed by all Federal agene- 
cies for all energy conservation and renewable energy projects un- 
dertaken in new and existing buildings and facilities owned or 
leased by the Federal government, unless specifically exempted. 
The establishment of the methods and procedures and their use by 
Federal agencies to evaluate energy conservation and solar energy 
investments are required by Section 381(a)(2) of the Energy Policy 
and Conservation Act, as amended, 42 U.S.C. 6361(a)(2); by Sec- 
tion 10 of Presidential Executive Order 11912, amended; and by 
Title V of the National Energy Conservation Policy Act, 92 Stat. 
3275. 


50727 (NP—2750406) Energy conservation for houses 
and its calculation methods. Lee, S.H. (Det kongelige 
Danske Kunstakademi, Copenhagen. Arkitektskolen). Apr 
1981. 89p. NTIS (US Sales Only), PC A05/MF AO1. Order 
Number DE82750406. 

The concept of energy conservation of houses has been de- 
veloped and began to be applied widely since the first oil crisis. 
Now we can say definitely that insulating a house is the most effec- 
tive way of saving energy, and the renewable energy sources are 
useful only when the demand for space heating and hot water is 
minimized by insulating. If a house is well insulated, it will need a 
much smaller, simpler and cheaper heating system. So it will be less 
efficient to put a solar collector and wind generator on a poorly 
insulated house. Architects and engineers should have a certain 
level of practical knowledge of insulation for house to persuade 
customers using insulating materials and structure. Moreover, it is 
very essential to amend the existing building codes in order to fa- 
cilitate this basic necessity. For instance, the Building Regulations 
of Denmark requires a U-value of 0.4 W/m? degC for heavy 
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weight external wall. If the cavity wall has outer and inner leaf of 
just normal brick with internal finish of 20 mm cement mortar, 
which is a typical wall construction for houses in Korea, the thick- 
ness of insulation materials to the cavity can be calculated in order 
to fullfil the U-value of 0.4 W/m? degC in addition to the cavity of 
the external heavy wall: expanded polyurethane 58 mm, urea for- 
maldehyde foam 67 mm, expanded polystyrene 78 mm, mineral 
wool 94 mm. The economic feasibility of solar heating system has 
been calculated. By applying 25% of the year inflation ratio for fuel 
cost, the result turns out economically comparable with solar heat- 
ing systems. 


50728 (NP—2902403) Indoor climate in Danish flats. 
Korsgaard, J. (Aarhus Univ. (Denmark)). 1981. 113p. (In 
Danish). NTIS (US Sales Only), PC A06/MF AO1. Order 
Number DE82902403. 

To improve heat economy, leaky single-glass windows are 
being widely replaced with new, double-glass windows in tight 
frames. The present results describe changes in the indoor environ- 
ment which follow from such draught-proofing of dwellings. The 
indoor air temperature and humidity were registered as a point 
measurement in bedroom and living room. Indoor temperatures are 
higher in sealed apartments. The absolute humidity was higher 
during the winter time in sealed than in unsealed apartment. The 
thermal environment was found to be better in sealed than in un- 
sealed apartments. The present investigation has shown that sealing 
apartments raises the indoor air humidity, and as a consequence 
more house-dust mites were found in dust from mattresses and 
floors in bedroom. The number of spores from fungi in bedroom air 
and in house-dust was the same in sealed as in unsealed apartments. 
The results have shown that sealing of apartments leads to an im- 
provement of the indoor climate in several respects, but also, that 
the reduced air renewal in sealed apartments leads to a deteriora- 
tion of the indoor atmospheric environment. As a consequence, 
draught-proofing of dwellings can be expected to lead to a reduc- 
tion in the residents’ comfort and health. 


50729 (NP—2905340) Energy management guide for 
commercial facilities: the Governor's Energy Conservation 
Commitment Program. (Florida Governor’s Energy Office, 
Tallahassee (USA); University of West Florida, Pensacola 
(USA). Office of State Energy Programs). 1981. 26p. 
Governor's Energy Office, The Capitol, Tallahassee, FL 
32301. 

Many opportunities are described for potential energy sav- 
ings, most involving little or no expense or with a very short pay- 
back period, and some requiring greater capital outlay as well as 
technical expertise and advice. Included is a supplement concerning 
warm and cool clothing for men and women. Savings in such areas 
as cooling and heating, lighting, hot and cold water, refrigeration, 
and food preparation are discussed. A conservation and energy 
management plan is described, including definitions and examples; 
information regarding utility bills, surveys and audits; and forms de- 
signed for recording energy consumption. (LEW) 


50730 (ORNL/CON—94) Evaluation plan for the Bonne- 
ville Power Administration residential energy-conservation 
programs. Volume I. Hirst, E.; Berry, L.; Bronfman, B.H.; 
Johnson, K.E.; Tepel, R.; Trimble, J.L. (Oak Ridge Nation- 
al Lab., TN (USA)). Jul 1982. Contract W-7405-ENG-26. 
90p. NTIS, PC A05/MF AO1. Order Number DE82018569. 

A detailed plan is presented for evaluation of the residential 
energy conservation programs offered by the Bonneville Power 
Administration (BPA) to the utilities in its four-state region. The 
steps suggested to conduct a comprehensive evaluation of the pro- 
gram are concisely stated, and include: evaluation planning, data 
collection and processing, analysis of evaluation issues (energy sav- 
ings, cost-effectiveness, differences between participants and non- 
participants, and comparison of heat loss methodology results with 
data), and evaluation outputs. The programs to be evaluated in- 
clude the shower flow restrictor program, water heater wrap pro- 
gram, and the residential weatherization program. (LEW) 
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50731 (ORNL/CON—95) Household-retrofit expendi- 
tures and the federal residential energy-conservation tax 
credit. Hirst, E.; Goeltz, R.; Manning, H. (Oak Ridge Na- 
tional Lab., TN (USA)). Jul 1982. Contract W-7405-ENG- 
26. 50p. NTIS, PC A03/MF AOl. Order Number 
DE82018572. 

Portions of document are illegible. 

The Energy Tax Act of 1978 established a program of feder- 
al tax credits for household investments in certain energy conserva- 
tion equipment (e.g., insulation, storm windows and doors, clock 
thermostats). The credit for such conservation equipment is 15% of 
the first $2000 spent ($300 maximum credit). Internal Revenue 
Service data for 1978, 1979, and 1980 show that a total of more 
than 15 million returns (5.5% of the total) claimed expenditures of 
$9.5 billion (1978-$) on residential retrofit measures eligible for the 
credit. State-level data on reported expenditures, household fuel 
costs, household income, heating degree days, population density, 
and the existence of state conservation tax credits and/or deduc- 
tions were assembled for the three years. Regression equations were 
developed to explain variations in reported retrofit expenditures as 
functions of these explanatory variable plus dummy variables for 
the years 1979 and 1980. These equations explain roughly 75% of 
the variation in reported expenditures across years and states. 


50732 (ORNL/Sub—80-0082/2) Bi-radiant oven: a low- 
energy oven system. Volume II. Executive summary. DeWitt, 
D.P.; Peart, M.W. (Oak Ridge National Lab., TN (USA); 
Purdue Univ., Lafayette, IN (USA)). Oct 1981. Contract 
W-7405-ENG-26. 99p. NTiS, PC AO5/MF A0Ol. Order 
Number DE82018527. 

The new low-energy oven - referred to as the Bi-Radiant 
Oven - features highly reflective cavity walls, absorptive utensils, 
and upper/lower heating elements that are independently powered 
and operate at moderate temperatures. Three major technical areas 
are addressed in this project. The first area is concerned with a heat 
transfer enclosure analysis to relate cavity efficiency to oven pa- 
rameters such as wall reflectivity, heating element configuration, in- 
sulation thickness and other oven parameters. The second area 
deals with the thermal performance of two ovens with wall materi- 
als having emissivities of 0.03 and 0.31; efficiencies of 22% and 
18%, respectively, were obtained, which compare to a range of 12- 
16% for a conventional oven. A method of control was developed 
to provide constant net heat fluxes to the upper/lower surfaces of a 
product. Under simulated microprocessor control, satisfactory oven 
operation is demonstrated for repetitive cake baking. The third area 
is concerned with the food requirements and the establishment of 
oven element power settings to provide acceptable quality for a 
wide variety of foods. Foods were categorized into groups that re- 
quire common power settings. 


50733 (ORNL/Sub—7551/2) Energy transport in porous- 
insulator systems. II. Performance of vertical enclosures. 
Berlad, A.L.; Jaung, R.; Joshi, N.; Westerinen, J. (Oak 
Ridge National Lab., TN (USA); State Univ. of New York, 
Stony Brook (USA). Coll. of Engineering). Aug 1982. Con- 
tract W-7405-ENG-26. 39p. NTIS, PC A03/MF AO1. Order 
Number DE82019894. 

Studies reported are concerned with a limited number of in- 
sulator systems types. Low density glass fiber batts have been ar- 
ranged in vertical orientations within the test section of the Stony 
Brook 4.0 ft by 5.0 ft double heat transfer gauge test apparatus. In 
this apparatus, the test section depth can be varied from less than 
one inch to dimensions of nine inches and above. The principal 
boundaries of the test section are defined by the innermost alumi- 
num plates of the two 4.0 ft by 5.0 ft heat transfer gauges. Exten- 
sive thermocouple information on the temperatures and temperature 
distributions of all four heat transfer gauge plates is obtained and 
recorded. Individual thermocouples are read to better than 0.1°F. 
A schematic of the double heat transfer gauge test apparatus is 
shown. A discussion of the formula, methods, and expected accura- 
cy of R-value measurements derived from the double heat transfer 
gauge test apparatus is given. Two general kinds of observations 
have been made: cellularization effects and convectively induced 
air intrusion effects. These are discussed. 
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50734 (PNL—3944) Overview of energy-conservation-re- 
search opportunities. Hopp, W.J.; Hauser, S.G.; Hane, G.J.; 
Gurwell, W.E.; Bird, S.P.; Cliff, W.C.; Williford, R.E.; Wil- 
liams, T.A.; Ashton, W.B. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Dec 1981. Contract AC06-76RL01830. 
245p. NTIS, PC AII/MF AOl. Order Number 
DE82010399. 

Portions of document are illegible. 

This document is a study of research opportunities that are 
important to developing advanced technologies for efficient energy 
use. The study's purpose is to describe a wide array of attractive 
technical areas from which specific research and development pro- 
grams could be implemented. Research areas are presented for po- 
tential application in each of the major end-use sectors. The study 
develops and applies a systematic approach to identifying and 
screening applied energy conservation research opportunities. To 
broadly cover the energy end-use sectors, this study develops 
useful information relating to the areas where federally-funded ap- 
plied research will most likely play an important role in promoting 
energy conservation. This study is not designed to produce a de- 
tailed agenda of specific recommended research activities. The gen- 
eral information presented allows uniform comparisons of disparate 
research areas and as such provides the basis for formulating a cost- 
effective, comprehensive federal-applied energy conservation re- 
search strategy. Chapter 2 discusses the various methodologies that 
have been used in the past to identify research opportunities and 
details the approach used here. In Chapters 3, 4, and 5 the method- 
ology is applied to the buildings, transportation, and industrial end- 
use sectors and the opportunities for applied research in these sec- 
tors are discussed.Chapter 6 synthesizes the results of the previous 
three chapters to give a comprehensive picture of applied energy 
conservation research opportunities across all end-use sectors and 
presents the conclusions to the report. 


50735 (SBI-R—132) Additional exterior insulation of a 
block of flats. Building methods, costs, and energy saving. 
Noerregaard, M.; Blad, H.; Christensen, G. (Statens 
Byggeforskningsinstitut, Hoersholm (Denmark)). 1981. 48p. 
(In Danish). NTIS (US Sales Only), PC A03/MF AOl. 
Order Number DE82750407. 

The present report describes a project which has for its pur- 
pose to examine the possibilities of providing an existing block of 
flats with exterior additional insulation. The first part of the report 
deals with exterior additional insulation generally. It appears that a 
ventilated structure with metal sheet cladding is the most widely 
used and most thoroughly elaborated method. However, a method 
widely used in Sweden and consisting of hard mineral wool boards 
and reinforced rendering has recently been introduced into the 
Danish market, and thoroughly tested. The main part of the report 
gives a detailed description of the process of insulating the outer 
walls of two houses in Copenhagen built in the 1890's, containing 3 
or 4 room flats. To one of the buildings insulation was applied in 
the form of a ventilated structure with flat boards, while the other 
was insulated with hard mineral wool boards and reinforced ren- 
dering. General experience showed that the solutions chosen and 
the manner in which they were carried out had a decisive influence 
on the economy and on the rational performance of the work - 
which means that the cost may vary considerably from one build- 
ing to another. In case of windows there was no pronounced differ- 
ence between the economy of renovation of the windows and com- 
plete replacement. In one of the houses there is central heating. 
Here the enegy consumed for space heating was measured during 
the season 1979-1980. In addition to the necessary measuring appa- 
ratus which was fitted in the boiler room, a rough regulation of the 
radiator system was carried out, and a climatostat was fittet to 
ensure automatic control of the flow temperature. Compared with 
the consumption during the previous years the measurements 
showed a saving of about 50 per cent. 


50736 (STU—79-3277) Lake water source heat pump 
without icing. Johansson, A. (Styrelsen foer Teknisk Utveck- 
ling, Stockholm (Sweden)). Apr 1981. 23p. (In Swedish). 
NTIS (US Sales Only), PC A02/MF AOl1. Order Number 
DE82750477. 

A plastic heat exchanger was tested in a laboratory water 
tank at low temperatures, in order to study the icing criteria when 
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a refrigerant is used in the heat exchanger. The results can be used 
for dimensioning heat pump systems where lakes are used as heat 
source. 


50737 (STU—80-3848) Air cycle heat pumps. Ljung, L. 
(Styrelsen foer Teknisk Utveckling, Stockholm (Sweden)). 
Sep 1981. 102p. (In Swedish). (SIKOB—1742). NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE82750462. 

Portions of document are illegible. 

Advantages of using air as working medium in heat pumps 
are, beside environmental safety, a low investment cost and a high 
COP. To get a high COP, the different parts of the heat pump 
(compressor, heat exchanger and expander) should be integrated 
into a simple and reliable reciprocating engine. Such a heat pump is 
probably best suited for heating water, and could be used for space 
heating. Another interesting application is for drying purposes. 
Drawbacks with such heat pumps are the large air flows and the 
large components necessary. This theoretical study analyses the 
principles for air cycle heat pumps and makes suggestions for ex- 
perimental studies. 


50738 (TKK-F-A—436) Simulation program for energy 
analysis of multiroom houses for solar energy studies. Aro- 
Heinilae, V.; Suvanen, M. (Helsinki Univ. of Technology, 
Otaniemi (Finland). Dept. of Technical Physics). 29 Dec 
1980. 47p. NTIS (US Sales Only), PC A03/MF A0Ol1. Order 
Number DE82905139. 

A computer model and simulation program for the purpose 
of analyzing energy balances of multiroom individual houses is de- 
scribed. Heat balance equations are presented for the surfaces and 
the air of all the rooms of the building. The program calculates 
energy flows through roof, floor, walls, and windows as a function 
of time in specified indoor and outdoor conditions. It is possible to 
analyze passive solar energy applications with this program or to 
use the program as a part of a larger simulation system under prep- 
aration for active solar energy houses. The program structure as 
well as the input and the output are presented. As an example a 
house with two rooms is analyzed during a winter and a summer 
day. 


50739 (VTT-TUTK—81-15) Evaluation of the Vuilleu- 
mier heat pump for heating applications. Nykyri, M.; Hiis- 
maeki, P. (Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land)). Aug 1981. 38p. NTIS (US Sales Only), PC A03/MF 
AOl. 

A general evaluation of the performance of a Vuilleumier 
heat pump for residential heating is given. The basic considerations 
were devoted to the choice of hot, intermediate and cold operating 
volumes and temperatures, to the phase angle of the two displacers, 
to the dead volumes and to the choice of the working gas. Specific 
attention was then paid to the heat transfer problems at each of the 
three temperatures. The main difficulty was identified with the 
solid-gas heat transfer at both low and intermediate temperatures. 
For a machine of gas volume 5.2 dm‘, pressure 150 bar, operating 
frequency 1/s and heat rejecting capacity 10 kW, the temperature 
drops were evaluated to be 105 K over the hot end heat exchanger, 
40 K over the intermediate temperature heat exchange, and 47 K 
over the cold end heat exchanger. This limits the coefficient of per- 
formance defined as the ratio of the heat rejected at the intermedi- 
ate temperature to the heat supplied at the high temperature to 1.9. 
This figure is lower still when other loss factors are taken into ac- 
count. Moreover, the pressure level should necessarily be dropped 
in order to comply with the regulations for unauthorized users. An- 
other sample calculation for 16 bar gas pressure, 3.3 dm* gas 
volume, and 16 1/s operating frequency yielded only 1.3 for the co- 
efficient of performance. 


50740 Thermal insulation effect of window shutters. Hin- 
termann, K. Bauphysik.; 3: No. 3, 100-103(Jun 1981). (In 
German). 

Investigations have shown that windows facing south save 
heating energy under normal insolation conditions as compared 
with windowless house fronts. Windows of all directions of orienta- 
tion can help to save heating energy if an insulating cover is ap- 
plied at night. Heat losses at night cannot be prevented by shutting 
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off the heating since the temperature reduction at night is not high 
enough, especially in solid, well-insulated buildings. The author in- 
vestigates the demands to be made on thermal insulation in window 
shutters and how these measures can be harmonized. 


50741 Non-technical barriers to energy conservation by 
individual householders. Crossley, D.J. Clayton, Victoria, 
Australia; Monash University (1981). 115p. (NP—2902086). 
Monash Univ., Graduate School of Environmental Science, 
Clayton, Vic., Australia 3168. 

The research project was designed to investigate barriers to 
energy conservation by individual householders. It was decided to 
focus specifically on non-technical barriers, that is, social, institu- 
tional and economic factors which could prevent people from in- 
creasing the efficiency with which they use energy. Barriers were 
identified by content analysis of interviews with householders; these 
barriers were therefore those that were seen as being important 
from the perspective of the householder. Six categories of barriers 
were identified on the basis of the circumstances out of which the 
barriers arose. These were barriers arising out of: the personal pre- 
dispositions of the respondents; the living situations of the respond- 
ents; the economic costs of energy-conserving practices; the social 
costs of energy-conserving practices; inadequate information about 
energy-conserving practices; and structural factors. Distributed 
among these six categories were 25 different types of barriers. Be- 
cause each barriers arises out of a unique set of circumstances in- 
volving a specific person and a particular energy-using situation, it 
is difficult to generalize about the causes of barriers. In an attempt 
to communicate some information about causes, synopses of 10 in- 
terviews with respondents are presented. 


50742 Operating experince with a small heat pump 
system. Korsgaard, A. (Technological Institute, Copenhagen 
(Denmark)). pp 122-126 of Earth heat pump systems. Goete- 
borg, Sweden; Chalmers University of Technology (1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

The problem of airing of a ground source heat pump system 
was investigated. The fluid flow rates that could force air bubbles 
to leave vertical bends in the pipings were determined. 


50743 Experiences from earth heat pumps in Sweden. 
Mogensen, P. (AGA-Thermia, Arvika (Sweden)). pp 203- 
210 of Earth heat pump systems. Goeteborg, Sweden; 
Chalmers University of Technology (1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

A review by the main Swedish producer of ground source 
heat pumps. Operational experiences, failures, costs, and ecological 
considerations are treated. 


50744 Design and cost of low temperature heating sys- 
tems. Bach, H. (Stuttgart Univ. (TH) (Germany, F.R.)). pp 
137-148 of Earth heat pump systems. Goeteborg, Sweden; 
Chalmers University of Technology (1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

The available alternatives of low temperature space heating 
systems suitable for heat pump applications are discussed. The in- 
stallation cost for different systems are estimated. 


50745 Earth heat pumps in existing buildings: an archi- 
tectural problem. Jacobson, L. (Chalmers Univ. of Technol- 
ogy, Goeteborg (Sweden)). Earth Heat Pump Group. pp 
152-154 of Earth heat pump systems. Goeteborg, Sweden; 
Chalmers University of Technology (1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

Studies made by the Earth Heat Pump Group at Chalmers 
University of Technology show that earth heat pump systems for 
heating of existing buildings could be an energy conserving alterna- 
tive to improved thermal insulation measures. This seems to be true 
for buildings with high energy consumption, especially houses with 
a high cultural value and relatively new buildings in good condition 
where extensive building measures can not be economically justi- 
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fied. Most of the buildings concerned have an acknowledged archi- 
tectural value or have become emotionally valued by their occu- 
pants. The introduction of new techniques for heat distribution 
could affect the built environment in different ways. Earth heat 
pump systems require accessibility of ground and earth volumes. 
They need devices for heat collection either of solar heat or outside 
air heat. Large, low temperature heater surfaces and high evapora- 
tor temperature are favourable conditions for the COP of the heat 
pump. This could affect both the inside and outside architecture of 
the buildings. 


50746 Overview of the various possiblities of heat extrac- 
tion and delivery for a water/water heat pump, and an evalua- 
tion of their technical and economical merits. Fordsmand, M. 
(Marc Fordsmand and Co., Charlottenlund (Denmark)). pp 
155-165 of Earth heat pump systems. Goeteborg, Sweden; 
Chalmers University of Technology (1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

Experiences from design and installation of ground source 
heat pumps are reported, and a number of recommendations for 
such installations are given. 


50747 Canadian work on ground source heat pumps. 
Codrington, J.B.; Burgess, A.S.; Skiba, E.L. (Acres Consult- 
ing Services Ltd., Niagara Falls, Ontario (Canada)); Cane, 
R.L.D. (National Research Council of Canada, Ottawa). pp 
167-184 of Earth heat pump systems. Goeteborg, Sweden; 
Chalmers University of Technology (1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

A review is given of canadian activities for develoment of 
ground source heat pumps. Climatological and geological data are 
presented and experimental work review. Results of analytical stud- 
ies, using the finite element method, on soil temperature, heat ex- 
traction etc. are reported in several figures. 


50748 Experiences from earth heat pumps in the Federal 
Republic of Germany. Rudolph, R.; Purper, G. (Battelle-In- 
stitut e.V., Frankfurt am Main (Germany, F.R.)). pp 185-192 
of Earth heat pump systems. Goeteborg, Sweden; Chalmers 
University of Technology (1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

West German R and D in the field of ground source heat 
pumps are presented. Theoretical studies and one pilot project are 
described. It is noted that the official, governmental, interest in pro- 
moting ground source heat pumps is low. 


50749 Experiences from earth heat pump systems in Fin- 
land. Wiksten, R. (Technical Research Centre of Finland, 
Otaniemi (Finland)). pp 193-202 of Earth heat pump sys- 
tems. Goeteborg, Sweden; Chalmers University of Technol- 
ogy (1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

A brief discussion of experiences of ground source heat 
pumps in Finland. Measurements of soil temperature at an experi- 
mental installation are reported. 


50750 Water segregation and structural changes in freez- 
ing soils. Freden, S. (Statens Vaeg- och Trafikinstitut, Lin- 
koeping (Sweden)). pp 43-54 of Earth heat pump systems. 
oD Sweden; Chalmers University of Technology 
1979). 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

This paper will give a simplified and generalized idea of the 
underlying mechanism of the growing ice. 


50751 Measuring equipment to determine heat transpar- 
ency, heat transfer and heat storage of bodies. Keller, E. 
German(FRG) Patent 2,724,846/A/. 14 Dec 1978. 4p. (In 
German). 

Measuring equipment is envisaged, which has a constant in- 
ternal heat source and on which the component to be examined is 
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placed. In order to avoid heat losses through the side walls of the 
measuring equipment, this is surrounded by a jacket with the same 
temperature as the measuring equipment. The K value and heat ca- 
pacity of components can be found with this equipment. 


50752 (DOE/SF/11506—T1) Development of switchable 
hygroscopic materials. Final technical report FY 1980-1981. 
(Energy Materials Research Co., Berkeley, CA (USA)). 
[nd]. Contract FC03-80SF11506. 61p. NTIS, PC A04/MF 
AOl. Order Number DE82011174. 

Portions of document are illegible. 

The following are covered: current considerations in desic- 
cant dehumidification materials, switchable desiccant theory, candi- 
date materials, test methods, test results, product design consider- 
ations, and future research. 


50753 (NP—2906156) Russian fireplace: procedures for 
constructing a high-efficiency masonry fireplace. (Nebraska 
Energy Office, Lincoln (USA)). [nd]. 11p. Nebraska Energy 
Office, P.O. Box 95085, Lincoln, NE 68516. 

The High Efficiency Masonry Fireplace achieves impressive 
conversion efficiencies by burning fuel slowly and keeping the 
products of combustion within the unit for an extended time to 
allow maximum heat transfer to the heated space, minimizing flue 
losses to the atmosphere. The slow burn results from the nearly air- 
tight construction of the unit. A series of horizontal baffles above 
the firebox has the effect of increasing the length of the flue inside 
the building, which increases the surface area for heat transfer from 
the flue gases to the masonry of the unit. 


3202 Transportation 


REFER ALSO TO CITATION(S) 50734, 50760, 50801 


50754 (ANL/EES-TM—177) Description of alternative 
policies for the productive conservation of energy in urban 
transportation. LaBelle, S.J.; Stuart, D.G.; Johnson, L.R. 
(Argonne National Lab., IL (USA)). Sep 1981. Contract W- 
31-109-ENG-38. 34p. NTIS, PC A03/MF AOl. Order 
Number DE82017664. 

A description is presented of two energy conservation strate- 
gies (or policies) that were developed in order to estimate the envi- 
ronmental impacts of changes in energy use for urban transporta- 
tion by the year 2000. The In-Place Policy, which assumes an ex- 
tension of all programs and plans in place in 1980 that affect urban 
transportation, is also described; this policy is used to provide refer- 
ence information against which to compare the two alternative con- 
servation strategies - the Group Travel Policy and the Individual 
Travel Policy. Five categories of individual conservation actions 
were used to define each policy. The five categories of actions: (1) 
land use controls, (2) fuels/vehicles research and development, (3) 
economic/regulatory disincentives for auto travel, (4) group travel 
incentives, and (5) automobile travel behavioral changes - are de- 
scribed as individual actions for the strategies and scenarios as they 
were tested under each of the three policies: In-Place, Group 
Travel, and Individual Travel. Each policy was tested in selected 
US cities. Modifications to the policies made during the TAPCUT 
analyses are summarized. 


50755 (CONF-801203—, pp 3.15-3.17) Integrated farm 
energy systems: near term. Butler, J.L. (SEA Southern Agri- 
cultural Energy Center, Tifton, GA). 1980. NTIS, PC A99/ 
MF AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The combination of alternate energy systems which can be 
intergrated into farm systems are considered. Solar energy and 
wind energy may be used directly. Non-food crops, crops residues, 
and manures for direct or indirect use are discussed. (MCW) 
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50756 (DOE/CS/40531—T1) Using fuel economy and 
synthetic fuels to compete with OPEC oil. Final report. 
Shackson, R.H.; Leach, H.J. (Mellon Inst., Arlington, VA 
(USA). Energy Productivity Center). 1 Mar 1982. Contract 
FG01-81CS40531. 99p. NTIS, PC AO5/MF AOl. Order 
Number DE82018876. 

The study has three major components; an estimate of the 
costs of improving automobile and light truck fuel economy, an es- 
timate of the cost of producing synthetic fuels for transportation, 
and subjecting these estimates to the scrutiny and criticism of a 
steering group composed of experts in the relevant fields. Included 
in appendices are financing fuel economy, and fuel economy sensi- 
tivity analysis scenarios. 


50757 (DOE/CS/50069—T2) Aircraft towing demonstra- 
tion planning phase. Task 11. Study design of an initial field 
test of aircraft towing. (Peat, Marwick, Mitchell and Co., 
San Francisco, CA (USA)). Dec 1981. Contract AC01- 
79CS50069. 23p. NTIS, PC A02/MF A0O1. Order Number 
DE82012192. 

A recommended field test program to investigate numerous 
problems regarding potential extended aircraft towing at US air- 
ports is described. The purpose, selection of airport, participating 
organizations, equipment, personnel, funding, phasing of the field 
test project, and field test experiments are discussed. 


50758 (RISO-M—2324) Electronic flow sensor for 
energy monitoring with external sensing elements. Soe Hoej- 
berg, K. (Risoe National Lab., Roskilde (Denmark)). Feb 
1982. 15p. NTIS (US Sales Only), PC A02/MF AO1/ Also 
available from Risoe Library, DK-4000 Roskilde, Denmark. 
Order Number DE82750408. 

In connection with a need for energy monitoring, an inex- 
pensive experimental version of an oil sensor was developed with- 
out moving parts. A thermodynamic principle is used where heat- 
ing and measurements take place outside the object medium. Main 
components are a resistor heat source and two sets of diode tem- 
perature sensors. A simplified static/dynamic model is presented to- 
gether with measurement results. 


50759 (DOE/AF/93013—T3) Kansvan: an energy and 
money saving vanpooling program for all Kansans, Fishbein, 
J. (Kansas Energy Office, Topeka (USA)). [nd]. Contract 
FG47-81AF93013. 26p. NTIS, PC A03/MF AOl1. Order 
Number DE82014342. 

The purpose of the manual is to acquaint employees and 
managers of Kansas businesses with the concept and operation of a 
vanpooling program. The procedure for organizing a vanpooling 
program is described. Six employer-based vanpool programs in 
Kansas are briefly summarized. (MCW) 


3203 Industry And Agriculture 


REFER ALSO TO CITATION(S) 48977, 49082, 49085, 49086, 49088, 49089, 
49096, 49161, 49162, 49204, 49242, 49489, 49499, 49609, 49675, 50531, 50580, 
50602, 50718, 50734, 50737, 50796 


50760 (ANL/EES-TM—172) Energy consumption due to 
local travel by urban households under three alternative poli- 
cies: 1980 to 2000. Singh, M.K. (Argonne National Lab., IL 
(USA)). Nov 1981. Contract W-31-109-ENG-38. 89p. NTIS, 
PC A05/MF AO1. Order Number DE82015725. 

Portions of document are illegible. 

An evaluation was made of total energy consumption, by 
fuel type, resulting from local travel (by urban households) in 1980, 
1990, and 2000, in two scenarios and three alternative policies. 
Energy consumed in vehicle operation, fuel production, vehicle 
production, and infrastructure construction was projected; and the 
relative impact of each policy was also evaluated. The results indi- 
cate that the Group Travel and Individual Travel Policies in both 
scenarios save on total energy use and total petroleum use relative 
to the In-Place Travel Policy in both scenarios. However, the re- 
sults also indicate that some of the savings achieved in direct 
energy consumed by vehicle operation under the Group Travel and 
Individual Travel Policies are offset by the increased energy re- 
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quired to manufacture the vehicles and to build the infrastructure 
associated with these policies. 


50761 (CONF-801203—, pp 11.17-11.18) Thermal energy 
storage systems for the pulp and paper industry. Edde, H. 
(Howard Edde, Inc., Bellevue, WA); Snellman, E.; Die- 
trich, M.W.; Norden, H. 1980. NTIS, PC A99/MF AOI. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

A description is presented of a Department of Energy study 
underway which has as its purpose the collection and dissimination 
of thermal energy storage system technology for the pulp and 
paper industry with the intent of reducing fossil fuel usage. Feasible 
mill applications are listed. 


50762 (CONF-801203—, pp 3.24-3.25) Integrated energy 
systems for the sugar industry. Kinoshita, C.M. (Hawaiian 
Sugar Planters Association, Aiea); Lui, E.J. 1980. NTIS, PC 
A99/MF AO1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

Cogeneration in the processing phase of the Hawaiian sugar 
industry is discussed. The phase is completely self-sufficient and 
contributes significantly to the statewide generating capability since 
excess electric power is sold to the utility. Measures to improve the 
combustion of bagasse in the boilers in the industry are described. 
An investigation underway to produce an exportable fuel, ethanol, 
from molasses, is noted. Other renewable sources of energy being 
used or examined for possible use in the industry include hydro- 
power, solar energy for sugar cane seed treatment, combustion of 
wood ships, and geothermal energy. (MCW) 


50763 (CONF-801203—, pp 3.26-3.27) Combustion tech- 
nology for industry and agra-business. Johnson, H.M. (Farm 
Show Magazine, Lakeville, MN). 1980. NTIS, PC A99/MF 
AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The latest new developments of biomass burners for on-farm, 
industrial, and buildings use are described. Described are a tractor 
that generates its own fuel while operating; burners that use any 
residues and also corn; a technology using cows’ body heat; and an 


underground pit heating water piped into the house and barn. 
(MCW) 


50764 (CONF-8004188—(Absts.)) Driving energy from 
waste heat. Abstracts. (Verein Deutscher Ingenieure (VDJ) - 
Gesellschaft Energietechnik, Duesseldorf (Germany, F.R.); 
Verein Deutscher Ingenieure (VDI) - Gesellschaft Verfah- 
renstechnik und Chemieingenieurwesen (GVC), Duesseldorf 
(Germany, F.R.)). 1980. vp. (In German). Dep. NTIS (US 
Sales Only). 

From Joint conference on deriving energy from waste heat; 
Koeln, F.R. Germany (29 Apr 1980). 

Selected papers are indexed separately. 


50765 (DOE/AF/92017—T3) Distilling alcohol with 
waste automobile heat. Final report. Reinke, R. (Reinke 
(Ralph G.), Wausau, WI (USA)). 30 Jun 1982. Contract 
FG02-81AF92017. 1lp. NTIS (US Sales Only). Order 
Number DE82018821. 

Portions of document are illegible. 

The distillation unit to be cost effective would have to be 
fabricated and installed by a skilled but free labor do-it-yourselfer 
or hobbyist. A manufacturer would not risk a large production run 
to reduce fabrication cost because of the operational problems 
which make the end result marginal. Similarly the variations of the 
automobiles would require custom fitting the unit to the car. The 
operational methods including permits and EPA rules seriously re- 
strict this type operation for anything other than experiments and 
as a hobby. An acute shortage of fuel would have to take place 
where availability takes precedence over cost and convenience 
before the production of the unit would be worth investing. Draw- 
ings, fabrication instructions and parts lists are included. 
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50766 (DOE/CE—0015) Industrial energy-efficiency-im- 
provement program. (USDOE Assistant Secretary for Con- 
servation and Renewable Energy, Washington, DC). Dec 
1980. 83p. NTIS, PC AO5/MF A0Ol. Order Number 
DE82010030. 

Progress made by industry toward attaining the voluntary 
1980 energy efficiency improvement targets is reported. The man- 
datory reporting population has been expanded from ten original in- 
dustries to include ten additional non-targeted industries and all 
corporations using over one trillion Btu's annually in any manufac- 
turing industry. The ten most energy intensive industries have been 
involved in the reporting program since the signing of the Energy 
Policy and Conservation Act and as industrial energy efficiency im- 
provement overview, based primarily on information from these in- 
dustries (chemicals and allied products; primary metal industry; pe- 
troleum and coal products; stone, clay, and glass products; paper 
and allied products; food and kindred products; fabricated metal 
products; transportation equipment; machinery, except electrical; 
and textile mill products), is presented. Reports from industries, 
now required to report, are included for rubber and miscellaneous 
plastics; electrical and electronic equipment; lumber and wood; and 
tobacco products. Additional data from voluntary submissions are 
included for American Gas Association; American Hotel and Motel 
Association; General Telephone and Electronics Corporation; and 
American Telephone and Telegraph Company. (MCW) 


50767 (DOE/CS/40048—2) Demonstration of the poten- 
tial for energy conservation in several food-processing plants. 
Final report, December 15, 1977-December 31, 1980. Okos, 
M.R.; Marks, J.S.; Baker, T. (Purdue Univ., Lafayette, IN 
(USA). Dept. of Agricultural Economics). 15 Oct 1981. 
Contract AS02-77CS40048. 486p. NTIS, PC A21/MF AO1. 
Order Number DE82005298. 

Portions of this report are illegible. 

A detailed energy audit was performed on an operating fluid 
milk plant with a 1979 production of 12.33 million gallons. Ap- 
proximately 52% of the fuel energy was lost to inefficient boiler 
operation. About 40% of the electrical demand is from refrigeration 
compressors. A detailed evaluation was made of various energy 
saving options. The process heat requirements can be economically 
decreased to 8.4 billion Btu from the present 26.4 billion Btu's. Sim- 
ilarly it was found that 1.15 million kWh of electricity could be 
saved based on the 1979 consumption load. Using various heat re- 
covery options, it was found, while maintaining the normal invest- 
ment criterion, the boiler fuel requirement could be decreased to 
less than 1 billion Btu's per year. 


50768 (DOE/CS/40096—T1) Energy conservation study 
of the plating and surface finishing industry. Final report. 
Mazzeo, D.A.; Holcombe, W.D. (Georgia Inst. of Tech., 
Atlanta (USA). Engineering Experiment Station). Oct 1978. 
Contract AS05-77CS40096. 141p. NTIS, PC A07/MF AO1. 
Order Number DE82011599. 

Portions of document are illegible. 

The American plating and surface finishing industry current- 
ly uses an estimated fifty-two million barrels of oil equivalent 
energy annually. The quantitative breakdown of energy usage in 
twenty electroplating facilities, methods for conserving that energy 
and the energy saving potential in each area are emphasized. The 
total annual electrical energy usage for the twenty plants is 5.30 x 
107 kwh with the largest energy consumers being exhaust fans, plat- 
ing and/or anodizing and lighting respectively. The total annual 
process heat usage is 1.08 x 10’* Btu with the largest energy con- 
sumers being tank heating, boiler losses and space heat. These areas 
provide opportunities for energy savings. Methods for achieving 
these savings are outlined. In addition, several other pertinent areas 
are investigated. A technique for bus bar optimization, which bal- 
ances energy and capital costs, is presented. The relative economics 


for using blowers versus air compressors for air agitation are pre- 
sented. 


50769 (DOE/CS/51095—T7) Study on reduction of ac- 
cessory-horsepower requirements. Third quarterly progress 
report. (AiResearch Mfg. Co., Phoenix, AZ (USA)). 23 Apr 
1975. Contract AC03-76CS51095. 66p. NTIS, PC A04/MF 
A01. Order Number DE82011804. 
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Portions of document are illegible. 

The objective of this study program is to minimize auto- 
motive accessory horsepower consumption, and thereby maximize 
overall vehicle fuel economy, by utilizing continuously variable 
speed drives or auxiliary power units (APUs) in a standard passen- 
ger automobile. As an aid to definitizing accessory performance, 
load requirements and fuel economy, a baseline vehicle has beeen 
established. This vehicle is a conventional intermediate size 5- or 6- 
passenger automobile with a 4.1 to 5.7 liter (250 to 350 cubic inch) 
displacement, spark ignition engine. Accessories to be considered 
are the alternator, power steering system, power brakes, air condi- 
tioner, cooling fan, water pump and emission control air pump. A 
program summary of major accomplishments is presented includ- 
ing: accessory drive devices analyses; vehicle computer model fuel 
economy analyses; improved accessory efficiency analysis; resized 
engine fuel economy analysis; accessory evaluation matrix complet- 
ed; drive-systems trade-study completed and the prime concept pre- 
sented; and variable-speed belt-drive concepts reviewed. 


50770 (EGG-FM—5768) Fouling of a finned-tube diesel 
flue-gas heat recuperator: Test Cycle I final report. Casper, 
L.A.; Bogue, J.L.; Semler, T.T.; Waite, T.H. (EG and G 
Idaho, Inc., Idaho Falls (USA)). Feb 1982. Contract ACO07- 


761D01570. 40p. NTIS, PC A03/MF A0Ol. Order Number 
DE82013805. 


A finned-tube, cross-counter flow, heat recuperator was op- 
erated on the exhaust stack of a large diesel generator. Temperature 
data was continuously monitored to assess the effects of fouling on 
the heat transfer coefficient. Although relatively clean No. 2 diesel 
fuel was used, the fins accumulated a layer of sooty deposit over a 
period of several days. When the experiment was terminated at the 
end of 12 days, the heat transfer coefficient had been reduced 
nearly 50%; the reduction of heat transfer had begun to level off, 
although steady state had not been achieved. Examination of the 
deposits showed a variation from tarry deposits on the upstream 
tubes to fluffy soot on the downstream tubes. Although the fin gap 
on the downstream tubes was greatly reduced by the deposits, no 
bridging of the fins occurred. 


50771 (LMF—91, pp 515-519) Toxicity of 2,2,2-trifluor- 
oethanol in Chinese hamsters and Beagle dogs. Marshall, 
T.C.; Hahn, F.F.; Brooks, A.L.; Hobbs, C.H. Dec 1981. 
NTIS, PC A99/MF AOl1. 

In Inhalation Toxicology Research Institute annual report, 
October 1, 1980-September 30, 1981. 

An LD® 380 mg/kg/day was obtained in male Chinese 
hamsters when trifluoroethanol (TFE) was given by intraperitoneal 
injection for 4 consecutive days. An intravenous dose of 100 mg/ 
kg/day for 2 days was lethal to a male Beagle dog. Testicular 
epithelial degeneration was evident during histological examination 
of tissues from both species at all dose levels tested. It was most 
severe for Chinese hamsters after 17 days and partial resolution was 
observed by 68 days. Other targets for cellular damage were bone 
marrow, liver, and spleen. No dose-dependent change was observed 
in the frequency of sister chromatid exchanges in bone marrow 
cells obtained from a second group of Chinese hamsters. These 
studies provide further evidence that TFE is a potential testicular 
toxin to humans. 


50772 (NP—275040) State-subsidized energy saving 
measures in connection with industrial processes etc. Annual 
report 1980. (Teknologistyrelsen, Copenhagen (Denmark). 
Formidlingsraadet). 1981. 42p. (In Danish). NTIS (US Sales 
Only), PC A03/MF A0O1. Order Number DE82750404. 

A general evaluation is made of the activities in 1980. A 
survey is given of the consumption of the subsidies in the industrial 
sector, and information is given of the limits of the subsidies. A sta- 
tistical survey is given of the results of energy conservation togeth- 
er with information on the types of energy conservation measures 
that have been used. The legal basis of the state-subsidies and the 
committees for administrating the subsidies are mentioned. In an ap- 
pendix the efficiency of the accomplished projects are evaluated. 





6341 / ERA VOL. 7, NO. 19 


50773 (NP—2902018) Sterile acceptable milk (SAM): a 
major energy-saving technology. Summary and recommenda- 
tions. (Maryland Univ., College Park (USA). Agricultural 
Experiment Station). Oct 1980. 45p. NTIS, PC A03/MF 
A01. Order Number DE82902018. 

Milk consumption, its nutritial values, and its sanitation and 
preservation are reviewed. The production of sterile milk as an al- 
ternative to pasteurized milk is discussed. A technical assessment of 
the feasibility of introducing sterile acceptable milk (SAM) into the 
American economy and the energy and economic impacts that 
would result are summarized. Research has demonstrated that milk 
sterilized as a free falling film in a saturated steam environment pro- 
ducea product which consumers would find comparable to existing 
pasteurized milk. This bulletin provides an overview of the re- 
search project and presents highlights of the analysis. (MCW) 


50774 (NP—2902404) Heat recovery in ventilation sys- 
tems. Operation experiences. (Teknologisk Inst., Tastrup 
(Denmark)). 1981. 72p. (In Danish). NTIS (US Sales Only), 
PC A04/MF A0O1. Order Number DE82902404. 

Information obtained from heat-recovery equipment produc- 
ers proves the heat recovery program to be poorly followed in ven- 
tilation systems in Denmark. In future equipment better access has 
to be secured both for maintenance and heat exchanger control. 
The maintenance staff has to be better trained in order to control 
the systems. The range of conserved energy is about 700 million 
kWh yearly (about 200 million in 1980). About 100 000 kWh can be 
saved already now by means of the established heat-recovery de- 
vices in the 509 ventilation systems discussed in this report. 


50775 (NZERDC—64) Energy use in the kilning, curing, 
drying and brewing industries. (New Zealand Energy Re- 
search and Development Committee, Auckland). Apr 1981. 
21p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE82901426. 

Results are described of a survey of energy use in the fol- 
lowing industries: cement manufacture, glass products, clay prod- 
ucts, brewing, plaster and plaster wallboard, concrete products, and 
heat-cured painted sheet metal. The investigations were made to 
revise the findings and recommendations of a 1975 study of energy 
use in these industries. In this report the differences between the 
previous and current studies are demonstrated. Factors affecting 
energy use are discussed. A summary report is presented of a work- 
shop conducted to examine impediments to government energy 
policy related to substitution of non-automotive oil-based fuels in 
industry. (MCW) 


50776 (PNL—4319) Case history studies of energy con- 
servation improvements in the dairy industry. (Pacific North- 
west Lab., Richland, WA (USA)). Jun 1982. Contract 
AC06-76RL01830. 94p. NTIS, PC AO5/MF A0Ol. Order 
Number DE82018828. 

Presented are ten case histories about energy-efficient tech- 
nologies implemented by the dairy industry. For each case is pre- 
sented: the name and location of the company, and its product line; 
energy consumption and costs at the plant before and after imple- 
mentation of energy-conserving technology; the factors that 
prompted the investment; and product quality as a result of the new 
equipment. The measures presented are: refrigeration compressor 
replacement, turbulators in boiler tubes, stack exchange on boilers, 
reverse osmosis, six-effect evaporator, multi-effect evaporator with 
thermal vapor recompressor, spray dryer heat recovery, efficient 
compressor operations, mechanical vapor recompression evapora- 
tor, preheated spray dryer air with recoverable waste heat. (LEW) 


50777 (PNL—4320) Case history studies of energy con- 
servation improvements in the meat industry. (Pacific North- 
west Lab., Richland, WA (USA)). Jun 1982. Contract 
AC06-76RL01830. 85p. NTIS, PC AO5/MF AOl. Order 
Number DE82018830. 

Presented are case histories for ten energy-efficient technol- 
ogies implemented by the meat industry. For each case is present- 
ed: the name and location of the plant, name of plant employee 
contact with address and telephone number, energy consumption 
and costs at the plant before and after implementation of energy- 
conserving technology, description of the investment decision proc- 
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ess, and changes in production or product quality as a result of the 
new equipment. The measures presented are: continuous rendering, 
high-pressure return on the boiler, heat recovery from condensate 
return and flash steam, continuous whole blood processing, preheat- 
ing of process water with recovered refrigeration waste heat, con- 
tinuous rendering of poultry scraps, electrical stimulation of beef, 
preheating and storing process water with recovered refrigeration 
waste heat, microcomputer control system, and housekeeping im- 
provements. (LEW) 


50778 Third symposium on biotechnology in energy pro- 
duction and conservation. Scott, C.D. (ed.). New York NY; 
John Wiley & Sons, Inc. (1981). 674p. (CONF-810554—). 
a & Sons, Inc., 605 Third Ave., New York, NY 
1 2 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

Forty-nine papers are included. A separate abstract was pre- 
pared for each one. (MHR) 


50779 Enzymatic removal of dissolved aromatics from in- 
dustrial aqueous effluents. Alberti, B.N.; Klibanov, A.M. 
(Massachusetts Inst. of Tech., Cambridge). Biotechnology 
and Bioengineering Symposium; No. 11, 373-379(1981). 
(CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

A new method has been elaborated for the removal of phen- 
ols and aromatic amines from industrial waste waters. It involves 
the treatment of solutions containing the pollutants with horsera- 
dish peroxidase and hydrogen peroxide. Such treatment results in 
precipitation of phenols and aromatic amines from water due to 
their enzymatic crosslinking. This approach was used to remove 
over 40 different phenols and aromatic amines (including known 
human carcinogens and mutagens) from water. For many pollut- 
ants, the efficiencies of the enzymatic removal are very high (ex- 
ceeding 99%), whereas for others they are significantly lower. It 
was discovered that easily removed phenols and aromatic amines 
greatly enhance the enzymatic precipitation of those that have rela- 
tively low removal efficiencies. This finding is of great importance 
for the treatment of real industrial wastewaters, which always con- 
tain mixtures of pollutants. The described method appears to be 
economically feasible and has been successfully employed for treat- 
ment of wastewaters obtained from a chemical plant. 


50780 Methane generation from high-strength industrial 
wastes with the anaerobic biological fluidized bed. Hickey, 
R.F.; Owens, R.W. (Ecolotrol, Inc., Bethpage, NY). Bio- 
technology and Bioengineering Symposium; No. 11, 399- 
413(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

The anaerobic biological fluidized-bed process has been 
shown to be effective for the simultaneous generation of methane 
gas and stabilization of high-strength wastewaters. Presented is a 
compendium of pilot-scale testing on a variety of wastes including 
dairy, chemical, food processing, soft drink bottling, and heat treat- 
ment liquors. Results demonstrate that, in most cases, greater than 
80% biological oxygen demand (BODs) reduction can be attained 
at organic loading rates of 16 kg chemical oxygen demand (COD)/ 
m/day or higher. The effect of organic loading for each class of 
waste is presented. The excellent compatibility of the biological 
fluidized-bed reactor concept with anaerobic treatment is due to 
many factors, the foremost being that fluidization of small-grained 
mediz results in extremely large surface areas for biological coloni- 
zation (on the order of 300 m?/m®*) and consequently high biomass 
concentrations [8000 to 40,000 mg volatile suspended solids (VSS)/ 
L]. Because of this, long sludge retention times may be maintained 
at relatively short hydraulic residence times. The system is a net 
energy producer in most cases and normally shows a payback on 
the initial capital expenditure in less than five years. 
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50781 Biological treatment of nitrate wastewater using 
fluidized-bed bioreactors. Walker, J.F. Jr. (Oak Ridge Na- 
tional Lab., TN); Hancher, C.W.; Genung, R.K.; Patton, 
B.D.; Kowalchuk, M. Biotechnology and Bioengineering Sym- 
posium; No. 11, 415-427(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservatioa; Gatlinburg, TN, USA (12 May 1981). 

Fluidized-bed bioreactors were tested as processes for deni- 
trifying process wastewaters at flows of 23 m°%/d (0.2-m-diam 
column) and 166 m°/d (0.5-mm-diam column). A mixed denitrifying 
culture obtained from garden soil was used as an inoculum for the 
bioreactors; films of denitrifying bacteria were allowed to form on 
0.25 to 0.50-mm-diam anthracite coal particles that were fluidized in 
the bioreactor. As average nitrate concentrations were increased 
from ca. 1000 to 2500 g/m‘, denitrification rates increased from 25 
to 48 kg nitrate-nitrogen/d m° for 11-min hydraulic retention times. 
These rates appeared to be independent of column diameter. Two 
0.2-m-diam bioreactors operated in series on influent nitrate concen- 
trations of 2000 g/m* could produce nitrate effluent concentrations 
S 44 g/m*. 


50782 Fixed film biokinetics of ferrous iron oxidation. 
Wichlacz, P.L.; Unz, R.F. (Pennsylvania State Univ., Uni- 
versity Park). Biotechnology and Bioengineering Symposium; 
No. 11, 493-504(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

The kinetics of fixed film biological Fe(II) oxidation were 
studied in bench scale rotating biological contactors (RBC). Fer- 
rous iron oxidation efficiencies of better than 90% were obtained 
over the range of Fe(II) mass loadings tested [0.007 to 0.53 mg 
Fe(II)/cm?/h] and at mean influent Fe(II) concentrations of 107 +- 
9 mg Fe(II)/L and 507 +- 31 mg Fe(II)/L. Rates of Fe(II) oxida- 
tion were affected primarily by influent Fe(II) concentration and, 
to a lesser degree, by Fe(II) mass loadings. The density of iron-oxi- 
dizing bacteria associated with RBC disk solids increased when the 
mass Fe(II) application rates and influent Fe(II) concentration in- 
creased. Steady-state accessory nutrient utilization per milligram of 
Fe(II) oxidized were 0.001 to 0.003 mg PO,-P and 0.002 to 0.007 
mg NHs-N. 


50783 Microbial processes for removal of suspended clays 
from selected industrial wastewaters. Brierley, C.L. (New 
Mexico Bureau of Mines and Mineral Resources, Socorro); 
Lanza, G.R.; Scheiner, B. Biotechnology and Bioengineering 
Symposium; No. 11, 507-520(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

Finely divided clays, generated by beneficiating phosphate, 
are impounded for up to several decades to effect dewatering. 
Under contract to the Interior Department's Bureau of Mines, sev- 
eral microbiological processes were tested for aggregating suspend- 
ed clays. Polymers, isolated from Leuconostoc mesenteroides, 
Xanthomonas sp., and Beijerinckia indica, flocculated dilute phos- 
phatic clay-slime at a rate comparable to polyethylene oxide; how- 
ever, biopolymer-flocculated clays produced turbid supernatants. 
Cladosporium cladosporioides, enriched from phosphatic clay- 
slimes, produced a bioflocculant, and agitated incubation of C. Cla- 
dosporioides spores, sugar, and yeast extract with phosphatic clay- 
slimes induced clay-fungus pelletization. Microbiologically mediat- 


ed clay removal may have application in industrial wastewater 
clarification. 


50784 Effects of elevated pressures on iron- and sulfur- 
oxidizing bacteria. Davidson, M.S.; Torma, A.E.; Brierley, 
J.A.; Brierley, C.L. (New Mexico Inst. of Mining and 
Tech., Socorro). Biotechnology and Bioengineering Sympo- 
sium; No. 11, 603-618(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

The physiological responses of Thiobacillus ferrooxidans, 
Thiobacillus thiooxidans, and the facultatively thermophilic mi- 
crobe TH3 to simulated deep solution mining conditions (elevated 
hydrostatic pressures and oxygen tensions) have been studied. 
Maximum hydrostatic pressures permitting growth of T. ferrooxi- 
dans and TH3 on ferrous sulfate were 30.4 and 25.3 MPa, respec- 
tively. Simple hydraulic compression of washed cell suspensions for 


ERA VOL. 7, NO. 19 / 6342 


48 h at pressures ranging from 0.1 to 68.9 MPa did not affect fer- 
rous iron oxidation upon decompression but did result in measur- 
able impairment of sulfur oxidation by T. thiooxidans. The presence 
of divalent copper (5000 ppM) or hexavalent uranium (1000 ppM) 
in pressurized T. ferrooxidans and TH3 suspensions did not affect 
barotolerance as decompressed cells oxidized iron as effectively as 
the metal-free controls. Hydrostatic pressuress over the range 0.1 to 
68.9 MPa retarded carbon dioxide fixation rates in T. ferrooxidans. 
Although low absolute pressures (0.1 to 6.9 MPa) coupled with hy- 
perbaric oxygen tensions were strongly inhibitory to growth, sulfur 
oxidation, and carbon dioxide fixation; ferrous iron oxidation was 
less affected by hyperbaric oxygen. 


50785 Energy economy in Nordic industry. Andersen, 
P.H.; Finnedal, B.H. Roskilde, Denmark; Risoe Library 
(1980). 253p. (In Danish). Risoe Library, DK-4000 Roskilde, 
Denmark. 

The employment, economic and energetic situation in var- 
ious industrial branches and their importance for industry as a 
whole is mapped for Nordic countries. Future Nordic energy proj- 
ects can base their attempts to decrease energy costs per unit on 
this report. In food and stimulants industry, chemical, glass and ce- 
ramic industry over 90% energy is used for processing while in 
steel- and metal-industry the processing consumes only about 25%. 
Rentability of new investments in energy saving should be consid- 
ered in these branches against investments in automation, new 
equipment etc. Common Nordic energy-saving projects can provide 
much better energy economy. For instance 4% of USA energy 
which had formerly been used in drying processes is drastically de- 
creased and if the USA result can be transferred to Nordic condi- 
tions DKr 160 million can be save. Prospective common projects 
are process-types like drying, spray-drying, heat treatments of min- 
eral proproducts, and evaporation. 


50786 (PB—82-123324) Combined generation of electric- 
ity and heat in the dairy industry. Final report. Jansen, L.A.; 
Piersma, H. (Commission of the European Communities, 
Ispra (Italy)). [nd]. 73p. NTIS PC E04/MF E04. 

The aim of the project is to assess if the manufacture of milk 
powder can be integrated with a ‘total energy’ (TE) system in 
which power and by-product heat utilization are optimized. Al- 
though such a system has a lower efficiency than a central power 
station, the total efficiency, based on primary energy, is likely to be 
attractive because of the heat recovered from the integrated proc- 
ess. Evaporators and spray dryers in the dairy industry have a high 
heat demand compared with power consumption. A small part of 
this heat can be supplied by the TE system, but because of its low 
temperature level it can only be used to preheat air for the dryer. 


50787 (PNL—4363) Energy conservation in the textile 
industry: 10 case histories. (Pacific Northwest Lab., Rich- 
land, WA (USA); Georgia Inst. of Tech., Atlanta (USA). 
Engineering Experiment Station). [nd]. Contract AC06- 
76RLO1830. 95p. NTIS, PC AOS/MF A0O1. Order Number 
DE82018831. 

Presented are ten case studies of energy conserving technol- 
ogies that have been implemented by the textile industry. For each 
case is given: the name and location of the plant and an employee 
contact, description of products, energy consumption and costs in 
years before and after the energy conserving technology was imple- 
mented, energy savings since the energy conserving technology 
was implemented, description of investment decision-making proc- 
ess, and description of any institutional and environmental consider- 
ations. Measures included are: tandem preparation line, dyebath 
reuse, bump-and-run (dyebath temperature drifts for the last 85% of 
the hold time), foam finishing, wastewater heat recovery, 
wastewater chlorination and reuse, oven exhaust air counterflow, 
boiler economizer, wood-fired boiler, and solar industrial process 
heat. Several other energy conserving technologies that were not 
studied are briefly summarized. (LEW) 
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50788 (KTH-UVT—36) Cost 2 heat production. Daf- 
gore, N.; Mundt, E.; Peterson, F. (Royal Inst. of Tech., 

tockholm (Sweden)). [nd]. 112p. (In Swedish). NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE82902180. 

The report consists of 6 separate papers, all dealing with 
heat losses of oil-fired boilers. The radiation and convection losses 
from the casings of the boilers are treated. Calculations are based 
on analogue experiments. Heat transfer of boiler doors and the eco- 
nomical isolation is presented on graphs. The loss of flow through 
at intermittent operation is measured and calculated as well as the 
significance of the chimney temperature.(G.B.). 


3206 Municipalities And Community Systems 


REFER ALSO TO CITATION(S) 49489, 49608, 49663, 49675, 50580 


50789 (ANL/CNSV—24) Introduction to community 
energy auditing: analyzing supplies, demands, and systems in 
a community. Pferdehirt, W.P.; Kron, N.F. Jr.; Tschanz, 
J.F. (Argonne National Lab., IL (USA)). Sep 1981. Con- 
tract W-31-109-ENG-38. 97p. NTIS, PC A05/MF AOl. 
Order Number DE82008710. 

Portions of document are illegible. 

This report presents basic concepts about a community 
energy audit and one procedural approach to the conduct of such 
an audit. It also analyzes several components of a comprehensive 
local energy audit, brings together in one place a mass of biblio- 
graphical information about current literature in the field, and com- 
pares in some detail three notable examples of published audit 
methodologies: The Planner’s Energy Workbook, County Energy 
Plan Guidebook, and Comprehensive Community Energy Planning 
(also called the Hittman methodology). For the Hittman method- 
ology, the report provides in condensed form a set of worksheets. 
Much of the procedural information presented here comes from re- 
ports published by and about communities that have used audits as 
part of their larger programs of local energy management. The 
report recommends six general principles for the conduct of a local 
energy audit, regardless of which specific methodology or combi- 
nation of methodologies is used. First, the audit should be part of a 
larger balanced program of local energy management. Second, it 
should interact with the rest of the program on a continual basis. 
Third, it should be broad in scope. Fourth, its content and compu- 
tational procedures should be structured to best meet the anticipat- 
ed applications of the audit. Fifth, it should rely on secondary data 
to the extent possible. Sixth, those conducting a community energy 
audit should expect to be faced with problems in data collection 
that will require creative solutions. 


50790 (ANL/CNSV-TM—95) Proceeding of the confer- 
ence on energy conservation: retrofit of municipal wastewater 
treatment facilities. (Argonne National Lab., IL (USA)). 
Feb 1982. Contract W-31-109-ENG-38. 270p. (CONF- 
8106220—). NTIS, PC A12/MF AOl. Order Number 
DE82013710. 

From Conference on energy conservation: retrofit of munici- 
pal wastewater treatment facilities; Los Angeles, CA, USA (23 Jun 
1981). 

. Separate abstracts were prepared for sixteen papers present- 
ed at the conference. Twelve papers were included in the Energy 
Abstracts for Policy Analysis. (MCW) 


50791 (BNL—31485) Modeling the impact of tax credits 
for investment in energy recovery from municipal solid waste. 
Anandalingam, G. (Brookhaven National Lab., Upton, NY 
(USA)). 1982. Contract AC02-76CH00016. 5p. (CONF- 
820463—2). NTIS (US Sales Only). Order Number 
DE82017565. 

From 13. annual conference on modeling and simulation; 
Pittsburgh, PA, USA (22 Apr 1982). 

Portions of document are illegible. 

A model is presented for forecasting and assessing the 
impact of tax credit incentives for investment in energy recovery 
from Municipal Solid Waste (MSW). The model is formulated to 
identify annual optimal capital investment in, and energy recovered 
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from MSW facilities for reference and policy scenarios, and analyze 
the economic consequences. 


50792 (CONF-801203—, pp 13.25-13.26) Implementing 
renewable energy through a redevelopment project. Hirsch, 
T.; Becker, W. 1980. NTIS, PC A99/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The redevelopment project of the Soldiers Grove Communi- 
ty in Wisconsin is described. It was mandated that all new buildings 
achieve thermal efficiency of 4 Btu/ft°/DD; that all commercial 
structures receive at least 50% of their heating energy from the 
Sun; and that the municapality retain ownership of all the land with 
the exception of where the buildings were placed to assure solar 
access and solar-oriented landscaping. Utilization of other renew- 
able sources is planned. (MCW) 


50793 (CONF-8009212—) Energy conservation in the 
Wiehl open-air swimming pool and multi-purpose hall. Lec- 
ture and discussion meeting of RWE-Anwendungstechnik. 
(Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Essen 
(Germany, F.R.). Abt. Anwendungstechnik). 1980. 173p. (In 
German). NTIS (US Sales Only), PC A08/MF AO1. Order 
Number DE82901107. 

From HDT meeting on energy conservation in the Wiehl 
open air swimming pool and multi-purpose hall; Essen, F.R. Ger- 
many (23 Sep 1980). 

Portions of document are illegible. 

Individual papers were abstracted separately. 


50794 (DOE/CS/40245—T1) Feasibility study for non- 
conventional fuel use for an industrial integrated energy 
system, La Grange, Georgia. Birchfield, J.L.; Wade, D.W.; 
Bulpitt, W.S.; Harris, D.; Muller, J.; Hodges, W,; ; Robinson, 
W,; : Williams, ns Lederle, G.; Fenton, D. (Georgia Inst. of 
Tech., Atlanta (USA). Engineering Experiment Station; 
Sverdrup and Parcel and Associates, Inc., St. Louis, MO 
(USA); Georgia Forestry Commission, Atlanta (USA)). Mar 
1981. Contract AC05-79CS40245. 258p. NTIS, PC A1l2/MF 
A01. Order Number DE82010086. 

Portions of document are illegible. 

A feasibility study for the construction and operation of a 
wood-fired combined heat and power production plant has been 
conducted in conjunction with the development of a 600-acre In- 
dustrial Park. Several options are available to system planners 
which include phasing of the plant in small increments, producing 
steam as a primary energy source, producing electricity as a pri- 
mary energy source, and using various local wood resources for 
fuel. Wood wastes found at wood products industries, sawmills, and 
residue left in the forest after harvesting are evaluated as a renew- 
able energy source for the central energy plant. Both thermal and 
electrical energy production are evaluated for its cost effectiveness 
in the LaGrange situation. Alternative fuel sources including coal, 
oil, and municipal refuse are also being considered as back-up fuel 
supplies. Key elements of the study include: (1) a thorough search 
of literature concerned with wood as an energy source, wood har- 
vesting techniques, and wood combustion equipment; (2) a techni- 
cal analysis of the industrial park’s energy requirements through a 
survey conducted by Georgia Tech; (3) development of a design 
criteria for the central energy system along with the investigation 
of alternative energy supply schemes. To avoid any adverse im- 
pacts on air and water quality in the LaGrange area, an investiga- 
tion of environmental impacts was conducted during the study. In 
addition, cost analyses including life cycle benefits, operating and 
ownership arrangements, and alternative financing schemes are ex- 
plored. 


50795 (NP—2905140) Grindsted project. Final report. 
(Jysk-Fynske Elsamarbejde (ELSAM), Fredericia (Den- 
mark); Vestkraft I/S, Esbjerg (Denmark)). 15 Jan 1982. 61p. 
(In Danish). NTIS (US Sales Only), PC A04/MF AOi. 
Order Number DE82905140. 

The report describes the basic presumed requirements for 
heat supplies from a dual-purpose power plant at Grindsted (Den- 
mark). All the district heating needs and steam supplies to Grinsted 
Products firm can be optimally met by a combined heat-power 
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plant with a spreader-stoker fueled boiler of 60t/h and a turbine 
with 11 MW generator. Profitability based on the existing district 
heating network does not differ essentially from that with maximal- 
ly built-up district heating. Part of steam production can be sold to 
the local slaughter house and meat factory, improving economy of 
the project. 


50796 (NP—2905263) City of Modesto digester-gas 
scrubber system (methane). (Modesto Public Works Dept., 
CA (USA)). Feb 1980. 4p. NTIS, PC A02/MF A0O1. Order 
Number DE82905263. 

Portions of document are illegible. 

A system is described that separates methane from sewage 
gas. To process the raw digester gas, it is first compressed and then 
injected into the base of a pressurized tower (scrubber tower). As 
the digester gas flows up the tower, a counter flow of water re- 
moves the contaminants leaving 98% pure methane with a heating 
value of about 1000 BTU’s per cubic foot. The water from the 
bottom of the scrubber tower is piped to the top of a second tower 
(regenerator tower). In the regenerator tower the contaminants are 
removed from the water and are vented to the atmosphere. The 
water is recirculated. The methane can be used to propell autos by 
pumping it into pressure tanks, usually 2400 PSI pressure. A rea- 
sonable sized tank will hold 325 cubic feet of methane which is the 
equivalent to 3.25 gallons of gasoline. More than one tank may be 
mounted on a vehicle. 


50797 Technical-economic analysis: project of renewable 
energy utilization in larger existing district heating systems. 
Jensen, J.; Land, N.; Rasmussen, H.C. Odense, Denmark; 
Odense University (1981). 77p. (In Danish). Risoe Library, 
DK-4000 Roskilde, Denmark. 

Assens District Heating Plant (Funen, Demark) with yearly 
consumption of 266 TJ was chosen as a model for analysis of pros- 
pective utilization of renewable energy sources in Danish heating 
plants. Little Belt is considered to be unlimited reservoir for heat 
pumps. Municipal waste water, waste heat from industry, and 
ground heat are other potential sources. Minor hot water storage 
facilities are possible, while larger ones have to be investigated first. 
The models considered presume some 56TJ/year from waste heat 
utilization, straw- and waste combustion should contribute with 
about 70 TJ/year, solar collectors with 64 TJ, windmills with a 
swept area 25.000 m? (5 large windmills with wing-length 40 m) 
combined with 8 to 10 days heat store would give 113 TJ/year. 
Combination of mentioned enegy sources will cut down power 
from power plant, and 187 TJ yearly can be achieved by using fuel 
corresponding to 104 TJ/year. Lifetime of installations is planned 
for about 15 years. ’ 


50798 Algal bioflocculation and energy conservation in 
microalgal sewage ponds. Eisenberg, D.M. (Univ. of Califor- 
nia, Richmond); Koopman, B.; Benemann, J.R.; Oswald, 
W.J. Biotechnology and Bioengineering Symposium; No. 11, 
429-448(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

Controlled bioflocculation for harvesting of microalgae pro- 
duced during municipal wastewater treatment in high-rate ponds 
was investigated. Nonflocculant algal cultures were produced in 
high-rate ponds operated at very high dilution rates or with poor 
mixing. Bioflocculation of such cultures was achieved by isolating 
them in secondary ponds, but isolation periods of up to 29 days 
were required. In-pond sedimentation of flocculant algal cultures 
produced by the isolation technique resulted in algal removals con- 
sistently exceeding 80%. When high-rate ponds were operated with 
improved mixing and at moderate-to-high dilution rates, flocculant 
algal cultures were developed. The settleability of flocculant algal 
cultures produced in this manner averaged 76 to 80% when meas- 
ured in 24-h-detention Imhoff cones and 71% when measured in 48- 
h-detention settling ponds. It is estimated that, under suitable cli- 
mate conditions, a high-rate pond system employing biofloccula- 
tion-sedimentation for algal removal would require less than one- 
half the direct energy input of an equivalently sized activated 
sludge or trickling filter plant. This requirement could be provided 
entirely through complete utilization of biogas produced from an- 
aerobic digestion of primary (sewage) sludge. 
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50799 (KTH-UVT—35) Cost and the length of life of 
medium-sized heating plants. Axelsson, N.Aa.; Dafgaard, N. 
(Royal Inst. of Tech., Stockholm (Sweden)). [nd]. 137p. (In 
Swedish). NTIS (US Sales Only), PC A07/MF A0O1. Order 
Number DE82902181. 

The project dealt with the cost of heat production. Three 
papers are included in this report: (i) the cost of investment and 
service of oil-fired central heating plants, (ii) the length of life of 
boilers and burners, and damage on oil-heated boilers and the sur- 
rounding equipment, (iii) the cost of environmental control when 
using oil-firing. 


33 ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


3301 Internal Combustion Engines 


REFER ALSO TO CITATION(S) 49480, 50119, 50769 


50800 (DOE/ET/11342—T1) Random and unsteady com- 
bustion processes in diesel engine noise. Final report. Strahle, 
W.C. (Georgia Inst. of Tech., Atlanta (USA). School of 
Aerospace Engineering). 1979. Contract AS05-77ET 11342. 
34p. NTIS, PC A03/MF A0O1. Order Number DE82010263. 

Portions of this report are illegible. 

Progress is reported in a study in which the primary techni- 
cal goal was to demonstrate that a significant part of the cylinder 
pressure spectrum in diesel engines is caused by random, not peri- 
odic, pressure fluctuations and that these random fluctuations cause 
a substantial amount of noise. Tasks were carried out on two en- 
gines, a single cyclinder four stroke and an eight cylinder two 
stroke engine. For the four stroke engine it was found that between 
25 and 50% of the noise radiated was indeed due to the random 
cylinder pressure fluctuations. For the two stroke engine, only 
about 25% of the noise could be ascribed to this effect. Variables 
investigated on both engines were load and speed. Additional varia- 
bles checked on the single cylinder engine were injection timing 
and alcohol addition. In all cases the results were checked for con- 
tamination of the signal due to transducer vibration. Multiple analy- 
sis methods were applied to the data to assure validity. 


50801 (JPL-PUB—81-101-Vol.2) Future fuels and en- 
gines for railroad locomotives. Volume II. Technical docu- 
ment. Liddle, S.G.; Bonzo, B.B.; Purohit, G.P.; Stallkamp, 
J.A. (Jet Propulsion Lab., Pasadena, CA (USA)). 1 Nov 
1981. Contract AI01-78CS55151. 413p. NTIS, PC Al8/MF 
A01. Order Number DE82016004. 

Portions of document are illegible. 

A study was made of the potential for reducing the depend- 
ence of railroads on petroleum fuel, particularly Diesel No. 2. The 
study takes two approaches: (1) to determine how the use of Diesel 
No. 2 can be reduced through increased efficiency and conserva- 
tion, and (2) to use fuels other then Diesel No. 2 both in Diesel and 
other types of engines. The study indicates that the possible reduc- 
tion in fuel usage by increasing the efficiency of the present engine 
is limited; it is already highly energy efficient. The use of non-pe- 
troleum fuels, particularly the oil shale distillates, offers a greater 
potential. A coal-fired locomotive using any one of a number of en- 
gines appears to be the best alternative to the diesel-electric loco- 
motive with regard to life-cycle cost, fuel availability, and develop- 
ment risk. The adiabatic diesel is the second-rated alternative with 
high thermal efficiency (up to 64%) as its greatest advantage. The 
risks associated with the development of the adiabatic diesel, how- 
ever, are higher than those for the coal-fired locomotive. The ad- 
vantage of the third alternative, the fuel cell, is that it produces 
electricity directly from the fuel. At present, the only feasible fuel 
for a fuel cell locomotive is methanol. Synthetic hydrocarbon fuels, 
probably derived from oil shale, will be needed if present diesel- 
electric locomotives are used beyond 1995. Because synthetic hy- 
drocarbon fuels are particularly suited to medium-speed diesel en- 
gines, the first commercial application of these fuels may be by the 
railroad industry. 
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50802 (NP—2902637) Comparison of high-compression 
(epsilon = 13) Otto gasoline engines, Otto natural-gas. en- 
gines and direct-injection diesel engines with regard to pollut- 
ant emission, emission reduction, efficiency and power. Weid- 
mann, K. (Technische Hochschule Darmstadt (Germany, 
F.R.). Fachbereich Maschinenbau). 30 Apr 1980. 234p. (In 
German). NTIS (US Sales Only), PC Al1/MF AO1. Order 
Number DE82902637. 

Thesis. 

Investigations are carried out with the aim of reducing fuel 
consumption and pollutant emissions. Three types of engines are 
compared: A diesel engine, a conventionally fuelled internal com- 
bustion engine, and an internal combustion engine operated with 
anti-knock fission gas. 


3302 External Combustion Engines 


REFER ALSO TO CITATION(S) 50801 


50803 (DOE/NBM—1001) System optimization of a high 
efficiency steam engine. Task 2 and final report. Schneider, 
P. (Dutcher Industries, Inc., San Diego, CA (USA)). Nov 
1981. Contract FG01-80CS50225. 80p. NTIS, PC A05/MF 
AOl. Order Number DE82011259. 

Portions of this report are illegible. 

This project was initiated as a logical follow on to prior ef- 
forts by the State of California in the development of low pollution, 
external combustion steam engines. The program was funded with 
a grant from the US Department of Energy to the California De- 
partment of Transportation (CAL TRANS). CAL TRANS con- 
tracted with Dutcher Industries, Inc. of San Diego to accelerate 
the improvement of the efficiency of Rankine cycle (steam) engines. 
More specifically this project dealt with the thorough testing and 
documentation of the performance of a steam engine which had 
been built during a previous program. The engine system was 
tested and evaluated during 1981. The peak thermal efficiency was 
24%, which was less than the project goal of 27%, but was higher 
than any measured previously. It is projected that further refine- 
ments and modifications would increase the peak thermal efficiency 
to 27%, and that development of a three stage engine (the current 
one is two stage) would result in a peak thermal efficiency of up to 
30%. 


50804 (NP—25391) Construction of an improved auto- 
motive-steam-engine design per CAL TRANS RFP TA 77-1. 
Final report, Milestone VI. Smith, T.J. (Dutcher Industries, 
Inc., San Diego, CA (USA)). 7 Jul 1980. 119p. NTIS, PC 
A06/MF A0O1. Order Number DE82902272. 

Portions of this report are illegible. 

The purpose of this research and development program was 
to determine the potential thermal efficiency of a small (50 horse- 
power) automotive-type steam engine. The maximum thermal effi- 
ciency demonstrated was 22%, somewhat short of the 27% goal, 
but believed to be the highest efficiency ever verified with a small 
Rankine cycle engine. If the development effort is continued there 
is a good potential for a 27 to 30% thermal efficiency engine 
system by 1985. The performance of two small passenger cars, one 
a current model 3000 lb compact car and the second a future 2000 
Ib vehicle with improved aerodynamics, was estimated for the ex- 
isting engine with 22% peak efficiency) and for a future 30% peak 
efficiency engine. The combined driving cycle fuel economy ex- 
tremes for these conditions ranged from 19.6 to 42.2 mpg. Based on 
previous emissions tests of experimental steam automobiles and the 
projected fuel mileages, the exhaust emissions will be considerably 
lower than the federal research goals of 0.4 grams/mile of HC and 
NO/sub x/, and 3.4 grams/mile of CO. This has not yet been 
achieved with internal combustion engines. The primary virtue of 
the Rankine cycle engine is the low level of exhaust emissions. An- 
other advantage is the ability to burn a wider variety of substitute 
(non-petroleum) fuels. These studies show that an automotive steam 
engine might cost only 14% more to produce than a standard spark 
ignition engine. While future costs of all alternative engines remain 
uncertain, steam engines might cost less than other low-polluting 
power systems. 
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3303 Electric-powered Systems 


REFER ALSO TO CITATION(S) 50530, 50538, 50542, 50637, 50638 


50805 (DOE/CS/54209—7) Environmental control sub- 
systems for electric and hybrid vehicles. A study evaluation 
report. Zeldin, B. (Jet Propulsion Lab., Pasadena, CA 
(USA)). 15 Apr 1982. Contract AI01-78CS54209. 42p. (JPL- 
PUB—82-17). NTIS, PC A03/MF A0Ol. Order Number 
DE82013934. 

Portions of document are illegible. 

Results of parallel contracts awarded by the US eee 
of Energy's Electric and Hybrid Vehicle Program to TRW and 
MTI are summarized. Both contractors conducted studies to com- 
pare all known heating and cooling mechanisms and methods for 
the purpose of determining those best suited for the Environmental 
Control Subsystem (ECS), a nonpropulsion technology for electric 
and hybrid vehicles. Rationale is presented for recommendations 
concerning the further development of ECS candidates that are sig- 
nificant departures from current ECS technology. Ranking data 
and methods are excerpted from the contractor's final reports and 
are evaluated. Recommendation is given for further study of the 
split absorption heat pump/refrigerator ECS scheme developed by 
MTI, leading to a proof-of-concept development. 


50806 (DOE/CS/54209—8) Performance characteristics 
of an electric-vehicle lead-acid battery pack at elevated tem- 
peratures. Chapman, P. (Jet Propulsion Lab., Pasadena, CA 
(USA)). 1 Apr 1982. Contract AI01-78CS54209. 42p. NTIS, 
PC A03/MF AOl1. Order Number DE82013327. 

Portions of document are illegible. 

Data are presented for discharge testing of an 18-Exide IV 
electric car battery pack over initial electrolyte temperature vari- 
ations between 27 and 55°C. The tests were conducted under labo- 
ratory conditions and then compared to detailed electric vehicle 
simulation models. Results showed that battery discharge capacity 
increased with temperature for constant current discharges, and 
that battery energy capacity increased with temperature for con- 
stant power discharges. Dynamometer test of the GE Electric Test 
Vehicle showed an increase in range of 25% for the highest elec- 
trolyte temperature. 


50807 (DOE/CS/54209—T2) DOE ETV-1 electric test 
vehicle. Phase III: performance testing and system evaluation. 
Final report. Kurtz, D.W. (Jet Propulsion Lab., Pasadena, 
CA (USA)). Dec 1981. Contract AI01-78CS54209. 78p. 
(JPL-PUB—81-93). NTIS, PC A0OS5/MF A0Ol. Order 
Number DE82013331. 

Portions of document are illegible. 

The DOE ETV-1 represents the most advanced electric ve- 
hicle in operation today. Engineering tests have been conducted by 
the Jet Propulsion Laboratory in order to characterize its overall 
system performance and component efficiencies within the system 
environment. A dynamometer was used in order to minimize the 
ambient effects and large uncertainties present in track testing. Ex- 
tensive test requirements have been defined and procedures were 
carefully controlled in order to maintain a high degree of credibil- 
ity. Limited track testing was performed in order to corroborate 
the dynamometer results. Test results include an energy flow analy- 
sis through the major subsystems and incorporate and aerodynamic 
and rolling losses under cyclic and various steady speed conditions. 
A complete summary of the major output from all relevant dyna- 
mometer and track tests is also included as an appendix. 


50808 (NP—2905141) Note on electric-powered cars. 
(Teknologistyrelsen, Copenhagen (Denmark). Formidlings- 
raadet). Jul 1981. 39p. (In Danish). NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE82905141. 

There exists in Demark technical possibilities for production 
of a Danish elctric-powered van as well as a personal car with 
maximum velocity 50-60 km/hour and maximum range of about 60 
km per recharging. There are reasons to expect that such a vehicle 
will be competitive on the Danish market and a possibility for 
export. The market for electric cars depends on modification of 
automobile state-taxes and charges, so that these cars become com- 
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petitive. This will require a minimum of 1000 units to be sold annu- 
ally. 


50809 (UCID—19367) Roadway-powered-electric-vehicle 
impact study: preliminary supporting analyses. Latorre, V.R.; 
Spogen, L.R. Jr. (Lawrence Livermore National Lab., CA 
(USA)). 15 Dec 1981. Contract W-7405-ENG-48. 4lp. 
NTIS, PC A02/MF AO1. Order Number DE82013758. 

Portions of document are illegible. 

The Roadway-Powered Electric Vehicle (RPEV) impact 
analysis program is described, and the results to date are presented. 
Expressions for the number of RPEVs and miles of powered road- 
ways required to accomplish the desired replacement VMT in a 
USA have been derived, as well as a procedure to determine 
hourly energy demand resulting from using RPEVs and powered 
roadways. Conversions factors from VMT to electric energy have 
- also been determined. The input and output data requirements for 
RECAPS have been determined, as well as the formats for the data 
for both the EPRI-supported effort, and the simpler, non-EPRI- 
supported program. The differences between the two programs are 
also discussed, and data are presented on the average VMT in each 
major utility service area within the US. 


50810 Microcomputer control of an inverter-fed synchro- 
nous motor. Richter, W. Regelungstech. Prozessautom.; 29: 
No. 10, 341-350(Oct 1981). (In German). 

Converter supplied synchronous motors are of particular in- 
terest for large power ratings, since they require only a simple load 
commutated inverter. In this paper it is shown that the complex 
control of the drive can be performed advantageously by a micro- 
computer. The machine-side inverter is controlled at the commuta- 
tion limit, permitting the drive to be operated with maximum 
power factor. 


50811 Westinghouse nickel iron battery design and per- 
formance. Rosey, R.; Taber, B.E. (Westinghouse Electr 
Corp). pp Paper 8030, 6p of EVC 80 conference proceed- 
ings (Electric Vehicle Council), 1980. Andrews, L. (ed.). 
Washington, DC; Electric Vehicle Council (1980). 

From 3. international electric vehicle exposition and confer- 
ence; St. Louis, MO, USA (May 1980). 

The Westinghouse nickel iron battery system has demon- 
strated performance characteristics capable of meeting the needs for 
near term electric vehicle applications. Present efforts, resulting 
from a DOE/ANL sponsored program under the E/HV Act, are 
concentrated on development of electrodes and cell hardware capa- 
ble of meeting battery performance and cost objectives. These near 
term objectives include demonstration of 54 wh/kg gravimetric 
energy density, 120 wh/1 volumetric energy density, and 150 w/kg 
power density in vehicle batteries capable of attaining 1000 cycles 
life. The design features of the battery system, which also include 
an on-board electrolyte circulation system, are discussed. Recent 
performance characteristics of electrodes, cells, modules and batter- 
ies to be given include energy density, power profiles, charge/dis- 
charge profiles, cyclic stability, and vehicular mission profile per- 
formance. 


50812 Development of the nickel-iron battery system for 
electric vehicle propulsion. Hudson, R. (Eagle-Picher Ind 
Inc, Joplin, MO). pp Paper 8031, 10p of EVC 80 conference 
proceedings (Electric Vehicle Council), 1980. Andrews, L. 
(ed.). Washington, DC; Electric Vehicle Council (1980). 

From 3. international electric vehicle exposition and confer- 
ence; St. Louis, MO, USA (May 1980). 

The nickel-iron battery system is currently being developed 
at Eagle-Picher Industries for use in the propulsion of electric and 
electric/hybrid vehicles. Eagle-Picher, through a cooperative 
agreement with the Swedish National Development Co. has 
brought into the battery development program advanced iron elec- 
trode technology which is not currently available in the United 
States. This iron electrode technology, coupled with Eagle-Picher's 
nickel electrode technology and background, a battery with high 
specific energy, relatively low maintenance and long cycle life. The 
goals of the present program are to provide a battery with a stor- 
age capacity of 25-30 kwhr, specific energy of 60 wh/kg, and a 
cycle life in excess of 1,500 cycles. Voltage levels are presently tar- 
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geted to be in the 96-120 v range. In order to meet the require- 
ments of a vehicle battery, it has been necessary to move the nickel 
electrode thickness from 1.2 to 2.4 mm while maintaining identical 
loading ratios of active material. The program has also dictated the 
development of a thin 1.2 mm iron electrode. Developments in 
each of these areas are discussed. Full-scale nickel-iron cells fabri- 
cated and placed under test have currently yielded energy densities 
in the range of 50-55 wh/kg. Most recently 6-v modules have been 
fabricated and placed under test. Testing has shown module capaci- 
ties to be stable at 280 AH with a corresponding energy density of 
48 wh/kg. Energy efficiencies to data have been 70% or better. 


50813 Nickel/zine VIBROCEL battery for EV applica- 
tions. Pearlman, E. (ESB Technol Co). pp Paper 8032, 7p of 
EVC 80 conference proceedings (Electric Vehicle Council), 
1980. Andrews, L. (ed.). Washington, DC; Electric Vehicle 
Council (1980). 

From 3. international electric vehicle exposition and confer- 
ence; St. Louis, MO, USA (May 1980). 

The VIBROCEL concept as applied to Ni-Zn batteries 
offers the advantage of extended life to this battery system. The 
design principle involves a discrete spacing between electrodes, and 
the vibration of the negative electrode assembly at low frequencies 
only during charge. This vibratory motion enhances the deposition 
of a uniform plating of zinc by equalizing the concentration gradi- 
ents of zincate in the electrolyte. No barrier type separator system 
is required and zinc shape change is virtually eliminated. Thermal 
rise problems normally encountered in nickel zinc cells are much 
less of a problem. The life of the system depends mainly on the 
character of the nickel cathodes and can be expected to exceed 
1000 cycles. The nature of VIBROCEL construction imposes a 
penalty in energy density and specific volume as compared to con- 
ventional Ni-Zn batteries. This paper presents details of cell and 
battery design, and test results of experimental cells and batteries. 
Problem areas are discussed along with the development effort di- 
rected toward their solution. An estimation of improvements in per- 
formance is presented. 7 refs. 


50814 Results of simulated driving profiles in the testing 
of near-term electric vehicle batteries. Hornstra, F.; Berrill, 
E.; Cannon, P.; Corp, D.; Frederickson, D.; Kremesec, V.; 
Lark, W.; Swoboda, C.; Webster, C. (Argonne Natl Lab, 
IL). pp Paper 8034, 7p of EVC 80 conference proceedings 
(Electric Vehicle Council), 1980. Andrews, L. (ed.). Wash- 
ington, DC; Electric Vehicle Council (1980). 

From 3. international electric vehicle exposition and confer- 
ence; St. Louis, MO, USA (May 1980). 

Simulated driving profiles applied in the laboratory play an 
important role in the comparison of batteries being tested and eval- 
uated for electric-vehicle applications. At the National Battery Test 
Laboratory (NBTL), two methods are utilized for simulated testing 
of near-term batteries under electric-vehicle (EV) driving sched- 
ules, both of which consist of a period of simulated acceleration, 
cruise, braking and rest. One method, that requires sophisticated 
equipment, involves the application of a power versus time profile. 
The other method, developed at the NBTL, uses a series of four 
constant current steps per driving cycle. A state-of-the-art lead-acid 
battery and a Ni/Fe battery were subjected to simplified driving 
profiles. The number of driving cycles completed per discharge by 
these batteries was nearly identical to that completed by the same 
types of batteries in power profile tests. Simulated driving profiles 
were used to estimate the projected range of a vehicle powered by 
improved lead-acid, Ni/Fe and Ni/Zn batteries under development. 
Increases in range were indicated when regenerative braking was 
used, and charge acceptance by the batteries seemed good during 
regenerative braking. In all tests, the profile is from the SAE 
J227aD driving schedule negotiated by the newly developed DOE/ 
GE/Chrysler electric vehicle (ETV-1). 4 refs. 


50815 Generic battery model for electric and hybrid vehi- 
cle simulation performance prediction. Chapman, P. (JPL, 
Pasadena, CA). pp Paper 8051, 17p of EVC 80 conference 
proceedings (Electric Vehicle Council), 1980. Andrews, L. 
(ed.). Washington, DC; Electric Vehicle Council (1980). 

From 3. international electric vehicle exposition and confer- 
ence; St. Louis, MO, USA (May 1980). 
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The importance of battery models for predicting Electric 
and Hybrid Vehicle (EHV) performance is pointed out. The term 
“generic” is described as it pertains to battery models and computer 
simulation. A battery polynomial equation is formulated that pro- 
vides the main hypothesis for several generic battery models. Tem- 
perature compensation is factored into the polynomial and the base- 
line fractional utilization battery model is explained. The JPL/ 
PURDUE model, used in the DOE funded ELVEC EHV Comput- 
er Simulation Program is described. This model is a generic modifi- 
cation of an algorithm developed at Purdue University. The rela- 
tionship between this model and the fractional utilization model is 
illustrated, and the accuracy of the model is compared to actual ve- 
hicle and laboratory tests. 11 refs. 


3304 Hybrid Systems 


REFER ALSO 10 CITATION(S) 50805, 50815 


50816 (UCRL—15471-Vol.2) Design study of flywheel - 
CVT - heat-engine vehicle-propulsion system. Phase 1. Final 
report. Volume II. Appendices. Kalns, I. (Lawrence Liver- 
more National Lab., CA (USA); Eaton Corp., Southfield, 
MI (USA). Engineering and Research Center). Dec 1981. 
Contract W-7405-ENG-48. 613p. (ERC-TR—8148). NTIS, 
PC A99/MF AO1. Order Number DE82017633. 

Portions of document are illegible. 

Appendices to the final design study report on a flywheel- 
continuously variable transmission (CVT)-heat engine vehicle pro- 
pulsion system are included in this volume and present information 
on: specifications for a CVT system; Fortran programs for the 
computerized simulation of the performance of conventional vehi- 
cles and flywheel-hybrid vehicles; and the performance testing and 
performance of a CVT system. (LCL) 


50817 Diesel-electric MaK locomotive DE 501 with 
three-phase AC power transmission. Ditting, G. Z. Eisen- 
bahnwes. Verkehrstech.; 105: No. 5, 129-137(May 1981). (In 
German). 

Krupp MaK Maschinenbau GmbH, Kiel, has developed a 
new diesel electric standard locomotive with BBC three-phase AC 
power transmission. The three-axle locomotive with a driving 
engine output of 500 kW is destined for heavy shunting service 
with industrial and connecting railways, where working and eco- 
nomical advantages are to be expected by the special features of the 
three-phase AC technique. Out of the first series of 20 locomotives 
some are already brought into operation with different clients on 
the home market and in foreign countries. In completion of the 
new diesel electric standard programme a bogie locomotive having 
a driving engine capacity of 1120 kW is under construction. 


3305 Flywheel Propulsion 


50818 (UCRL—15452) Composite-flywheel burst-contain- 
ment study. Sapowith, A.D.; Handy, W.E. (Lawrence 
Livermore National Lab., CA (USA)). 8 Apr 1982. Con- 
tract W-7405-ENG-48. 120p. (AVSD—0350-81-RR). NTIS, 
PC A06/MF AO1. Order Number DE82014138. 

Portions of document are illegible. 

A key component impacting total flywheel energy storage 
system weight is the containment structure. This report addresses 
the factors that shape this structure and define its design criteria. In 
addition, containment weight estimates are made for the several 
composite flywheel designs of interest so that judgements can be 
made as to the relative weights of their containment structure. The 
requirements set down for this program were that all containment 
weight estimates be based on a 1 kWh burst. It should be noted that 
typical flywheel requirements for regenerative braking of small 
automobiles call for deliverable energies of 0.25 kWh. This leads to 
expected maximum burst energies of 0.5 kWh. The flywheels stud- 
ied are those considered most likely to be carried further for oper- 
ational design. These area: The pseudo isotropic disk flywheel, 
sometimes called the alpha ply; the SMC molded disk; either disk 
with a carbon ring; the subcircular rim with cruciform hub; and 
Aveco’s bi-directional circular weave disk. The flywheel materials 
for the disk are S-glass; the subcircular rim is Kevlar over S-glass. 
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Test data on flywheel bursts and containment failures were ana- 
lyzed. Recommendations are made for further testing. 


3306 Vehicle Design Factors 
REFER ALSO TO CITATION(S) 50816 


50819 (DOE/ER/10063—T1) DOE wave-turbine-engine 
demonstration. Final report. Coleman, R.R. (General Power 
Corp., Paoli, PA (USA)). 11 Jun 1982. Contract FG05- 
79ER10063. 24p. NTIS, PC A02/MF AOl1. Order Number 
DE82018322. 

Portions of document are illegible. 

Research on a wave turbine engine, a device which uses 
energy of vehicle engine exhaust gases to compress the engine inlet 
air, and which can perform the same function as a conventional tur- 
bocharger, is described. A wave turbine engine has been designed, 
built and tested with results that clearly demonstrate: effective 
wave compression and expansion; and a proportional relationship 
between fuel flow and shaft horsepower at low speed, under 11,000 
rpm. This relationship shows increasing overall efficiency with in- 
creased power. This project has demonstrated the potential of the 
GPC Wave Engine for a wide range of applications. Significant 
progress has been made to show that this technology is a practical 
basis for advanced power units with definite advantages over high 
performance conventional units. (LCL) 


50820 (DOE/R5/10326—T1) Recycling the kinetic 
energy of a moving automobile. Semi-annual progress report, 
September 15, 1981-August 31, 1982. Huffman, P.R. (Huff- 
man (Paul), Inc., Pemberville, OH (USA)). 1981. Contract 
FG02-81R510326. 3p. NTIS, PC A02/MF AOl. Order 
Number DE82014676. 

Portions of document are illegible. 

Progress in research on the use of hydraulic accumulators 
for vehicular energy storage is reported. The selection of the most 
appropriate automobile on which to test this energy storage device 
is in progress. (LCL) 
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50821 Comparison of operating characteristics of a 34- 
kW diesel engine fueled with low-energy gas, biogas, and 
diesel fuel. Ortiz-Canavate, J. (Ciudad Universitaria, 
Madrid, Spain); Vigil, S.A.; Goss, J.R.; Tchobanoglous, G. 
Biotechnology and Bioengineering Symposium; No. 11, 225- 
236(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

Diesel engines can be operated in a dual-fuel mode with 
low-energy gas, also called LEG, from thermal gasification or with 
biogas from anaerobic digestion. This article compares the operat- 
ing characteristics of a 34-kW diesel engine operating in dual-fuel 
modes with the operating characteristics of the same engine fueled 
with diesel oil. Performance curves comparing torque, speed, 
power, air ratio, effective efficiency, and exhaust temperature are 
presented for each mode of operation. In the low-energy gas, dual- 
fuel mode, the engine was supplied with low-energy gas from a 
batch-fed, downdraft gasifier fueled with densified solid waste. The 
filtered and cooled low-energy gas was fed to the diesel engine 
through a mixing chamber. In the biogas dual-fuel mode, the engine 
was supplied with synthetic biogas obtained by mixing natural gas 
with compressed carbon dioxide. The synthetic biogas was fed to 
the engine by a carburetor. Pilot diesel fuel was injected into the 
engine for ignition of both the low-energy gas and biogas. In both 
dual-fuel modes, 15 to 24% of the input fuel was diesel oil. It was 
found that the practical power output in the dual-fuel modes was 
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30 kW (86%) with biogas, and 25 kW (71%) with low-energy gas, 
as compared to 34 kW (100%) with normal diesel operation. 
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50822 (EUR—7000) Virtual powers and virtual works in 
mechanics of micropolar continuous media. Grossetie, J.C. 
(Commission of the European Communities, Ispra (Italy). 
Joint Research Centre). 1981. 49p. (In French). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE82701103. 

The expression of virtual work and virtual powers of inter- 
nal actions is established for a continuous medium where the ac- 
tions are defined by fields of forces and moments. A basic formula- 
tion of the mechanical problem is thus obtained and can serve as 
the starting point for variational and quasi-variational formulations 
of these problems. This expression may be used in thermodynamic 
developments relating to research or constitutive laws of materials 
within the context of so-called hidden internal variable formula- 
tions. The principle of virtual works is given in general applied 
then to the classic case through a demonstration consistent with 
this principle and finally applied to the general case in which distri- 
butions of moments are included. The viewpoint adopted is that 
Euler-Cauchy. This expression will have to be accounted for in es- 
tablishing thermodynamic relations regarding materials subjected to 
nuclear effects (irradiated materials). 
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REFER ALSO TO CITATION(S) 48977, 48978, 48996, 48997, 49042, 49327, 
49327, 49449, 49478, 49478, 49480, 49777, 50146, 50164, 50165, 50172, 50193, 
50198, 50198, 50230, 50231, 50235, 50237, 50240, 50242, 50247, 50255, 50258, 
50259, 50294, 50322, 50325, 50327, 50330, 50351, 50384, 50444, 50444, 50932, 
50971, 51031, 51080, 51085, 51354, 51372, 51413, 52256, 52345, 52360 


50823 Effect of cold work on void formation and growth 
in copper during high voltage electron microscope irradiation. 
Leffers, T.; Singh, B.N. (Risoe National Lab., Roskilde 
(Denmark)); Buckley, S.N.; Manthorpe, S.A. (UKAEA 
Atomic Energy Research Establishment, Harwell). pp 235- 
240 of Actes de la conference internationale sur le compor- 
tement sous irradiation des materiaux metalliques et des 
composants des coeurs des reacteurs rapides. Ajaccio, 4-8 
juin 1979. Vol. 1. Poirier, J.; Dupouy, J.M. (eds.). Paris, 
France; Commissariat a l’'Energie Atomique ([nd]). 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

Copper is used as a model material for the study of the 
effect of cold work on void swelling. The irradiations are done in a 
high voltage electron microscope. Irradiation temperature and 
degree of cold work are varied in the ranges 250-450°C and 0-90%, 
respectively. 


50824 (CEA-CONF—5874) Neutron radiation damage in 
superconductor NbsGe. Gely, M.H.; Rullier-Albenque, F.; 
Quere, Y.; Dunlop, A. (CEA Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Section d'Etude des So- 
lides Irradies). Aug 1981. 5p. (CONF-810831—91). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82702097. 

From Fusion reactor materials meeting; Seattle, WA, USA 
(9 Aug 1981). 

A sample of NbsGe of initial critical temperature 
T(C)=19.82 K has been irradiated by fast neutrons at low tempera- 
ture. Critical temperature decreases linearly with neutron flux even 
for the lowest observable changes of T(C). The damage rate, meas- 
ured as the change of resistivity at approximately=22 K, does not 
depend on the state (normal or superconducting) in which the 
sample is being irradiated. 
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50825 (CEA-CONF—5936) Study of adiabatic shear 
bands by means of dynamic compressive tests. Dormeval, R.; 
Stelly, M. (CEA Centre d'Etudes de Bruyeres-le-Chatel, 92 
- Montrouge (France)). Sep 1981. 9p. (CONF-810910—2). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE82702089. 


From 7. international conference on high energy rate fabri- 
cation; Leeds, UK (15 Sep 1981). 

A study of the adiabatic shear band phenomenon has been 
performed by means of dynamic compressive tests on a split Hop- 
kinson pressure bar. The strain rate range is about 2 x 10° s~}, and 
tests have been performed on a martensitic steel and a titanium 
alloy at room temperature or at temperature up to 500°C. Micro- 
scopic observations show the way by which the rupture associated 
with adiabatic shear bands occurs. Mechanical results are discussed 
and compared with the theoretical approaches. 


50826 (CEA-CONF—5949) G.A.M.LN. and tungsten 
damage/activation ratio correlations for irradiation effects 
evaluation in pressure vessel steels. Alberman, A.; Thierry, 
M.; Mas, P.; Perdreau, R. (CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Services des Piles; 
CEA Centre d'Etudes Nucleaires de Grenoble, 38 (France). 
Service des Piles). Oct 1981. 10p. (CONF-811070—6). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82702098. 


From IAEA advisory group meeting on nuclear data for ra- 
diation damage and safety; Vienna, Austria (12 Oct 1981). 

Computed iron and tungsten (W) d.p.a. damage cross-sec- 
tions are very similar. Recently W detectors were implemented for 
direct damage fluence measurement in pressure vessels (P.V.) 
mock-ups: TRITON (Fontenay-aux-Roses) and OAK RIDGE reac- 
tors, as well as in dosimetry rigs for standard steel irradiations: ME- 
LUSINE (Grenoble). The W detector response has been compared 
with calibrated graphite (G.A.M.I.N.) detectors or qualified spec- 
trum computations. Fair agreement is obtained with d.p.a. model in 
standard locations. But this model must be adjusted for P.V. envi- 
ronment where higher damage/activation ratio are found. Consist- 
ency between both detectors shows that relative neutron damage 
effectiveness is enhanced below 1 MeV. Metallurgical results on ir- 
radiated steels in MELUSINE confirm conservative damage analy- 
sis by these techniques. 


50827 (CEA-CONF—6051) Influence of superficial steel 
oxides on the penetration and the desorption of hydrogen. Ap- 
plication to the decrease of the permeability and the embritt- 
lement by hydrogen. Tison, P.; Fidelle, J.P. (CEA Centre 
d'Etudes de Bruyeres-le-Chatel, 92 - Montrouge (France)). 
Oct 1981. 17p. (In French). (CONF-8110180—2). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82702096. 

From Autumn meeting on metallurgy; Paris, France (20 Oct 
1981). 

The permeability to hydrogen of natural surface oxides of 
steel has been studied. Oxides can form an effective barrier to the 
embrittlement of the substrate. Tests show that oxides formed at 
high temperature during forming and those formed in an oxidizing 
bath can reduce steel embrittlement. 


50828 (CEA-CONF—6071) Intergranular rupture by 
creep and by fatigue relaxation of stainless steel-Z2 CND 17/ 
13 (316L) between 550°C and 700°C, Robert, G.; Dessus, J.; 
Regnard, C.; Le Naour, F. (CEA Centre d’Etudes Nu- 
cleaires de Grenoble, 38 (France). Section d’Exploitation 
des Reacteurs). Oct 1981. lp. (In French). (CONF- 
8110180—1). NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE82702090. 

From Autumn meeting on metallurgy; Paris, France (20 Oct 
1981). 

This study aims to interpret, with the aid of structural, mi- 
crostructural examinations and instantaneous mechanical tests, the 
particular changes at high temperatures (T>0.5 TF) of the creep 
and relaxation fatigue breaking characteristics of Z2 CND 17/13 
steel. 
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50829 (CEA-N—2231) Investigation of phenomena which 
with diffusion can control metals permeability to H isotopes. 
Tison, P.; Fidelle, J.P. (CEA Centre d’Etudes de Bruyeres- 
le-Chatel, 92 - Montrouge (France)). Oct 1981. 32p. (In 
French). NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE82702091. 

: Permeation-diffusion tests are carried out with D and T on 
various construction steels and SS, between 900 and - 20 deg C. 
They enable to specify the influence of trapping and surface films 
under typical instances. H-induced surface modifications are moni- 
tored by mass spectrometry. The joint or successive use of H and 
D isotopes, on a same side or on the opposite side of a membrane 
bring to evidence a new kind of deep trapping and the influence of 
H concentration on permeation flux. Finally, results are compared 
with previous data, including ones on Co, Ni, Pt-base alloys. 


50830 (CNEN-RT/MET—(80)2) Long-term test results 
of promising new zirconium alloys. Castaldelli, L.; Fizzotti, 
C.; Lunde, L. (Comitato Nazionale per l'Energia Nucleare, 
Casaccia (Italy). Dipartimento Ricerca Tecnologica di Base 
e Avanzata). Sep 1980. 26p. NTIS (US Sales Only), PC 
A03/MF AO01. Order Number DE82903015. 

Portions of document are illegible. 

A series of new alloys have been long-term tested in differ- 
ent reactors and environments together with other alloys including 
Zr-2.5Nb, Ozhennite 0.5 and Zircaloy-2. One of the new alloys 
with the composition of Zr-1Nb-1Sn-0.5Fe has significantly im- 
proved properties. The zirconium-niobium alloys have corrosion 
properties similar to Zircaloy-2 in the temperature range 240 to 
400°C while they are better at 450°C and above. Conditions lead- 
ing to nodular corrosion on Zircaloy-2 did not produce nodular 
attack on the Zr-1Nb-1Sn-0.5Fe alloy, nor on Zr-2.5Nb. The nio- 
bium-containing alloys fail to suffer intergranular cracking in 
iodine-methanol solution even when stressed to 80% of their yield 
strength for more than 60 days. The other alloys failed at 30% of 
yield strength in a few hours. Preliminary iodine-argon iodine-pres- 
surized burst-tests indicate some improvement for the Zr-1Nb-1Sn- 
0.5Fe alloy compared to Zircaloy-2 with a 5 to 10 times increase in 
time to failure for the same stress level. Elongation was markedly 
reduced by irradiation in all the alloys. Uniform elongations of 
about one per cent were observed in the 2.5Nb alloy while the 
highest uniform elongation of 2 to 3% was shown by the Zr-1Nb- 
1Sn-0.5Fe alloy. 


50831 (CONF-820321—5) Neutron-exposure parameters 
for the fourth HSST series of metallurgical irradiation cap- 
sules. Kam, F.B.K.; Stallmann, F.W.; Baldwin, C.A.; Fabry, 
A. (Oak Ridge National Lab., TN (USA)). 1982. Contract 
W-7405-ENG-26. 12p. NTIS, PC A02/MF AOl. Order 
Number DE82009636. 

From 4. ASTM-EURATOM symposium on reactor dosi- 
metry; Gaithersburg, MD, USA (22 Mar 1982). 

The neutron exposure parameters for the Heavy Section 
Steel Technology (HSST) Experiments performed at the Oak 
Ridge National Laboratory (ORNL) can be determined conserva- 
tively to +-10% (lo) variance. The neutron exposure parameters 
used for this study were fluence greater than 1 MeV, fluence great- 
er than 0.1 MeV, and displacements per atom (dpa). Measured reac- 
tion rates, calculated neutron transport fluxes, and cross sections 
values were combined in the logarithmic least square adjustment 
code LSL. 


50832 (CONF-820321—6) Evaluation and uncertainty es- 
timates of Charpy-impact data. Stallman, F.W. (Oak Ridge 
National Lab., TN (USA); Tennessee Univ., Knoxville 
(USA). Dept. of Mathematics). 1982. Contract W-7405- 
ENG-26. 6p. NTIS, PC A02/MF A0Ol1. Order Number 
DE82009621. 

From 4. ASTM-EURATOM symposium on reactor dosi- 
metry; Gaithersburg, MD, USA (22 Mar 1982). 

Portions of document are illegible. 

Shifts in transition temperature and upper-shelf energy from 
Charpy tests are used to determine the extent of radiation embrittle- 
ment in steels. In order to determine these parameters reliably and 
to obtain uncertainty estimates, curve fitting procedures need to be 
used. The hyperbolic tangent or similar models have been proposed 
to fit the temperature-impact-energy curve. These models are not 
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based on the actual fracture mechanics and are indeed poorly suited 
in many applications. The results may be falsified by forcing an in- 
flexible curve through too many data points. The nonlinearity of 
the fit poses additional problems. In this paper, a simple linear fit is 
proposed. By eliminating data which are irrelevant for the determi- 
nation of a given parameter, better reliability and accuracy can be 
achieved. Additional input parameters like fluence and irradiation 
temperature can be included. This is important if there is a large 
variation of fluence and temperature in different test specimens. 
The method has been tested with Charpy specimens from the 
NRC-HSST experiments. 


50833 (CONF-820614—5) Dislocation-free zone theory of 
fracture. Chang, S.J.; Ohr, S.M. (Oak Ridge National Lab., 
TN (USA); Union Carbide Corp., Oak Ridge, TN (USA). 
Computer Sciences Div.). 1982. Contract W-7405-ENG-26. 
Sp. NTIS, PC A02/MF AOl1. Order Number DE82017402. 

From 9. US national congress of applied mechanics; Ithace, 
NY, USA (21 Jun 1982). 

Recent observations by electron microscopy have shown the 
presence of a dislocation-free zone (DFZ) between the crack tip 
and a linear pileup of dislocations in the plastic zone. A singular 
integral equation was formulated to describe the equilibrium con- 
figuration of the dislocations. The distribution function of the dislo- 
cations and the stress intensity factor were obtained in terms of el- 
liptic integrals. It was found that the stress intensiy factor is direct- 
ly related to the length of the DFZ. The formation of the DFZ and 
the ductile-brittle nature of fracture are discussed based on the 
mechanism of dislocation emission at the crack tip proposed by 
Rice and Thomson. 3 figures. 


50834 (CONF-820628—4) Ion damage in 316 stainless 
steel over a broad dose range. Packan, N.H.; Farrell, K. 
(Oak Ridge National Lab., TN (USA)). 1982. Contract W- 
7405-ENG-26. 20p. NTIS, PC A02/MF AOl. Order 
Number DE82017370. 

From 11. international symposium on effects of radiation on 
materials, American Society for Testing and Materials; Scottsdale, 
AZ, USA (28 Jun 1982). 

Portions of document are illegible. 

Microstructural evolution was examined in annealed 316 
stainless steel after heavy-ion bombardment in the range 1 to 256 
dpa at 900 K with simultaneously implanted helium at a rate of 10 
appm/dpa and deuterium at a rate of 25 appm/dpa. Phase decom- 
position was rather limited compared with that in neutron irradia- 
tions; only an unidentified plate-like precipitate at low dose, and 
blocky MoesCe particles on grain boundaries were formed. Swelling 
from cavity formation increased with dose to about 20% at about 
170 dpa above which it appeared to saturate. Cavity concentrations 
saturated at about 100 dpa, and dislocations much earlier. The 
matrix cavities included a persistent complement of ~ 7-nm diam 
small cavities. Similar-size helium bubbles were prolific on the grain 
boundaries. 


50835 (CONF-820628—5) Microstructure and tensile 
properties of neutron-irradiated (FE) 6:Nio 39)3V ordered 
alloy. Braski, D.N. (Oak Ridge National Lab., TN (USA)). 
1982. Contract W-7405-ENG-26. 30p. NTIS, PC A03/MF 
A011. Order Number DE82017475. 

From 11. international symposium on effects of radiation on 
materials, American Society for Testing and Materials; Scottsdale, 
AZ, USA (28 Jun 1982). 

Portions of document are illegible. 

Small tensile specimens of the (Feo 61Nio 39)sV long-range-or- 
dered alloy were irradiated in the ORR to 4 dpa at 523, 623, and 
823 K and subsequently tested at the same respective tempera- 
tueres. The alloy remained ordered after irradiation at all three 
temperatures. Irradiation at 523 and 623 K increased the yield 
strength of the material by producing Frank loops in the micros- 
tructure and reduced the total elongation. The low strain hardening 
observed was attributed to planar slip and the absence of cross slip. 
Irradiation at 823 K embrittled the alloy. Premature failure was ap- 
parently initiated by helium bubbles on sigma phase boundaries 
which grew rapidly during the test to form microcracks. Fracture 
occurred after a microcrack propagated across grain boundaries 
that were weakened by helium and possible sulfur. New LRO 
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alloys without sigma phase should perform better under neutron ir- 
radiation. 


50836 (CONF-8205104—1) Direct observations of crack- 
tip dislocation behavior during tensile and cyclic deformation. 
Ohr, S.M.; Horton, J.A.; Chang, S.J. (Oak Ridge National 
Lab., TN (USA); Union Carbide Corp., Oak Ridge, TN 
(USA). Computer Sciences Div.). 1982. Contract W-7405- 
ENG-26. 14p. NTIS, PC A02/MF AOl. Order Number 
DE82017496. 

From 2. international symposium on defects, fracture and fa- 
tigue; Mont Gabriel, Quebec, Canada (30 May 1982). . 

Direct observations have been made of the emission and dis- 
tribution of dislocations at the crack tip of propagating cracks in 
various metals during tensile and cyclic deformation in an electron 
microscope. The results show a number of new findings regarding 
the dislocation behavior near the crack tip and its relationship to 
the propagation of cracks. Depending on the loading geometry, it 
was possible to observe the propagation of shear cracks of mode III 
type as well as tensile cracks of mode I type. Some of the observa- 
tions were made using a video recording system. For shear cracks 
of mode III type, the crack tip generated screw dislocations on 
planes which were coplanar with the cracks. The dislocations were 
generally in the form of an inverse pileup but a dislocation-free 
zone was present near the crack tip. For tensile cracks of mode I 
type, edge dislocations were generated at the crack tip on planes 
which were inclined to crack. As the dislocations were emitted, the 
crack tip was blunted and crack propagation ceased. 


50837 (DOE/ER/01198—1369) Science of materials. 
Progress report, January 1-December 31, 1980. (Illinois 
Univ., Urbana (USA). Materials Research Lab.). 1980. Con- 
tract AC02-76ERO01198. 213p. NTIS, PC A10/MF AO1. 
Order Number DE82010483. 

Portions of document are illegible. 

The research program is designed to provide information 
concerning basic properties of materials that are important for the 
development of energy systems. The emphasis is on the synthesis 
and characterization of new materials with novel properties for 
future applications. The research program includes studies of the 
microchemistry and microstructure; the deformation, corrosion and 
fracture of metals, ceramics and alloy materials are of particular 
concern, as is the hydrogen embrittlement of metals; also under in- 
vestigation are the mechanism of heat transfer across interfaces, 
catalytic properties of surfaces, and erosion of surfaces by fluid sus- 
pended particles. The new materials and materials configurations 
now being fabricated for research on energy applications include a 
variety of metastable ceramic, metallic, semiconducting and molec- 
ular assemblies. 


50838 (DOE/ER/01198—1382) Interstitial-impurity in- 
teractions in copper-silver and aluminum-magnesium alloys. 
Wong, H.P. (Illinois Univ., Urbana (USA). Dept. of Phys- 
ics). 1982. Contract AC02-76ER01198. 175p. NTIS, PC 
A08/MF A01. Order Number DE82015207. 

Thesis. 

The configurations and dynamical properties of complexes 
formed between interstitials and oversized impurities in electron-ir- 
radiated aluminum and copper were determined. Measurements 
were taken of the ultrasonic attention and resonant frequency in 
single crystal samples of Cu-Ag and Al-Mg. A variety of peaks ap- 
peared in both materials in plots of the logarithmic decrement 
versus temperature. The simultaneous presence of multiple defects 
was established by the different annealing behavior shown by each 
peak. It was found that interstitial trapping in our oversized systems 
was generally weaker than in previously studied undersized sys- 
tems. The principal features in Cu-Ag that must be accounted for 
by a model include the following: (1) Three low-temperature peaks 
were seen having trigonal symmetry. The main peak annealed away 
at 110 K uncorrelated with any resistivity recovery and it grew at 
60 K, correlated with a resistivity decrease. For Al-MG, the princi- 
pal features associated with the main peak include: seen at high 
temperature (> 135 K) having trigonal symmetry; annealed away at 
127 K and seemed to correlate with a resistivity decrease; remain- 
ing peaks grew while the main peak annealed away. The implica- 
tions of an existing model were developed. No evidence was found 
for the deeply-trapped <110>-orthorhombic defect predicted by 
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the existing model. Therefore, two alternative models were devel- 
oped. Model A uses a canted dumb-bell at the next-nearest neigh- 
bor position to explain the results. Model B uses a point interstitial 
at an octahedral position. A distinction between the two which is 
subject to experimental check is that model A predicts that intersti- 
tial migration between different impurity atoms occurs near 127 K 
in Cu-Ag while model B predicts a migration temperature near 60 
K. 


50839 (DOE/ER/03262—T1) Deformation processes in 
refractory metals. Final report, December 1, 1979-November 
30, 1980. Beckerman, L.P.; Park, S.C.; Reed-Hill, R.E. 
(Florida Univ., Gainesville (USA). Dept. of Materials Sci- 
ence and Engineering). 1980. Contract AS05-76ER03262. 
14p. NTIS, PC A02/MF AOl1. Order Number DE82018858. 

The following report summarizes the accomplishments made 
on Grant No. DE-AS-05-76ER03262. The twenty-three (23) Uni- 
versity of Florida graduate students who worked on various phases 
of the project are listed. The outstanding published results are sum- 
marized. The fifty-five (55) publications associated with the work 
performed on this project are listed. The research work was per- 
formed during the years 1962 through 1981. 


50840 (DOE/ER/10107—15) Irradiation response of rap- 
idly solidified Path A type prime candidate alloys. Imeson, 
E.; Tong, C.; Lee, M.; Vander Sande, J.B.; Harling, O.K. 
(Massachusetts Inst. of Tech., Cambridge (USA)). 1981. 
Contract AC02-78ER10107. 27p. NTIS, PC A03/MF AOl1. 
Order Number DE82018815. 

Portions of document are illegible. 

The objective of this study is to present a first assessment of 
the microstructural response to neutron irradiation shown by Path 
A alloys prepared by rapid solidification processing. To more fully 
demonstrate the potential of the method, alloys with increased ti- 
tanium and carbon content have been used in addition to the Path 
A prime candidate alloy. 


50841 (DOE/ER/10960—1) Investigation of microstruc- 
tural changes in ferritic stainless steels caused by high tem- 
perature deformation. Technical progress report, September 
15, 1981-July 1, 1982. Weertman, J.R. (Northwestern Univ., 
Evanston, IL (USA)). Jul 1982. Contract AC02-81ER10960. 
9p. NTIS, PC A02/MF A011. Order Number DE82018794. 

The research effort of this grant has been directed into two 
areas: an investigation by small angle neutron scattering of changes 
in the microstructure of modified 9Cr1Mo steel produced by pro- 
longed aging, and a study of grain boundary damage in steel caused 
by room temperature deformation. 


50842 (DOE/ET/10675—1) Sulfidation-resistant alloy/ 
cladding for internal components of coal-conversion equip- 
ment. Volume 2. Cladding development. Final report. Wads- 
worth, J.; Perkins, R.A.; Packer, C.M. (Lockheed Palo Alto 
Research Labs., CA (USA). Materials Science Div.). Dec 
1981. Contract AC01-76ET10675. 95p. NTIS, PC A05/MF 
A01. Order Number DE82015421. 

An Fe-19Cr-8AlI-0.5Hf alloy has been roll bonded to Alloy 
800 to form a protective clad material suitable for use in coal con- 
version atmospheres. The commercial producibility of both the Fe- 
19Cr-8Al1-0.5Hf alloy and the clad composite has been demonstrat- 
ed. The clad composite has been shown to exhibit resistance to sul- 
fidation in high sulfur, coal gasification atmospheres low Btu for 
2000 hrs at 1800°F (1255K). The FeCrAlHf alloy must be preoxi- 
dized in the absence of sulfur to form fully protective alumina 
scales on all surfaces. Useful life of the composite at temperatures 
of 1400 to 2000°F (1033 to 1366K) is governed by reactions at the 
FeCrAlHf clad alloy 800 interface. The rate of interdiffusion de- 
creases with increasing Ni content and a high Ni alloy such as 
RA333 appears to be a better substrate than Alloy 800 for a Fe- 
CrAlHf composite. The mechanical properties of the clad compos- 
ite have been evaluated at both ambient (tensile and bend) and ele- 
vated (tensile and creep rupture) temperatures both in the as-roll- 
bonded condition and after a variety of thermal and corrosion ex- 
posures. The FeCrAlHf alloy is embrittled by grain growth on long 
time exposure above 1500°F(1089K) in either air or gasification at- 
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mospheres. Ductility of the composite and clad composite interface 
is both reduced by the interdiffusion of Al and Ni. The FeCrAlHf 
alloy as presently formulated cracks on welding and further work is 
needed to develop effective joining and weld overlay procedures. 
A FeCrAlHf clad composite has good potential as a low-cost, non- 
strategic material for broad use in coal gasification atmospheres and 
continuing research including scale up to pilot plant testing is rec- 
ommended. 


50843 (DOE/ET/13532—1) Manufacturing technology 
for improved low-cost electroslag materials and components 
for application in fossil-energy systems. Final report. Bhat, 
G.K. (Carnegie-Mellon Univ., Pittsburgh, PA (USA)). Mar 
1982. Contract AC01-79ET 13532. 86p. NTIS, PC A05/MF 
A01. Order Number DE82017773. 

Safe, reliable and long term service of critical components 
used in fossil energy systems are major objectives of DOE’s materi- 
als research and fabrication technology programs. The use of elec- 
troslag refined materials and electroslag cast components in chemi- 
cal processing, petrochemical, nuclear power generation and fossil 
energy conversion systems has become quite common in the USSR, 
Japan, Western and Eastern European countries. Elecroslag cast 
components as lower cost alternates to forged components have 
performed exceedingly well in such critical applications. The aim 
of this program is to broaden the technology base of the novel elec- 
troslag casting process for improving its application potential in the 
fossil energy systems construction industry. The specific objectives 
of this project were to determine (a) the economics and (b) the 
technical factors which determine the value of using electroslag 
casting process for the manufacture of components of various fossil 
energy systems. The castings of carbon steel so produced have ex- 
hibited mechanical properties equal to and in some instances superi- 
or to similar shapes produced by conventional forging method. The 
possibilities of attaining lower final cost of the electroslag cast com- 
ponent compared to similar shaped forging appear very promising. 
Specification approval based on current code standards is a deter- 
rent to acceptability of electroslag cast materials and components 


for many industrial applications. These and other process aspects 
which need further investigations are outlined. 


50844 (DOE/ET/13711—T2) Thermal stability of ferritic 
alloys for fossil-fuel processing systems. Final technical 
report, September 1, 1978-August 31, 1981. Polonis, D.H.; 
Spear, W.S. (Washington Univ., Seattle (USA). Dept. of 
Mining and Metallurgical and Ceramic Engineering). 31 
Dec 1981. Contract FG01-78ET13711. 29p. NTIS, PC A03/ 
MF AO1. Order Number DE82013575. 

This research program has investigated the thermal stability 
of several ferritic stainless steels containing 15 to 18 weight percent 
chromium over the temperature range 400°C to 550°C where the 
475°C embrittlement reaction is of concern. A major part of the ex- 
perimental work was concerned with the effect of ternary additions 
of up to 6 weight percent; aluminum on the kinetics and the magni- 
tude of the embrittlement reaction. The work also included a 
binary Fe-18Cr alloy, a ternary Fe-18Cr-2Mo, and two commercial 
alloys, Armco type 430 and type 18SR. Resistometric studies of the 
kinetics of microstructural instability indicated that aluminum addi- 
tions promote the tendency of chromium atoms to cluster at tem- 
peratures in the vicinity of 475°C. The magnitude of embrittling re- 
action is intensified by the aluminum additions which are expected 
to restrict dislocation cross slip and increase the coherency strains 
associated with the alpha prime precipitates. Activation energy de- 
terminations for the decomposition reaction indicate that the rate 
controlling process is most likely determined by the diffusion of 
chromium, and the tendency of aluminum to enhance the clustering 
of chromium atoms is similar to the effect reported for molybde- 
num additions by previous workers. 


50845 (DOE/NBM—2018324) Low-alloy steels for thick- 
walled pressure vessels, Summary report, February 1, 1980- 
January 31, 1982. Todd, J.A.; Chung, D.W.; Parker, E.R. 
(Oak Ridge National Lab., TN (USA); California Univ., 
Berkeley (USA). Dept. of Materials Science and Mineral 
Engineering). 1982. Contract W-7405-ENG-26. 105p. NTIS, 
PC A06/MF AO1. Order Number DE82018324. 

This program aimed to modify existing commercial pressure 
vessel steels to provide strong, tough, creep resistant materials, with 
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low hydrogen attack and temper embrittlement susceptibilities, 
which can also be field-fabricated into thick-section vessels for coal 
conversion systems. Emphasis was placed on determining the ef- 
fects of Mn, Ni and Cr on the creep rupture and hydrogen attack 
susceptibilities of Cr-Mo steels. Hydrogen attack studies were also 
carried out on A533B and model alloy systems to investigate the 
role of alloy carbides in promoting resistance to hydrogen damage. 
Creep rupture fracture times were determined at 500, 560 and 
600°C for periods up to 2000 hours. The effects of cooling rate 
from the austenitizing temperature and tempering response on the 
microstructure of 3Cr-1Mo-1Mn-1Ni steel were studied. The car- 
bide structures in all the alloy modifications were carefully charac- 
terized. Data were collected from preliminary weld bead-on-plate 
tests of A387 and temper embrittlement studies of A543 with 
mischmetal addition. The unloading compliance test technique for 
J/sub Ic/ measurements was completed for A533B specimens but 
shortage of material prevented testing of A387. The mechanical 
property, elevated temperature creep and hydrogen attack data sug- 
gested that addition of 0.75 Cr + 0.5 Mn + 1Ni was beneficial in 
reducing susceptibility to hydrogen damage but was detrimental to 
creep rupture properties. 44 figures, 14 tables. 


50846 (EPRI-RD—2284-SR) Effect of microstructure on 
pitting and corrosion fatigue of 17-4 PH turbine blade steel in 
chloride environments. Syrett, B.C.; Viswanathan, R. (Elec- 
tric Power Research Inst., Palo Alto, CA (USA)). Feb 
1982. 46p. NTIS, PC A03/MF AOl. Order Number 
DE82903139. 

Depending on its heat treatment, 17-4 PH stainless steel may 
contain significant levels of reformed austenite and untempered 
martensite in a matrix of tempered martensite. Shot peening can 
cause changes in the microstructure of the surface layers by trans- 
forming the austenite to untempered martensite. The effect of these 
microstructural varations on the resistance of 17-4 PH stainless steel 
to pitting and corrosion fatigue has been determined in simulated 
steam turbine environments. The results of two electrochemical 
tests [large amplitude cyclic voltammetry and the pit propagation 
rate (PPR) test] indicate that tempering temperature and shot peen- 
ing have only minor effects on resistance to pit initiation and propa- 
gation in any one of three aqueous chloride environments. Howev- 
er, the susceptibility of this stainless steel to corrosion fatigue in 
one of these environments (6 wt % FeCls) was reduced by increas- 
ing the tempering temperature from 538°C (1000°F) to 649°C 
(1200°F). 


50847 (EUR—6408-DE) Structure of the systems Pu-Ru- 
C, Pu-Rh-C, and Pu-Pd-C (zum aufbau der systeme Pu-Ru-C, 
Pu-Rh-C and Pu-Pd-C). Holleck, H.; Kleykamp, H.; Bene- 
dict, U.; Sari, C. (Commission of the European Communi- 
ties, Luxembourg). 1980. 13p. NTIS PC E02/MF E02. 

The phase relations in the platinum-metal-rich regions of the 
Pu-Ru-C, Pu-Rh-C, and Pu-Pd-C systems have been experimentally 
investigated and discussed. Ternary Perovskite type carbides are 
observed; the existence, composition, structure and lattice param- 
eters are in accordance with previously obtained empirical relations 
which are correlated with the reaction behavior of the actinides 
within the carbide systems. Additional experiments in the U-Pu-Ru- 
Rh-Pd-C system showed that the phase relations applying to the 
ternary systems cannot be applied in the same way to the six-com- 
ponent system. 


50848 (EUR—6850) Corrosion of austenitic steel in flow- 
ing high-temperature water. de Asmundis, C.; Weisgerber, 
P.; Bauch, R.; Brovel!i, M.; Mazzocchi, N.; Plog, C. (Com- 
mission of the European Communities, Ispra (Italy). Joint 
Research Centre). 1981. 13p. NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE82701042. 

This work represents an attempt to obtain data on the corro- 
sion product formation, including corrosion products which are re- 
leased to the water, of austenitic steel. AISI 316 or DIN Werkstoff 
No. 14401. The oxidation experiments were carried out in a small 
laboratory test loop, which was designed for this study. In the 
stainless water system considered during an oxidation time of 1800 
h at 300°C, five zones of differing composition developed. 1. The 
base metal (for comparison) Fe/Cr/Ni = 67/20/13. 2. The metal at 
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the metal/oxide interface nickel enriched, chromium and iron de- 
creased Fe/Cr/Ni = 64/19/17. 3. The inner oxide chromium en- 
riched and iron and nickel decreased Fe/Cr/Ni = 53/32/14. 4. The 
outer oxide iron enriched, chromium decreased Fe/Cr/Ni = 70/ 
17/13. 5. The corrosion products released to the water, in total, i.e. 
particulate and dispersed matter, a Fe/Cr/Ni ratio rather close to 
that base metal: Fe/Cr/Ni = 68/19/13. 


50849 (FEI—1070) Scale and shape specimen effect on 
longterm rupture strength and creep of the Kh13M2S2 steel. 
Pykhtin, V.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij 
Inst.). 1980. 13p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE82701044. 

The effect of specimen shape and scale on resistance to long- 
term fracture and creep of the Kh13M2S2 steel was studied. It is 
shown that the long-term rupture strength of flat specimens of 
0.6x8 mm section and the creep strength of thinwalled tubes with 
12 mm in dia and 0.4 mm wall thickness are lesser as compared to 
corresponding characteristics of standard cylindrical specimens of 
10 mm diameter. It is established that a creep strength decrease 
degree enhances with increasing the value of applied stress. 


50850 (FEI—1148) Temperature dependences of long- 
term rupture strength and creep for Kh13M2S2 steel. Pykh- 
tin, V.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij 
Inst.). 1981. 1lp. (In Russian). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE82701045. 

Experimental investigation of long-term rupture strength and 
creep of the Kh13M232 steel at temperatures of 650, 600 and 550 
deg C are presented. The regression equations for each temperature 
are obtained. Straight lines of long-term rupture strength and of de- 
pendences of the rate of steady creep against strain are plotted. De- 
pendences of time to rupture and rate of steady creep against ap- 
plied stress and temperature are obtained by the method of multiple 
correlation equations. 


50851 (HEDL-SA—2497-FP) Tensile property correla- 
tions for 20% CW 316 stainless steel. Simons, R.L. (Hanford 
Engineering Development Lab., Richland, WA (USA)). 
1981. Contract AC06-76FF02170. 6p. (CONF-810831—86). 
NTIS, PC A02/MF AO1. Order Number DE82005176. 

From Fusion reactor materials meeting; Seattle, WA, USA 
(9 Aug 1981). 

Tensile property data on 20% cold worked 316 stainless 
steel irradiated in fast and thermal reactors and by 14 MeV neu- 
trons were analyzed and equations were developed to describe the 
yield strength and ultimate tensile strength behavior for the tem- 
perature range 25 < T < 800°C. The correlation equations include 
the irradiation parameters: displaced atoms, helium content, and ir- 
radiation temperature. The uniform elongation data were character- 
ized in terms of the yield and ultimate tensile strength. The total 
elongation was found to be insensitive to helium at temperatures 
below 500 to 550°C but sensitive to helium above these tempera- 
tures. 


50852 (HEDL-SA—2604-FP) Effects of fast neutron irra- 
diation on the fracture behavior of stainless steel. Huang, 
F.H.; Fish, R.L. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Mar 1982. Contract AC06- 
76FF02170. 3lp. (CONF-820628—9). NTIS, PC A03/MF 
A011. Order Number DE82018922. 

From 11. international symposium on effects of radiation on 
materials, American Society for Testing and Materials; Scottsdale, 
AZ, USA (28 Jun 1982). 

In designing against premature fracture, the characteristics 
of materials must be measured and design criteria developed. The 
reduction in ductility for irradiated stainless steels has been ob- 
served, but little work has been conducted on evaluating the effects 
of notches on these materials. A reduction in notch ductility has 
been investigated in Charpy-V impact tests of irradiated Type 304 
and Type 316 stainless steel; in irradiated Type 304 stainless steel, 
notch effects were not observed at 232 and 317°C, but as the test 
temperature was increased from 538 to 593°C, the material irradiat- 
ed to a fluence of 3 X 10”? n/cm? exhibited a notch weakening. Re- 
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cently, similar experiments were performed on irradiated 20% cold 
worked Type 316 stainless steel to determine the effects of irradia- 
tion on the fracture behavior of this alloy. 


50853 (HEDL-SA—2618-FP) Influence of cold-work 
level, solute, and helium content on the swelling of pure AISI 
316 (Fe-17Cr-16,7Ni-2.5Mo). Brager, H.R.; Garner, F.A. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). Apr 1982. Contract AC06-76FF02170. 15p. 
(CONF-820628—15). NTIS, PC A02/MF AOl. Order 
Number DE82018924. 


From 11. international symposium on effects of radiation on 
materials, American Society for Testing and Materials; Scottsdale, 
AZ, USA (28 Jun 1982). 

As part of a larger effort to study the influence and possible 
synergisms involving solutes, helium and cold working, a simple 
quaternary alloy representing AISI 316 without solutes was irradi- 
ated in the Oak Ridge Research Reactor (ORR). This alloy’s com- 
position is Fe-17Cr-16.7Ni-2.5Mo and is designated P-7 or pure 316. 
It was irradiated at 350, 550, and 650°C in each of the following 
conditions: annealed, 20 percent cold worked, annealed plus helium 
implanted, 20 percent cold worked plus helium implanted and var- 
ious annealed or cold work plus implanted and aged conditions. 
The implanted specimens contained a range of helium concentra- 
tions injected at ambient temperatures. All specimens chosen for ex- 
amination by electron microscopy and immersion density were irra- 
diated at 3 to 5 dpa. In agreement with an earlier microchemically- 
based prediction it was found that both the volume and density of 
voids were insensitive to cold work in an alloy lacking minor so- 
lutes such as silicon and carbon. 


50854 (HEDL-SA—2645-FP) Effect of fast-neutron irra- 
diation on the fracture toughness of Alloy A-286. Mills, W.J. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). Feb 1982. Contract AC06-76FF02170. 26p. 
(CONF-820721—1). NTIS, PC A03/MF AOl. Order 
Number DE82017736. 


From 15. national symposium on fracture mechanics; Col- 
lege Park, MD, USA (1 Jul 1982). 

The effect of fast-neutron irradiation on the fracture tough- 
ness behavior of Alloy A-286 was characterized at 24 and 427°C 
using linear-elastic K/sub Ic/ and elastic-plastic J/sub Ic/ fracture 
mechanics techniques. The fracture toughness was found to de- 
crease continuously with increasing irradiation damage at both test 
temperatures. In the unirradiated and low fluence conditions, speci- 
mens displayed appreciable plasticity prior to fracture, and equiva- 
lent K/sub Ic/ values were determined from J/sub Ic/ fracture 
toughness results. At high irradiation exposure levels, specimens ex- 
hibited a brittle K/sub Ic/ fracture mode. The 427°C fracture 
toughness fell from 129 MPaVm in the unirradiated condition to 35 
MPaV m at an exposure of 16.2 dpa (5.2 x 10” n/cm?). Room tem- 
perature fracture toughness values were consistently 40 to 60% 
higher than the 427°C values. Electron fractography revealed that 
the reduction in fracture resistance was attributed to a fracture 
mechanism transition from ductile microvoid coalescence to chan- 
nel fracture. 


50855 (IAE—3293/10) Heat capacity of VsSi and NbsAl 
and their alloys with Ge in the temperature range of 100 to 
1000 K. Panova, G.Kh.; Shikov, A.A.; Kemen, T.; Fogara- 
shi, B.; Kodess, B.N. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1980. 12p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82701046. 


Specific heat of VsSi and NbsAl and their alloys with Ge in 
the temperature range of 100-1000 K is measured using a differen- 
tial scanning calorimeter. Specific heat increase during the intro- 
duction of interstitial Ge atoms is observed in the whole range of 
temperatures investigated. The analysis has shown that this is 
mainly connected with the unharmonism weakening in V3Si and 
with increasing the density of electron state in NbsAl. The correla- 
tion between unharmonic effects and electron density of states for 
systems investigated, is obtained. 
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50856 (IAE—3315/11) Dislocation as a point defect 
sinker in the theory of radiation damage of materials. Rya- 
zanov, A.I.; Borodin, V.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1980. 25p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82701047. 

Climb of a rectilinear edge dislocation has been considered 
and general expressions for bias factors have been obtained. Effect 
of elastic interaction of point defects and dislocation on climb kinet- 
ics has been taken account of. Evaluations made in the work have 
shown that for a number of metals a situation is quite real when the 
dislocation is not a constant sink for point defects (i.e. 
lambda< <lo). In this case exponential dependence of bias factors 
on temperature arises, which is absent in the dislocation model as 
the constant sink for point defects. 


50857 (INIS-mf—6867) Electronic transitions and inter- 
molecular forces. Experiments and calculations. van Hemert, 
M.C. (Rijksuniversiteit Leiden (Netherlands)). 7 Oct 1981. 
242p. NTIS (US Sales Only), PC All1/MF AOl. Order 
Number DE82780498. 

Thesis. 

This thesis describes two different subjects - electronic tran- 
sitions and intermolecular forces - that are related mainly by the 
following observation: The wavenumber at which an electronic 
transition in an atom or molecule occurs, depends on the environ- 
ment of that atom or molecule. This implies, for instance, that 
when a molecule becomes solvated its absorption spectrum may be 
shifted either to the blue or to the red side of the original gasphase 
spectrum. In part I attention is paid to the experimental aspects of 
VUV spectroscopy, both in the gasphase and in the condensed 
phase. In part II a series of papers are presented, dealing with the 
calculation of intermolecular forces (and some related topics) both 
for the ground state and for the excited state interactions, using dif- 
ferent non-empirical methods. The calculations provide, among 
other results, a semiquantitative interpretation of the spectral blue 
shifts encountered in our experiments. (Auth.). 


50858 (INIS-mf—6868) Nuclear lifetimes and the slowing 
down of heavy ions in solids. Scherpenzeel, D.E.C. (Rijksun- 
iversiteit Utrecht (Netherlands)). 12 Oct 1981. 77p. NTIS 
(US Sales Only), PC AO5/MF AOl. Order Number 
DE82780499. 

Thesis. 

Nuclear lifetime measurements by means of the Doppler 
Shift Attenuation (DSA) method at low recoil velocities (8 ap- 
proximately less than 0.01) are notoriously difficult due to the ob- 
served strong dependence of the extracted lifetimes on the slowing- 
down material at low initial velocities. This is mainly caused by the 
lack of reliable stopping power data for these velocities and the ab- 
sence of an adequate theory to compensate for that. This problem 
of the determination of the correct mean life for the lowest Jsup(7) 
= 4* state of ??Ne is solved by measurements with the coincident 
high-velocity DSA method. Excited nuclei of high initial velocity 
[B(0) approximately 0.05] are generated by the bombardment of 
light targets, such as 'H, 7H, *H and ‘He, with beams of heavy 
ions. The combination of high initial velocity and coincidence re- 
striction offers many advantages over the conventional techniques. 
The coincident high-velocity DSA method is also used to deter- 
mine mean lives of low-lying excited states of the silicon isotopes 7° 
29 30Si. The observed Doppler patterns are analyzed with experi- 
mental stopping powers and the resulting mean lives range from 
about 25 fs to 4 ps. The mean lives of the first excited state of *O 
and some low-lying levels of *°S are determined from Doppler pat- 
terns analyzed with experimental stopping powers. The present 
stopping results for O, Si and S ions in Mg are also analyzed.yzed 
in terms of the effective charge concept. 


50859 (INIS-mf—6937, pp vp) Optimal x-ray energy for 
radiography of aluminum objects. Wajnberg, S.; Fishman, A.; 
Segal, Y.; Notea, A. (Technion-Israel Inst. of Tech., Haifa. 
Dept. of Nuclear Engineering). 1980. NTIS (US Sales 
Only), PC A1l4/MF AO1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 
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50860 (INIS-mf—6937, pp vp) Characteristic functions 
of scattered photons in radiography of iron slabs. Fishman, 
A.; Segal, Y.; Feldman, U.; Notea, A.; Wajnberg, S. (Tech- 
nion-Israel Inst. of Tech., Haifa. Dept. of Nuclear Engineer- 
ing). 1980. NTIS (US Sales Only), PC A14/MF AO1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


50861 (JINR—R-8-81-491) Thermal and electric conduc- 
tivity of niobium-titanium alloys at low temperatures. Bych- 
kov, Yu.F.; Khertsog, R.; Khukhareva, I.S. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy). 
1981. 9p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AO0l. Order Number DE82702092. 

Results are presented of an experimental study of the ther- 
mal conductivity, electrical resistivity, critical temperature and 
upper critical field of Nb-Ti solid solutions with 22-80 at % Nb in 
cold-worked and recrystallized states. The temperature range of the 
measurements is 4.2 to 30 K. The correlation between the critical 
parameters and the behaviour of thermal conductivity and electrical 
resistivity has been found. The residual resistivity increases and the 
thermal conductivity decreases with increasing the Ti concentra- 
tion. 


50862 (KAPL—4149) Application of alternating current 
impedance measurements to characterize zirconium alloy oxi- 
dation films. Rosecrans, P.M. (Knolls Atomic Power Lab., 
Schenectady, NY (USA)). Jun 1982. Contract AC12- 
76SN00052. 33p. (CONF-820662—2). NTIS, PC A03/MF 
A01. Order Number DE82018769. 

From 6. international conference on zirconium in the nuclear 
industry; Vancouver, BC, Canada (28 Jun 1982). 

In an effort to understand observed differences in high tem- 
perature steam corrosion resistance, high frequency (> 500 Hz) a-c 
impedance measurements have been used to monitor the permeabil- 
ity of oxidation films formed on Zircaloy-2 and Zircaloy-4 samples 
exposed to high temperature steam. Differences in oxidation resist- 
ance are related to differences in oxidation film permeability and ul- 
timately to film characteristics. When these results are added to the 
existing data base established for zirconium alloy oxidation films 
using the high frequency impedance technique, improved under- 
standing of the role of bulk corrodent access to the metal-oxide in- 
terface during oxidation becomes possible. In addition, differences 
in film character resulting from differences in oxidation environ- 
ment become apparent upon review of the existing data base. Such 
differences may have practical application in selecting material pre- 
conditioning procedures and suggest explanations for some oxide 
film memory effects reported in the literature. 


50863 (KAPL—4153) Improved characterization of aque- 
ous corrosion kinetics of zircaloy-4. Peters, H.R. (Knolls 
Atomic Power Lab., Schenectady, NY (USA)). Jun 1982. 
Contract AC12-76SN00052. 20p. (CONF-820662—3). NTIS, 
PC A02/MF AO1. Order Number DE82018781. 

From 6. international conference on zirconium in the nuclear 
industry; Vancouver, BC, Canada (28 Jun 1982). 

In the analysis of the posttransition corrosion regime of zir- 
caloys in a water environment it has typically been assumed that 
the cycles occurring after the first cycle (pretransition) could be ap- 
proximated by a constant rate. Recently, long-term testing of Zirca- 
loy-4 has shown this assumption to be nonconservative. Posttransi- 
tion rates are seen to increase with increasing weight gain or time 
until a steady state posttransition rate is achieved. The corrosion of 
Zircaloy-4 in a water environment is, therefore, now seen to have a 
transitory regime in addition to the pre-transition and steady state 
posttransition regimes. The mathematical description of this transi- 
tory regime is presented. 


50864 (LBL—14591) Sodium sulfate induced corrosion of 
alloys at intermediate temperatures. Misra, A.K. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Apr 
1982. Contract AC03-76SF00098. 188p. NTIS, PC A09/MF 
A01. Order Number DE82018804. 

Thesis. 
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The present study was undertaken to understand the NazSO, 
induced corrosion of alloys at temperatures that correspond to the 
low power operation of gas turbines (650 to 850°C). Studies have 
been made to understand the effect of sulfurous gases plus NazSO, 
deposits, NasSO,-NaCl deposits and HCl(g) in the atmosphere on 
the corrosion behavior of nickel base alloy containing Cr, Al, and 
Co. 


50865 (MLM—2968(OP)) Hydrogen attack of bainitic 2 
1/4 Cr-1 Mo steel. Woods, C.M.; Scott, T.E. (Mound Fa- 
cility, Miamisburg, OH (USA)). 1982. Contract AC04- 
76DP00053. 43p. (CONF-820724—4). NTIS (US Sales 
Only). Order Number DE82019169. 

From 15. annual International Metallographic Society meet- 
ing; Orlando, FL, USA (18 Jul 1982). 

Portions of document are illegible. 

Smooth-bar and notched-bar tensile specimens of normalized 
and tempered (bainitic) 2 1/4 Cr-1 Mo steel were exposed to hy- 
drogen gas at 5.2 to 27.6 Mpa in the temperature range from 482 to 
593°C. Polished and etched surfaces as well as fracture surfaces ob- 
tained by fracturing the samples at liquid nitrogen temperature 
were examined for methane bubble formation in the SEM. Tensile 
tests were performed at room temperature on exposed samples. The 
formation of bubbles was found to be sensitive to changes in both 
the temperature and hydrogen pressure for any given exposure 
time. Applied stress, plastic deformation and longer exposure times 
all lowered the temperature necessary, at any given pressure, for 
the formation of bubbles. 


50866 (NBSIR—82-1667, pp 15-27) Deformation of me- 
tastable austenitic steels at low temperatures. Reed, R.P.; 
Tobler, R.L. (National Bureau of Standards, Boulder, CO). 
May 1982. NTIS, PC A21/MF AOl1. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

Commercial grades of Fe-Cr-Ni austenitic stainless steels are 
metastable at low temperatures. Most of these steels do not trans- 
form on cooling, but do transform during deformation. Stress-strain 
curves reflect the transformation characteristics. There are typically 
three distinct stages of the stress-strain curve of polycrystalline Fe- 
Cr-Ni alloys at low temperatures. The stress-strain characteristics 
are discussed with respect to martensitic transformation. 


50867 (NBSIR—82-1667, pp 29-57) Temperature depend- 
ence of flow strength of Fe-20Cr-16Ni-6Mn-0.2N and Fe- 
18Cr-10Ni-1.5Mn-0.1N (304LN) austenitic steels. Reed, R.P.; 
Tobler, R.L.; Elmer, J.W. (National Bureau of Standards, 
Boulder, CO). May 1982. NTIS, PC A21/MF AO1. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

Recent studies have suggested the possibility of three anoma- 
lies in the temperature dependence of the flow strength Fe-Cr-Ni 
and Fe-Cr-Ni-Mn austenitic stainless steels. Reduction of flow 
strength at decreasing temperature may be associated with the 
onset of martensite transformation, the magnetic transition at the 
Neel temperature, and low temperature dislocation dynamics. The 
tensile flow strength was investigated in the temperature range 4 to 
295 K for two annealed polycrystalline alloys: Fe-20Cr-16Ni-6Mn- 
0.2N steel (produced in the USSR) and Fe-18Cr-10Ni-0.1N steel 
(AISI 304LN). The former alloy is stable with respect to strain-in- 
duced martensitic transformations, the latter metastable. 


50868 (NBSIR—82-1667, pp 59-70) Tensile and fracture 
properties of manganese-modified AISI 304 type stainless 
steel. Tobler, R.L.; Reed, R.P. (National Bureau of Stand- 
ards, Boulder, CO). May 1982. NTIS, PC A21/MF AO1. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

A series of ten low-carbon AISI-304-type austenitic stainless 
steels having 1 to 6% Mn and 0.1 to 0.2% N were produced and 
tested to determine the effect of these elements on properties at 4 
K. Tensile tests (at 295, 76, and 4 K) and J-integral fracture tough- 
ness tests (at 4 K) were conducted on developmental steels contain- 
ing 18.25 to 19.50% Cr, 7.9 to 8.75% Ni, and 0.02 to 0.03% C. All 
steels were hot-rolled at 1450 K (2150°F) from ingots to 25.4-mm 
(1-in) plates. The 4-K yield strengths ranged from 620 MPa (90 ksi) 
to 1068 MPa (155 ksi), increasing strongly with nitrogen content. 
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Unacceptably low toughness was observed in the low manganese 
compositions, whereas the fracture toughnesses of alloys containing 
6% Mn were equivalent to those of conventional AISI 304 stainless 
steels. 


50869 (NBSIR—82-1667, pp 71-83) Magnetic field ef- 
fects on tensile behavior of alloys 304 and 310 at 4 K. Reed, 
R.P.; Arvidson, J.M.; Ekin, J.W.; Schoon, R.H. (National 
Bureau of Standards, Boulder, CO). May 1982. NTIS, PC 
A21/MF AO1. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

Experiments were conducted to assess the effects of a steady 
magnetic field on the austenite stress-strain characteristics at 4 K. 
Wire specimens (0.64 mm dia.) of both a stable Fe-26Cr-20Ni (AISI 
310) and metastable Fe-18Cr-9Ni (AISI 304) were measured. A 7-T 
magnetic field was produced by a split-pair NbTi superconducting 
magnet with radial access ports and the field was applied perpen- 
dicular to the tensile specimen axis. Tests were conducted at 4 k 
with the field off, with the field on, and with the field switched on 
and off after prescribed amounts of plastic deformation. The 
Young’s modulus, tensile yield strength and tensile stress-strain 
curves were measured. The results are summarized here: (1) During 
magnetic field on/off experiments, no change in austenite flow 
strength of either alloy was observed from the application or ab- 
sence of a 7-T and (2) There was no detectable affect of a constant 
7-T magnetic field on the yield strength and Young's modulus of 
either alloy. However, the specimen-to-specimen yield strength data 
scatter was large and the application of magnetic field would not 
necessarily produce changes of flow strength in excess of the data 
scatter. Discussion is also presented on magnetic field effects on 
discontinuous yielding and cold worked alloys. 


50870 (NBSIR—82-1667, pp 85-105) Martensitic trans- 
formations in type 304 austenitic stainless steels. Lamelas, 
F.J. (Univ. of Wisconsin, Madison); Larbalestier, D.C.; 
King, H.W. May 1982. NTIS, PC A21/MF A0Ol. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 


50871 (NBSIR—82-1667, pp 107-143) Fracture tough- 
ness of CF8 stainless steel castings in liquid helium. Brown, 
E.L.; Whipple, T.A.; Tobler, R.L. (National Bureau of 
Standards, Boulder, CO). May 1982. NTIS, PC A21/MF 
AOl. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

Fracture toughness measurements for CF8 stainless steel 
castings in liquid helium at 4 K are reported. Single-phase (austen- 
ite) and duplex (austenite + 6-ferrite) castings were tested. On the 
basis of estimates from J-integral data, the plane-strain fracture 
toughness (K/sub Ic/) of castings containing 3.2 to 14.5% 6-ferrite 
ranged from 84 to 179 MPa.m/sup 1/2/ at 4 K. In contrast, a fully 
austenitic casting (0% 5-ferrite) exhibited a K/sub Ic/ value of 331 
MPa.m/sup 1/2/, which is nearly equivalent to the toughness of a 
wrought AISI 304 stainless steel of a similar strength. Optical and 
scanning electron microscopy studies indicate that the inferior 
toughness of castings containing 5-ferrite may be chiefly attributed 
to the brittlemenss of this body-centered-cubic phase at cryogenic 
temperatures and its distribution in the microstructure. 


50872 (NBSIR—82-1667, pp 145-169) Ductile fracture 
with serrations in AISI 310S stainless steel at liquid helium 
temperature. Tobler, R.L.; Reed, R.P. (National Bureau of 
Standards, Boulder, CO). May 1982. NTIS, PC A21/MF 
AOl. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

Fracture toughness tests were performed on annealed austen- 
itic stainless steel AISI 310S, immersed in liquid helium at 4 K, 
using 25-mm-thick compact specimens. The J/sub Ic/ results (360 
to 380 kJ/m?) from single- and multiple-specimen test techniques 
are compared and shown to be in close agreement. Attention is 
called to the remarkable failure process of this steel at 4 K: crack 
extension occurs by ductile tearing, while the test records exhibit 
serrations due to repeated bursts of unstable plastic flow and ar- 
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rests. The nature of this behavior is discussed, and the performance 
of stable austenitic AISI 310S is compared with that of related 
steels, including those that transform from austenite to martensite 
during testing at 4 K. 


50873 (NBSIR—82-1667, pp 171-184) Mechanical prop- 
erty measurements at low temperatures. Read, D.T.; Tobler, 
R.L. (National Bureau of Standards, Boulder, CO). May 
1982. NTIS, PC A21/MF AOl1. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

The status of mechanical test methods for the liquid-helium 
temperature range is reviewed. Fracture toughness testing and the 
use of toughness data are emphasized. Facilities and test methods 
for fracture toughness, fatigue crack growth rate, tensile, and elas- 
tic properties at NBS in Boulder are described. Apparatus and tech- 
niques for temperature measurement and control during mechanical 
tests are briefly discussed. 


50874 (NBSIR—82-1667, pp 185-188) Predicted single- 
crystal elastic constants of stainless-steel 316. Ledbetter, 
H.M. (National Bureau of Standards, Boulder, CO). May 
1982. NTIS, PC A21/MF AO1. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

For stainless-steel 316, the author gives an improved predic- 
tion of the three C/sub ij/ elastic-stiffness constants, which deter- 
mine the optimum direction for acoustic beams used to locate and 
size flaws. The predictive method applies generally to all cubic- 
crystal-structure anisotropic materials. 


50875 (NBSIR—82-1667, pp 189-211) Manganese contri- 
butions to the elastic constants of face-centered-cubic Fe-Cr- 
Ni stainless steels. Ledbetter, H.M. (National Bureau of 
Standards, Boulder, CO). May 1982. NTIS, PC A21/MF 
AOl. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

We determined experimentally the effect of manganese on 
the elastic constants of Fe-Cr-Ni alloys. By a pulse-echo-overlap 
method, longitudinal and transverse sound-wave velocities were de- 
termined in ten alloys containing up to six percent Mn. All the elas- 
tic stiffnesses decreased linearly with increasing Mn. The bulk mo- 
dulus decreases most strongly. Poisson’s ratio changes least. We 
consider what the elastic constants reveal concerning changes in 
chemical bonding. 


50876 (NBSIR—82-1667, pp 213-228) Anomalous low- 
temperature elastic-constant behavior of Fe-20Cr-16Ni-6Mn. 
Ledbetter, H.M.; Austin, M.W. (National Bureau of Stand- 
ards, Boulder, CO). May 1982. NTIS, PC A21/MF AO1. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

For this high-nickel-content austenitic stainless steel we de- 
termined ultrasonically the complete set of polycrystalline elastic 
constants between 295 and 4 K. A reversible magnetic transition 
occurs near 54 K. During cooling, the bulk modulus begins to 
soften at a much higher temperature, near 150 K. Local moments 
above the transition temperature may explain this peculiarity. 


50877 (NBSIR—82-1667, pp 233-244) Weldments and 
castings for liquid helium service. Whipple, T.A.; McHenry, 
H.I. (National Bureau of Standards, Boulder, CO). May 
1982. NTIS, PC A21/MF A011. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

The FY 81 results of the NBS program to evaluate weld- 
ments and castings for liquid helium service are reviewed. The ten- 
sile properties and fracture toughness of a series of five CF8M cast- 
ings with delta-ferrite contents ranging from 0 to 28% were meas- 
ured at 4 K. Work is continuing on a study to relate metallographic 
observations of duplex austenite delta-ferrite microstructures to the 
deformation and fracture of stainless steel welds and castings. The 
fracture toughness and fatigue crack growth rates of a 25Mn-S5Cr- 
1Ni alloy, plate and welds, were measured at 4 K. Two 316L stain- 
less steel weldments were tested at 4 K in support of the LCP pro- 
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gram. The elastic properties of 316L stainless steel welds have been 
related to the texture in the weldment. An improved method of ul- 
trasonic testing of stainless steel weldments was conceived and 
demonstrated; the method uses electromagnetic acoustic trans- 
ducers (EMATs) to inspect the weldments with horizontal shear 
(SH) waves that are inherently less sensitive to the anisotropy of 
stainless steel welds. The research planned for FY 82 is also de- 
scribed. 


50878 (NBSIR—82-1667, pp 245-267) Fracture proper- 
ties of a 25 Mn austenitic steel and its welds at 4 K. 
McHenry, H.I. (National Bureau of Standards, Boulder, 
CO); Elmer, J.W.; Inoue, T. May 1982. NTIS, PC A21/MF 
AOl. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

Tensile properties, fracture toughness, and fatigue crack 
growth rates of 40-mm and 80-mm-thick plates of a 25Mn-5Cr-1Ni 
steel were measured in liquid helium at 4 K. Similar tests were con- 
ducted on 40-mm-thick shielded-metal-arc welds with a composi- 
tion of 25Mn-2.8Ni-6.5Cr-1.4Mo. The tensile yield strengths at 4 K 
were 895 MPa for the base metal and 961 MPa for the weld metal; 
these values are much higher than the yield strength at room tem- 
perature (282 MPa for the base metal). Fracture mechanics tests 
were conducted using 25.4-mm-thick compact tension specimens. 
The fracture ee values measured by the J-integral method 
were 249 MPa Vm for the base metal and 158 MPa Vm for the 
weld. The fatigue crack growth rates of both the base metal and 
the weld were similar to the fatigue crack growth rates of 316 
stainless steel plate over the stress intensity range evaluated, 29 to 
80 MPa Vm. The results indicate that the 25Mn-5Cr-1Ni alloy has 
a favorable combination of strength, toughness, and fatigue crack 
growth resistance at 4 K. The fracture surface of representative 
fracture toughness specimens of the plate and the weld were exam- 
ined by scanning electron microscopy, transmission electron mi- 
croscopy, and magnetic measurements; they were ductile and con- 
tained no evidence of a’ martensite. 


50879 (NBSIR—82-1667, pp 269-288) Deformation and 
fracture behavior of duplex austenite/delta-ferrite materials 
at 4 K. Whipple, T.A. (National Bureau of Standards, Boul- 
der, CO); Brown, E.L. May 1982. NTIS, PC A21/MF AO. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

A series of CF8M stainless steel castings, with varying fer- 
rite contents, that were deformed at 4 K have been examined with 
optical and electron microscopy. The purpose of this study is to in- 
vestigate the deformation and fracture modes in duplex austenite/ 
delta-ferrite materials at 4 K. It is shown that the typical fracture 
mechanism in duplex stainless steels is a brittle fracture in the delta- 
ferrite, followed by a ductile failure of the remaining ligaments of 
austenite. A completely brittle failure can occur if there is enough 
delta-ferrite to form a continuous crack path. It has also been found 
that the delta-ferrite, which was previously thought to be nonde- 
forming at 4 K, does deform by a twinning mechanism. The impor- 
tance of this deformation twinning in determining the macroscopic 
mechanical properties will be the subject of further investigation. 


50880 (NBSIR—82-1667, pp 289-317) Effect of delta-fer- 
rite on the mechanical properties of CF8M stainless steel 
castings at 4 K. Whipple, T.A. (National Bureau of Stand- 
ards, Boulder, CO). May 1982. NTIS, PC A21/MF AO1. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

A series of five CF8M stainless steel castings, with varying 
delta-ferrite contents, has been tensile and fracture toughness tested 
at 4 K. Tensile tests were conducted in the low strain region to es- 
tablish the initial strain hardening behavior for comparison with 
two phase deformation theory. It was found that the tensile behav- 
ior of the duplex austenite/delta-ferrite structure fits very well with 
the two phase deformation theory proposed by Ashby. The initial 
strain hardening rate is determined by the mean-free-path between 
delta-ferrite particles. Fracture toughness results at 4 K show a de- 
crease in fracture toughness with increasing delta-ferrite content up 
to approximately 15%; at this point a continuous delta-ferrite crack 
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path is established, and the fracture toughness remains constant 
with increasing delta-ferrite. 


50881 (NBSIR—82-1667, pp 319-344) Ultrasonic inspec- 
tion of stainless steel butt welds using horizontally polarized 
shear waves. Fortunko, C.M.; Moulder, J.C. (National 
Bureau of Standards, Boulder, CO). May 1982. NTIS, PC 
A21/MF AOl1. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

Inspection of austenitic stainless steel weldments by conven- 
tional ultrasonic means is fundamentally limited by the textured, 
columnar grain structure of the weld metal. It is shown that, for 
selected angles of incidence, shear waves normally polarized with 
respect to the columnar grains can pass through the weld metal- 
base metal interface without partial reflection. As a consequence, 
the inspectability of stainless steel weldments can be improved. The 
operation of a low frequency, ultrasonic system for stainless steel 
butt weldments is demonstrated. 


50882 (NBSIR—82-1667, pp 345-351) Single-crystal elas- 
tic constants in nondestructive evaluation of welds. Ledbetter, 
H.M. (National Bureau of Standards, Boulder, CO). May 
1982. NTIS, PC A21/MF AO1. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

For studying welds nondestructively using elastic waves, we 
describe the importance of knowing the material's single-crystal 
elastic constants, the C/sub ij/’s. Where these are not known, we 
give some guidelines for estimating them for polycrystalline elastic 
constants such as Young’s modulus and the shear modulus. We con- 
sider the important case of [100] texture. Being transversely isotrop- 
ic, this case exhibits five macroscopic elastic constants, which we 
relate to the three cubic elastic constants: C11, Ci2, C44. From these 
five constants we compute the angular variations of Young’s modu- 
lus, the torsional modulus, and the sound velocities. 


50883 (NBSIR—82-1667, pp 353-371) Sound velocity as 
a texture probe: application to stainless-steel-316 welds. Led- 
better, H.M. (National Bureau of Standards, Boulder, CO). 
May 1982. NTIS, PC A21/MF AOl1. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

Texture (nonrandom distribution of crystallites) influences 
many properties of welds: for example, the optimum direction for 
propagating an elastic wave with minimum loss. We show theoreti- 
cally that sound velocity provides a sensitive test for texture. For 
316 stainless steel, a face-centered-cubic Fe-Cr-Ni alloy, we calcu- 
late elastic stiffnesses (C/sub ij//sup H/'s), elastic compliances (S/ 
sub ij//sup H/'s), and sound velocities for three ideal fiber textures: 
< 100 >, < 110 >, and < 111 >. This amounts to modeling the 
macroscopically hexagonal-symmetry weld in terms of its cubic- 
symmetry constituents. 


50884 (NP—2903659) Study of mechanical properties and 
preparation techniques of lead-hydrogen alloys. Akyol, A. 
(Hannover Univ. (Germany, F.R.). Fakultaet fuer Maschin- 
enwesen). 14 Jul 1980. 164p. (In German). NTIS (US Sales 
Only), PC A08/MF AO1. Order Number DE82903659. 

Thesis. 

Lead-lithium-hydrogen alloys and lead-alkali metal-hydrogen 
alloys have been prepared by pyrometallurgical methods with and 
without the addition of hydrogen, and electrometallurgical tech- 
niques have been applied to produce lead-alkalimetal alloys. An in- 
creasing dissolution of hydrogen in lead is observed with increasing 
concentration of alkali metals or alkaline earths. The hydrogen con- 
centration is determined using a special preparation method based 
on gas chromatography. Discrete effusion maxima are observed 
which are characteristic for certain constitutional events. Nuclear 
magnetic resonance measurements reveal a mobile and an unmobile 
hydrogen component in the presence of PbLi-phase. For lithium 
concentrations of 30 at.% and higher, LiH has been detected by X- 
ray fine structure analysis. Application of metallographical meth- 
ods, DTA and thermal analysis reveal deviations for the lead-lith- 
ium-hydrogen system compared with the well known binary system 
lead-lithium. The ternary system lead-lithium-hydrogen only seems 
to exist along the PbLi line. The creep strength of lead can be in- 
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creased strongly by addition of alkali mtals or alkaline earths. Some 
results of mechanical test are discussed. 


50885 (NUREG/CR—2570) Experimental investigation 
of tearing-instability phenomena for structural materials. Vas- 
silaros, M.G.; Gudas, J.P.; Joyce, J.A. (David W. Taylor 
Naval Ship Research and Development Center, Annapolis, 
MD (USA); Naval Academy, Annapolis, MD). Apr 1982. 
47p. NTIS GPO $3.00. Order Number DE82903521. 

Objective was to extend the range of tearing instability vali- 
dation experiments utilizing the compact specimen to include high 
toughness alloys. J-Integral tests of ASTM A106; ASTM AS16, 
Grade 70; ASTM A533B; HY-80; and HY-130 steels were per- 
formed in a variably compliant screw-driven test machine. Results 
were analyzed with respect to the materials J/sub I/-R curves and 
various models of T/sub applied/ for the compact specimen. Tear- 
ing instability theory was validated for these high toughness materi- 
als. For the cases of highly curved J/sub I/-R curves, it was shown 
that the actual value of T/sub material/ at the point of instability 
should be employed rather than the average of T/sub material/ 
value. The T/sub applied/ analysis of Paris and coworkers applied 
to the compact specimen appears to be nonconservative in predict- 
ing the point of instability; whereas, the T/sub applied/ analysis of 
Ernst and coworkers appears to be accurate, but requires precision 
beyond that displayed in this program. The generalized Paris analy- 
sis applied to the compact specimen and evaluated at maximum 
load was most consistent in predicting instability. 16 figures, 3 
tables. 


50886 (ORNL/FMP—82/2) AR & TD Fossil-Energy 
Materials Program. Quarterly progress report, March 31, 
1982. Bradley, R.A. (Oak Ridge National Lab., TN (USA)). 
Jul 1982. Contract W-7405-ENG-26. 389p. NTIS, PC A17/ 
MF AO1. Order Number DE82018566. 

Portions of document are illegible. 

The objective of the AR & TD Fossil Energy Materials Pro- 
gram is to conduct research and development on materials for fossil 
energy applications with a focus on the longer-term and generic 
needs of the various fossil fuel technologies. The program includes 
research aimed toward a better understanding of materials behavior 
in fossil energy environments and the development of new materi- 
als capable of substantial enhancement of plant operations and reli- 
ability. The management of the Program has been decentralized to 
DOE Oak Ridge Operations Office (ORO) and the Oak Ridge Na- 
tional Laboratory (ORNL) as technical support contractor. All sub- 
contractor work is technically monitored by Program staff mem- 
bers at ORNL and Argonne National Laboratory (ANL). The 
ORNL Fossil Energy Materials Program Office compiles and issues 
this combined quarterly progress report from camera-ready copies 
submitted by each of the participating subcontractor organizations. 
Distribution is as shown on pages 397-403. This report of activities 
on the program is organized in accordance with a work breakdown 
structure defined in the AR & TD Fossil Energy Materials Pro- 
gram Plan for FY 1982-86 (Ref. 1) in which projects are organized 
according to fossil energy technologies. 


50887 (PNL-SA—9970) Influence of a _ temperature 
change on in-reactor creep. Chin, B.A.; Gilbert, E.R. (Pacific 
Northwest Lab., Richland, WA (USA); Auburn Univ., AL 
(USA)). Mar 1982. Contract AC06-76RL01830. 30p. 
(CONF-820628—14). NTIS, PC A03/MF AOl. Order 
Number DE82018768. 

From 11. international symposium on effects of radiation on 
materials, American Society for Testing and Materials; Scottsdale, 
AZ, USA (28 Jun 1982). 

Portions of document are illegible. 

The results of a series of pressurized tube creep experiments 
were evaluated to determine the effect of a temperature change on 
the in-reactor creep of AISI 316 stainless steel. In contrast to prior 
FBR experiments where a temperature change was imposed and 
only a short interval of additional fluence accumulated prior to ex- 
amination, this experiment examines the long term effects of a tem- 
perature change. Data are reported from three separate experiments 
in which the temperature history was altered by a linear reduction 
with fluence, a step increase and a step decrease. Analysis of the 
data indicated that the long term creep rate adjusts to the new tem- 
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perature. However, evidence of swelling and stress affected swell- 
ing resulting from the temperature change were found. 


50888 (PNL-SA—10316) Corrosion experience with a 
slurry-fed ceramic melter. Barnes, S.M.; Sevigny, G.J.; 
Goles, R.W. (Pacific Northwest Lab., Richland, WA 
(USA)). Mar 1982. Contract AC06-76RLO01830. 10p. 
(CONF-820424—13). NTIS, PC A02/MF AOl. Order 
Number DE82013725. 

From ANS topical meeting on treatment and handling of ra- 
dioactive wastes; Richland, WA, USA (19 Apr 1982). 

This report presents the findings of an investigation into the 
long-term performance of construction materials for joule-heated, 
ceramic-lined melters. The materials investigated include: the glass 
contact refractories, the melter electrodes, and the process off-gas 
containment materials. The corrosion rate and mechanism for these 
materials are presented. The report also includes the initial corro- 
sion data from testing of improved effluent containment materials. 


50889 (RFP—3173) Morphology of PVD films. Carr, 
M.J.; Grotzky, V.K.; Helms, C.J.; Johns, W.L.; Naimon, 
E.R.; Rafalski, A.L.; Smith, C.J. (Rockwell International 
Corp., Golden, CO (USA). Rocky Flats Plant). 8 Feb 1982. 
Contract AC04-76DP03533. 8p. NTIS, PC A02/MF AOl. 
Order Number DE82007936. 

Experimental data show that the morphology of PVD chro- 
mium coatings is dependent on substrate temperature, deposition 
rate, and the oxygen content of the chromium source material. For 
chromium containing about 700-ppM oxygen, a variety of morpho- 
logies can form depending on substrate temperature and deposition 
rate. For chromium contaning 1000 to 2000 ppM of oxygen, porous 
coatings of the Type IV variety are produced over essentially the 
full range of temperatures and rates possible with current coating 
equipment. For chromium containing less than about 400 ppM of 
oxygen, dense coatings of the Type I variety are produced over the 
range of temperatures and rates investigated. 


50890 (SAND—82-0690) Formability facility. Salzbren- 
ner, R.; Bortniak, P. Jr. (Sandia National Labs., Albuquer- 
que, NM (USA)). Jul 1982. Contract AC04-76DP00789. 
39p. NTIS, PC A03/MF AO1. Order Number DE82019878. 

A facility has been established which will allow experimental 
determination of the forming characteristics of sheet metals. These 
characteristics are determined by stretching a sheet to failure over a 
hemispherical punch. This report describes the facility and the ex- 
perimental procedures necessary to produce a forming limit dia- 
gram. Also included are forming limit diagrams and tensile proper- 
ties which were determined with this equipment for several alloys. 
Finally, a generalized discussion of the importance of forming in- 
formation with respect to current Sandia National Laboratories’ 
programs and objectives is presented. 


50891 (STUDSVIK—80/2) Corrosion of irradiated Zirca- 
loy and Zircaloy/Inconel assemblies. Norring, K.; Hell- 
strand, E.; Arnell, M. (Studsvik Energiteknik AB, Nykoep- 
ing (Sweden)). 17 Sep 1980. 30p. NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE82903312. 

Zircaloy 2 and Zircaloy 4 specimens both with and without 
Inconel were irradiated in water with different oxygen levels and 
additions of hydrogen and nitrite-ions. Distinct nodules were only 
formed underneath the Inconel pieces in hydrogenated water. From 
the location of these nodules it was concluded that the influence of 
Inconel, e.g., in spacers on the process of nodular corrosion has a 
component of galvanic nature. The significance of the metal/oxide 
interface was confirmed in at least three different ways, the forma- 
tion of microdefects, the diametrical growth of an existing nodule 
and the influence of hydrogen. It is also probable that a threshold 
exists between nucleation and the formation of a larger nodule. 


50892 (STUDSVIK-ET—81-109) High temperature cor- 
rosion in peat ash at 475 to 1000°C. Holm, T.; Stany, W.; 
Ericsson, H. (Studsvik Energiteknik AB, Nykoeping 
(Sweden)). Oct 1981. 75p. (In Swedish). NTIS (US Sales 
Only), PC A04/MF AO1. Order Number DE82750460. 

Steel specimens covered with peat ash were corrosion tested 
at 475 to 550°C and 800 to 1000°C. Low-alloy Cr/Mo steels were 
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tested at the lower temperature and high-alloy ferritic and austeni- 
tic steels and nickel base alloys at the higher temperature. The tests 
were performed in both oxidizing and reducing environments using 
bottom and fly ash. The highest corrosion rate was obtained with 
the fly ash treated specimens. The reducing environment caused a 
higher corrosion rate than the oxidizing one. It was noted that the 
different steels and nickel alloys did not respond uniformly to the 
environmental changes, i.e., the quality ranking of the materials is 
different for different environments. 13 tables, 38 figures. 


50893 (STUDSVIK-K4—81-45) Hydrogen induced dea- 
lyed fraction in irradiated Zircaloy-2. Norring, K.; Hell- 
strand, E. (Studsvik lEnergiteknik AB, Nykoeping 
(Sweden)). Aug 1980. 47p. (In Swedish). NTIS (US Sales 
Only), PC A03/MF AO01. Order Number DE82702100. 

Hydrogen induced delayed fraction is one of the more prob- 
able degradation mechanisms for zircaloy-clad fuel elements. This 
phenomenon and a mathematical model for crack propagation ve- 
locity is described. Based on the model the effect of stress intensity, 
temperature, yield stress and hydrogen content are discussed. Long 
term stress of irradiated and non-irradiated compact-tension speci- 
mens of Zircaloy-2 resulted in crack growth in about a third of the 
specimen. Fractographic studies, however, showed that in no case 
this was due to hydrogen induced delayed fraction. It is therefore 
hardly likely that spent zircaloy-clad fuel elements become degrad- 
ed by this type of defect during long term storage in pools. 


50894 (Y—2259) Effects of extrusion parameters and 
heat treatment on the linear thermal contraction of uranium- 
2.4 weight percent niobium alloy. Anderson, R.C.; Kollie, 
T.G.; Smith, D.D.; Killeen, O.P. (Oak Ridge Y-12 Plant, 
TN (USA)). Jan 1982. Contract W-7405-ENG-26. 32p. 
NTIS, PC A03/MF A0O1. Order Number DE82010293. 

Uranium-2.4 wt % niobium (U-2.4Nb) alloy extruded rod 
was selected for an application which required a linear thermal 
contraction (LTC) in the transverse direction of 0.93 +- 0.05% on 
cooling from 600° to 22°C. Six extrusion campaigns were conduct- 
ed to establish the extrusion parameters that would produce extrud- 
ed rod with this specification. Equipment to make the LTC meas- 
urements was calibrated and field tested. The LTC test procedures 
were developed and error analysis made to obtain the precision re- 
quired. Extrusion parameters and stress-relieving heat treatments 
were determined such that extruded rod with acceptable LTC 
values could be produced if a portion of the front and rear of each 
rod was discarded. 


50895 Mass transport in laser surface alloying: Iron- 
nickel system. Chande, T.; Mazumder, J. (Department of 
Mechanical and Industrial Engineering, University of Illi- 
nois at Urbana—Champaign, Urbana, Illinois 61801). Applied 
Physics Letters; 41: No. 1, 42-43(1 Jul 1982). 

The role of fluid flow in producing uniformly alloyed beads 
in laser surface alloying is examined and the experimental finding 
that the uniformity of alloying increased with a decrease in the 
beam diameter is analyzed. Fluid flow can dominate the process of 
solute redistribution in the melt pool by producing a fine dispersion 
of solute rich pockets. The fineness of the scale is estimated and 
found to compare favorably with the experimentally measured scale 
of local fluctuations in composition. It is found that the magnitude 
of the surface tension gradients is primarily dependent upon the 
magnitude of the surface temperature gradients. This can be used to 
estimate the effect of process parameters on the vigor of the fluid 
flow in the pool, which controls the process of mass transport in 
laser surface alloying. 


50896 High-pressure structural phase transitions in Na, 
Mg, and Al. Moriarty, J.A.; McMahan, A.K. (Lawrence 
Livermore National Laboratory, University of California, 
Livermore, California 94550). Physical Review Letters; 48: 
No. 12, 809-812(22 Mar 1982). Contract W-7405-ENG-48. 
First-principles total-energy calculations by two independent 
methods predict new transition-metal—like sequences of stable 
crystal structures in the third-period simple metals Na, Mg, and Al, 
under increasing pressure. These structural phase transitions are 
controlled by d electrons through the lowering and partial filling of 
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the initially empty 3d band as the metals are compressed. A number 
of these transitions occur in the megabar range and below and 
could be investigated by existing experimental techniques. 


50897 Occurrence of shear bands in isothermal, hot forg- 
ing. Semiatin, S.L.; Lahoti, G.D. (Battelle, Columbus Lab, 
Ohio, USA). Metallurgical Transactions, [Section] A: Physical 
Metallurgy and Materials Science; 13: No. 2, 275-288(Feb 
1982). 

The paper is a continuation of previously reported work on 
deformation and unstable flow in hot forging and hot torsion. The 
instability criterion is employed to interpret data and shear band ob- 
servations. In addition, computer simulations were run to obtain de- 
tailed strain, strain rate, and stress histories. This analysis formed 
the basis for workability maps which delineate safe regimes for hot 
working in terms of strain rate and temperature. 34 refs. 


50898 Relative hardenabilities and interaction effects of 
Mo and V in 4330 alloy steel. Mangonon, P.L. (Foote Miner 
Co, Exton, Pa, USA). Metallurgical Transactions, [Section] A: 
Physical Metallurgy and Materials Science; 13: No. 2, 319- 
320(Feb 1982). 

Four alloys comprise the statistical two-level factorial set 
with additions of 0.10 pct of each element to the base composition. 
The effect of vanadium is 2.0 times greater than molybdenum. Va- 
nadium raises the hardenability effect of molybdenum by 84 pct, 
while molybdenum raises the vanadium effect by 30 pct. This 
mutual interaction suggests an effective way of increasing hardena- 
bility with economic advantages. 11 refs. 


50899 Effect of sulfur and antimony on the intergranular 
fracture of iron at cathodic potentials. Jones, R.H.; Bruemer, 
S.M.; Thomas, M.T.; Baer, D.R. (Battelle, Pac Northwest 
Lab, Richland, Wash, USA). Metallurgical Transactions, 
[Section] A: Physical Metallurgy and Materials Science; 13: 
No. 2, 241-249(Feb 1982). 

Antimony segregated to grain was five times more effective 
than sulfur in promoting intergranular fracture when tested in 1N 
H/sub 2/SO/sub 4/ at cathodic potentials. A decrease in ductility 
accompanied the fracture mode change at increasing cathodic po- 
tentials. The effectiveness of antimony relative to sulfur was deter- 
mined from straining electrode tests on iron and iron +250 appm 
antimony alloys heat treated at 800/degree/C and 600/degree/C to 
produce different grain boundary chemical compositions. The re- 
sults suggest that sulfur and antimony do not compete for grain 
boundary sites. 28 refs. 


50900 Examination of the validity of existing empirical 
formulae for the calculation of M/sub s/ temperature. Kung, 
C.Y.; Rayment, J.J. (Univ of Calif, Berkeley, USA). Metal- 
lurgical Transactions, [Section] A: Physical Metallurgy and 
Materials Science; 13: No. 2, 328-331(Feb 1982). 

The aim of the investigation is to test existing M/sub s/ for- 
mulae with measured M/sub s/-composition data collected over the 
past 15 years in alloy design programs at Berkeley. The maximum 
total composition of alloying elements is about 21 wt pct, and the 
maximum individual elemental compositions are 0.5 pct C, 12.2 pct 
Cr, 2.1 pet Mn, 12.5 pct Ni, 4.2 pct Mo, 3.2 pct Si, and 9 pct Co. 
These values are beyond the composition limit allowed by existing 
formulae. However, this investigation involves examining the valid- 
ity of predicting M/sub s/ temperatures in the high alloy as well as 
low alloy range. 33 refs. 


50901 Equation-of-state for methane for modeling hydro- 
gen attack in ferritic steels. Odette, G.R.; Vagarali, S.S. 
(Univ of Calif, Santa Barbara, USA). Metallurgical Transac- 
tions, [Section] A: Physical Metallurgy and Materials Science; 
13: No. 2, 299-303(Feb 1982). 

The rigorous operating regimes of proposed coal conversion 
plants suggest that a better method of predicting failures based on 
understanding of the underlying physical mechanisms is desirable. 
A statistical mechanical-based high temperature and high pressure 
equation-of-state for methane has been developed using the 
McQuarrie and Katz formulation based on Leonard-Jones (n, 6) in- 
termolecular potential. For plain carbon steels during hydrogen 
attack, methane pressures are lower than the fugacities and fall into 
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a physically meaningful range (/less than equivalent to/2500 MPa). 
Simple expressions for both the equation-of-state and fugacity coef- 
ficient have been developed for modeling hydrogen attack kinetics. 
29 refs. 


50902 Effect of hydrogen source on crack initiation in 
4340 steel. Page, R.A.; Gerberich, W.W. (Southwest Res 
Inst, San Antonio, Tex, USA). Metallurgical Transactions, 
[Section] A: Physical Metallurgy and Materials Science; 13: 
No. 2, 305-311(Feb 1982). 

The crack initiation site and incubation time were deter- 
mined as a function of notch radius for both internally and external- 
ly supplied hydrogen. Hydrogen cracking in cathodically charged 
steel initiated near the elastic-plastic boundary with incubation 
times which exhibited a linear dependence on notch radius. Hydro- 
gen cracking in an aqueous solution initiated near the notch surface 
with incubation times which were relatively independent of notch 
radius. Short time diffusional flow models which include a stress 
dependent critical hydrogen concentration predict incubation times 
for internally supplied hydrogen. Cherepanov's solution for the dif- 
fusion at the tip of a semi-infinite linear slit when applied in the 
context of a finite notch root radii problem predicts incubation 
times for externally supplied hydrogen. 25 refs. 


50903 Irradiation-induced Mo/sub 2/C precipitation in 
Ni-Mo. Kesternich, W.; Carpenter, R.W.; Kenik, E.A. 
(Kernforschungsanlage Juelich, Ger). Metallurgical Transac- 
tions, [Section] A: Physical Metallurgy and Materials Science; 
13: No. 2, 213-219(Feb 1982). 

Precipitates observed in Ni/sub 4/Mo after nickel ion irra- 
diation between 773 and 948 K were hexagonal Mo/sub 2/C. The 
precipitate particle size increases with irradiation time; diffraction 
effects from the precipitate are complex when the particles are 
small, but different from those due to either short- or long-range 
order. Formation is attributed to carbon contamination during the 
experiment. 16 refs. 


50904 Structure and physical properties of sputtered me- 
tallic superlattices. Schuller, I.K.; Falco, C.M. (Argonne 
National Lab., IL (USA). Solid State Science Div.). Surface 
Science; 113: No. 1-3, 443-453(Jan 1982). 

From 4. International conference on electronic properties of 
two-dimensional systems; New London, NH, USA (24 - 28 Aug 
1981). 

' The technique of preparing metallic superlattices by sputter- 
ing is described as are the results of a calculation of the energy dis- 
tribution of sputtered atoms. Structural studies by X-ray diffraction, 
Ion Mill Auger Electron Spectroscopy and Ion Mill Ion Scattering 
Spectroscopy all indicate well defined layer structure for the Nb/ 
Cu system. The resistivity of Nb/Cu and Nb/Ti and the supercon- 
ductivity of Nb/Cu are all found to be dependent upon the layered 
nature of the material. 


50905 Effect of defects on the fatigue crack initiation 
process in two p/m superalloys - 1. Fatigue origins. Hyzak, 
J.M.; Bernstein, ILM. (US Air Force Mater Lab, Wright- 
Patterson AFB, Ohio, USA). Metallurgical Transactions, 
[Section] A: Physical Metallurgy and Materials Science; 13: 
No. 1, 33-43(Jan 1982). 

Two high strength P/M nickel-base superalloys, AF-115 and 
AF2-1DA, with different defect populations, were tested to deter- 
mine the effect of preexisting defects. Strain controlled continuous 
cycle fatigue tests were performed at room and at elevated tem- 


perature; these were followed by fractographic examination. 20 
refs. 


50906 Effect of defects on the fatigue crack initiation 
process in two p/m superalloys - 2. Surface-subsurface transi- 
tion. Hyzak, J.M.; Bernstein, ILM. (US Air Force Mater 
Lab, Wright-Patterson AFB, Ohio, USA). Metallurgical 
Transactions, [Section] A: Physical Metallurgy and Materials 
Science; 13: No. 1, 45-52(Jan 1982). 

The change in fatigue failure initiation sites from a surface to 
subsurface location is analyzed. At high strain ranges, crack initi- 
ation occurs rapidly, and crack propagation rates determine the fa- 
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tigue life and failure site. As a result, defect location (related to 
population) and size are the more important parameters. At lower 
strain ranges, crack initiation is critical in determining the failure 
origin; this is primarily controlled by defect shape. 38 refs. 


50907 Mode III fatigue crack propagation in low alloy 
steel. Ritchie, R.O.; McClintock, F.A.; Nayeb-Hashemi, H.; 
Ritter, M.A. (MIT, Cambridge, Mass, USA). Metallurgical 
Transactions, [Section] A: Physical Metallurgy and Materials 
Science; 13: No. 1, 101-110(Jan 1982). 

To provide a basis for estimating fatigue life in large rotating 
generator shafts subjected to transient oscillations, a study is made 
of fatigue crack propagation in Mode III (anti-plane shear) in tor- 
sionally-loaded spheroidized AISI 4340 steel. Results are compared 
to analogous behavior in Mode I. The approach investigated the 
feasibility of using continuum fracture mechanics and preliminary 
mechanistic modeling to serve as a basis for defect-tolerant life esti- 
mation procedures. 38 refs. 


50908 Mathematical treatment of permeation for cylindri- 
cal geometry. Sherman, R.; Birnbaum, H.K. (Univ of Il, 
Urbana, USA). Metallurgical Transactions, [Section] A: Physi- 
cal Metallurgy and Materials Science; 13: No. 1, 174-176(Jan 
1982). 

Permeation experiments can be performed by measuring the 
flux of gas through the sample. The mathematics relating diffusivity 
to the uptake curve has been developed for cylindrical geometry, 
deriving an expression for the break-through time which will relate 
the time transient to the diffusivity. 4 refs. 


50909 Ion bombardment-induced subsurface composition 
modifications in alloys at elevated temperatures. Lam, N.Q.; 
Wiedersich, H. (Argonne National Lab., IL (USA)). Radi- 
ation Effects Letters; 67: No. 4, 107-112(1982). 

Modifications of subsurface alloy composition during high- 


temperature sputtering were studied using a comprehensive kinetic 


model that includes Gibbsian adsorption, preferential sputtering, 
displacement mixing, radiation-enhanced diffusion, and radiation-in- 
duced segregation. Numerical solutions were obtained for a Cu-40 
at.% Ni alloy under 5-keV Ar* ion bombardment as functions of 
time and temperature. The model predictions are in good qualita- 
tive agreement with recent experimental measurements. 


50910 Effects of irradiation-temperature change on void 
growth and shrinkage in ion-irradiated Nb. Loomis, B.A.; 
Gerber, S.B. (Argonne National Lab., IL (USA). Materials 
Science Div.). Journal of Nuclear Materials; 102: No. 1/2, 
154-169(Nov 1981). 

Pure and O-doped Nb have been irradiated to 50 atom dis- 
placements per atom with 3.0 MeV *®Ni* ions at successive tem- 
peratures of 1050, 1230, 1050 or 770 K. The effects of these tem- 
peratures changes on the void diameter and void number density in 
the irradiated Nb have been examined by transmission electron mi- 
croscopy. The void volume resulting from these successive tem- 
perature changes is significantly lower than the combined void 
volume expected from separate isothermal irradiations. The lower 
void volume is due to irradiation- and thermal-induced shrinkage of 
voids with the more pronounced effect occurring in O-doped Nb. 
Shrinkage effects occur with a change of irradiation temperature 
from 1230 to 1050 or 770 K as well as from 1050 to 1230 K. In 
addition to these void-shrinkage effects, anomalous growth of some 
voids was observed for a change of irradiation temperature from 
1230 to 1050 or 770 K. Mechanisms based on the segregation of O 
impurity to the vicinty of void surfaces are presented to explain 
these void shrinkage and growth effects. 


50911 On the phase separation of certain amorphous 
alloys. Yost, F.G.; Hills, C.R.; Inal, O.T. (Sandia Natl Lab, 
Albuquerque, NM, USA). Scripta Metallurgica; 15: No. 11, 
1209-1210(Nov 1981). 

The paper reports observations by CTEM, Auger electron 
spectroscopy and field ion microscopy of Ti/sub 50/Be/sub 40/Zr/ 
sub 10/ and Fe/sub 80/B/sub 20/ alloys which when electropo- 
lished in a certain way can exhibit microstructural artifacts resem- 
bling phase separation. 10 refs. 
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50912 On the calculation of hydrogen-metal interatomic 
potentials, Markworth, A.J.; Wolken, G. Jr. (Battelle, Co- 
lumbus Lab, Ohio, USA). Scripta Metallurgica; 15: No. 11, 
1227-1230(Nov 1981). 

The London-Eyring-Polanyi-Sato (LEPS) model is a promis- 
ing means for obtaining descriptions of hydrogen-metal interactions 
that are more realistic than those obtained via the assumption of 
purely pairwise interactions. This approach should be of particular 
value for the transition metals, for which first-principles pseudopo- 
tential methods cannot be used to derive interatomic potentials. 18 
refs. 


50913 Effect of hydrogen on work hardening of type 3041 
austenitic stainless steel. Caskey, G.R. Jr. (DuPont, Aiken, 
a - Scripta Metallurgica; 15: No. 11, 1183-1186(Nov 
1981). 

Hydrogen dissolved in the specimens increased the grain size 
dependence of the flow stress. The back stress of dislocation pi- 
leups controls work hardening rather than the forward stress across 


grain boundaries. Hydrogen renders dislocation intersection more 
difficult. 9 refs. 


50914 Hydrogen solubility in austenitic stainless steels. 
Caskey, G.R. Jr.; Sisson, R.D. Jr. (DuPont, Aiken, SC, 
ier Scripta Metallurgica; 15: No. 11, 1187-1190(Nov 

The effects of thermomechanical treatment and surface con- 
dition on hydrogen solubility in Types 304L, 21-6-9, and modified 
A-286 austenitic stainless steels were determined. Three thermome- 
chanical treatments were studied: annealed, 100% cold-worked, and 
high-energy rate forged (HERFed). Solubility in the modified Type 
A-286 was less in the HERFed specimens than in solution-annealed 
specimens. 8 refs. 


50915 Resistive heating in lead, at 4.2K, while in the 
normal state. Goldman, P.D.; Motowidlo, L.R.; Galligan, 
J.M. (Univ of Conn, Storrs, USA). Scripta Metallurgica; 15: 
No. 10, 1105-1106(Oct 1981). 

The application of a current through a plastically deforming 
metal does not influence the deformation process via some interac- 
tion between electrons (i.e. the current) and mobile dislocations, the 
only effect observed was a decrease in stress when the crystal was 
in the normal state. 15 refs. 


50916 Oxygen-stabilized zirconium-vanadium-iron alloy. 
Mendelsohn, M.H.; Gruen, D.M. (to Dept. of Energy). US 
Patent Application 274,117. 16 Jun 1981. 14p. Contract W- 
31-109-ENG-38. 

Portions of this report are illegible. 

An oxygen stabilized intermetallic compound is described 
which has the formula (Zr/sub 1-x/Ti/sub x/)/sub 2-u/(V/sub 1-y/ 
Fe/sub y/)O/sub z/ where x = 0.0 to 0.9, y = 0.01 to 0.9, z = 
0.25 to 0.5 and u = O to 1. The compound is capable of reversibly 
sorbing hydrogen at temperatures from -196°C to 200°C at pres- 
sures down to 10~® torr. The compound is suitable for use as a hy- 
drogen getter in low pressure, high temperature applications such 
as magnetic confinement fusion devices. 


50917 Explanation for the effects of hold periods on the 
elevated temperature fatigue behavior of 2/one quarter/ cr- 
1mo steel. Challenger, K.D.; Miller, A.K.; Brinkman, C.R. 
(US Navy Post Grad Sch, Monterey, CA). Journal of Engi- 
neering Materials and Technology; 103: No. 1, 7-14(Jan 1981). 

An analysis of previously reported elevated-temperature fa- 
tigue with hold time data supplemented by a metallographic exami- 
nation of the 2/one quarter/ Cr-1Mo alloy steel specimens is re- 
ported. The tests were conducted in air over the temperature range 
of 427 to 593/degree/C. Hold periods were introduced at various 
points of the hysteresis loop during each cycle. 25 refs. 


50918 Physical contributions to the heat capacity of 
nickel. Meschter, P.J.; Wright, J.W.; Brooks, C.R.; Kollie, 
T.G. (Univ of Tenn, Knoxville, USA). Journal of Physics 
and Chemistry of Solids; 42: No. 9, 861-871(1981). 
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Heat capacity data for solid nickel have been re-evaluated 
and analyzed into physical contributions, 0-1726 K. Two new sets 
of measurements of C/sub p/(Ni), 333-1500 K, have been combined 
with literature data to produce an evaluated data set with uncer- 
tainty /less than equivalent to//plus or minus/2%. These smoothed 
data have been analyzed into vibrational harmonic, electronic, mag- 
netic and dilatational contributions with the aid of auxiliary meas- 
urements of expansion coefficient, compressibility, vibrational and 
electronic densities of states, elastic constants, and magnetic ex- 
change integral and susceptibility obtained from the literature. The 
vibrational harmonic term is interpreted in terms of a /theta/sub // 
D-vs-T curve in accord with predictions of the density-of-states dis- 
tribution. The electronic contribution is smaller than predicted by 
free-electron theory due to a large electron-phonon effect. The 
electronic term for paramagnetic nickel is in good agreement with 
that predicted from band calculations. 75 refs. 


50919 Chemically driven growth of tungsten grains during 
liquid phase sintering of W-Ni-Fe alloys. Kang, S.J.; Ahn, 
S.T.; Song, Y.D.; Yun, D.Y. (Korea Inst. of Science and 
Technology, Seoul (Republic of Korea)). pp 325-334 of Pro- 
ceedings of Korea Symposium on Science and Technology 
(I). Seoul, Korea; The Korean Federation of Scientific and 
Technological Societies (1981). (In Korean) 

From 8, Korea symposium on science and technology; 
Seoul, Republic of Korea (6 Apr 1981). 

In the alloys where the solid grains immersed in liquid 
matrix grow by Ostwald ripening process, the growth rate can be 
suddenly altered by changing the matrix composition. In this study, 
W-Ni-(Fe) specimens have been sintered and annealed at the tem- 
peratures around 1500°C until the grains have coarsened, and then 
annealed further after adding Fe or Ni. After adding Fe or Ni and 
further annealing treatments, strong etching has revealed that a 
new solid phase in equilibrium with the changed matrix composi- 
tion has been deposited preferentially on the larger grains. The 
smaller grains, which would be dissolving continuously, have main- 
tained the old composition. This composition difference between 
the new solid phase on the larger grains and the old solid phase on 
the smaller ones can provide a driving force for grain coarsening in 
addition to that arising from the size difference. When Fe is added 
to sintered W-Ni, the grain coarsening rate during further annealing 
momentarily increases. The calculation shows that the molar free 
energy of the new solid phase should be lower than that of the old 
solid phase. Therefore, the solution reprecipitation process is asce- 
lerated by this chemical free energy difference. If, on the other 
hand, Ni is added to sintered W-Ni-Fe, the coarsening rate de- 
creases during further annealing. The calculation shows indeed that 
in this case the new solid phase should have higher molar free 
energy than the old. It is therefore demonstrated that if the matrix 
composition is altered during Ostwald ripening, the grain coarsen- 
ing can be accelerated or retarded because of the chemical compo- 
sition difference between the old grains and the newly precipitated 
solid phase on the larger grains. 


50920 High temperature metallic materials for gasifica- 
tion of coal. Nuclear process heat project nuclear processheat. 
Witulski, H. (Ministerium fuer Wirtschaft, Mittelstand und 
Verkehr des Landes Nordrhein-Westfalen, Duesseldorf 
(Germany, F.R.)). pp 341-353 of Proceedings of Korea 
Symposium on Science and Technology (I). Seoul, Korea; 
The Korean Federation of Scientific and Technological So- 
cieties (1981). 

From 8, Korea symposium on science and technology; 
Seoul, Republic of Korea (6 Apr 1981). 

New technologies, especial the nuclear coal gasification, re- 
quire very strong specification of the used metallic material. In the 
light of the heat exchanging components the necessity of a compre- 
hensive metallic material developing programme will be explained. 
The present developing programme and the result of the r + d 
programme will be presented. The results of corrosion tests and 
creep rupture tests on different heat resistant steels and nickel based 
alloys will be described. New developed alloys will be presented 
and the influence of single alloy elements discussed. Briefly dis- 
cussed will also be the results of low cycle fatigue experiments. 
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50921 Measuring J/sub Ic/, and the resistance to crack 
growth after initiation. Early, P.W.; Burns, S.J. (Univ. of 
Rochester, NY). Journal of Testing and Evaluation; 233- 
234(1980). Contract AS02-76ER02422. 

A ductile fracture toughness (J/sub Ic/) test that uses frac- 
ture specimens with finite differences in crack area is reviewed. Ex- 
perimental results are given for Ti-6Al-4V, A471 Ni-Cr-Mo-V rotor 
steel, and 4140 high strength steel. Resistance to further crack 
propagation after initiation is discussed in terms of the tearing mo- 
dulus, which is equal to dJ/dA, A being the crack area. A useful 
expression for the tearing modulus is given. 8 references, 2 figures, 
1 table. 


50922 Electron microscope observation of shear cracks in 
stainless steel single crystals. Ohr, S.M.; Narayan, J. (Oak 
Ridge National Lab., TN). Philosophical Magazine, [Part] A: 
Defects and Mechanical Properties; 41: No. 1, 81-89(1980). 
Contract W-7405-ENG-26. 

Electron microscope studies have been made of the propaga- 
tion of shear cracks and the distribution of dislocations in the plas- 
tic zone during in situ tensile deformation of stainless steel single 
crystals. In thin-foil specimens under plane stress conditions, the 
plastic zone was coplanar with the crack and it represented the slip 
system of maximum resolved shear stress. The dislocations in the 
plastic zone were in the form of an inverse pile-up. Contrast analy- 
sis has shown that these dislocations were of pure screw type 
which were extended into two Shockley partials. The crack open- 
ing displacement was measured directly by counting the number of 
dislocations in the plastic zone and it was found to be approximate- 
ly equal to the foil thickness. The size of the plastic zone was much 
shorter than the value predicted by the theory and possible reasons 
from this discrepancy are discussed. 


50923 U-Zn (uranium-zinc) system. Bulletin of Alloy 
Phase Diagrams; 1: No. 2, 110-113(1980). Contract W-7405- 
ENG-82. 

Information from 12 different sources dealing with the U-Zn 
system is summarized. Phase diagrams plotted in both at. % and wt 
% are presented, and the two compounds UZni2 and UsZni7 are 


shown to exist. Crystal structures of the compounds are discussed. 
(BLM) 


50924 Sb-U (antimony-uranium) system. Bulletin of Alloy 
Phase Diagrams; 1: No. 2, 109-110(1980). Contract W-7405- 
ENG-82. 

The phase diagram for Sb-U is presented. The solubility of 
uranium in liquid antimony is given by wt. % with at. %. The solu- 
bility in at % of Sb in U is 620°C, 0.02; 730°C, 0.10, and 825°C, 
0.05. The solubility of uranium in the antimony-rich liquid in equi- 
librium with Sb2U follows the relation InX/sub u/ = 6.843 - 12881 
T~! (X/sub u/-atom fraction uranium and T is K°). Crystal struc- 
ture data is included. Thermodynamic data is evaluated and summa- 
rized. 1 figure, 1 table. (DP) 


50925 Cd-U system (cadmium-uranium). Bulletin of Alloy 
Phase Diagrams; 1: No. 2, 97-98(1980). Contract W-7405- 
ENG-82. 

The solubility of uranium in the Cd-rich liquid has been well 
established and is represented by: log (wt % U) = 8.174-6.766 x 
10°T-? + .0726 x 10®°T~? (320 to 473°C) and log (wt. % U) = 
1.754 to 2.593 x 10°T-! 4 1.179 x 10°T~? (473 to 650°C). Thermo- ° 
dynamic properties have been determined from emf measurements 
and vapor pressure data. The emf data lead to A G/sub f/° = 
27200 + 36.2T cal/mol for the reaction of U(a) + 11Cd(l) > 
UCdii(s), which is preferred over the analogous relation obtained 
from vapor pressure data. The dissociation pressure of UCdi: in the 
temperature range of 305 to 368°C is given by log P/sub Cd/ 
(mmHg) = 9.060 - 6105T~'. Phase diagrams are included. 2 figures. 
(DP) 


50926 H-U system (hydrogen-uranium). Bulletin of Alloy 
Phase Diagrams; 1: No. 2, 99-105(1980). Contract W-7405- 
ENG-82. 

The phase boundaries for the uranium-rich side of this 
system are presented. The composition of the equilibrium H/sub 3- 
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x/U phase as a function of temperature was discussed. Thermody- 
namic data (enthalpy, entropy and heat capacities) are included. 
Consistency of the thermodynamic data with the H/sub 3-x/U 
phase boundary was described. 4 figures, 4 tables (DP) 


50927 Oxidation of copper studied by electron scattering 
techniques. Hembree, G.G.; Cowley, J.M.; Otooni, M.A. 
(Arizona State Univ., Tempe). Oxidation of Metals; 13: No. 
4, 331-351(1979). Contract AC02-76ER02995. 

The oxidation of thin single-crystal (100) and (111) films of 
copper at pressures of around 10~° Torr and temperatures of 400 to 
700°C has been observed by medium-energy electron diffraction, 
scanning electron microscopy, scanning and conventional micros- 
copy using diffracted electron beams in the reflection mode, trans- 
mission electron microscopy, and transmission electron diffraction. 
Epitaxed nuclei of oxide are observed to grow into very thin 
single-crystal plates, using oxygen previously trapped in the copper- 
film. There is considerable diffusion of the copper film. There is 
considerable diffusion of the copper away from the oxide. Between 
the oxide crystallites the copper surfaces appear to be unoxidized. 
A mottled contrast of the diffracted beam images of the copper sur- 
face is shown to result from many-beam dynamical diffraction ef- 
fects. 


50928 Surface film softening in Ni-plated iron single 
crystals. Kobayashi, S. (Oak Ridge National Lab., TN); 
Meshii, M. pp 151-156 of Strength of metals and alloys. 
Haasen, P. (ed.). Oxford, England; Pergamon Press (1979). 
A new softening phenomenon due to a thin surface film has 
been investigated in Ni-plated iron single crystals. The yield stress 
was reduced by as much as 60% and the uniform elongation was 
doubled at 77°K by the Ni film. The surface film softening is char- 
acterized by the appearance of serrations on the stress-strain curves 
and the formation of coarse surface markings (cracks in the Ni film) 
on the specimen surface. The softening is caused by the massive 
generation of edge dislocations near the cracks in the Ni film. The 
surface film softening is compared with the other softening phe- 
nomena of bcc metals. This study strongly supports the intrinsic 
mechanism for the low temperature strength of bcc metals. 


50929 Development of alloys with preset temperature ex- 
pansion coefficient. Savitskii, E.M.; Burov, I.V.; Tomilin, 
N.A. pp 99-103 of Splavy redkikh i tugoplavkikh metallov s 
osobymi fizicheskimi svojstvami. Moscow, USSR; Nauka 
(1979). (In Russian) 

From 3. all-union conference on rare earth alloys with spe- 
cific physical properties; Moscow, USSR (May 1977). 

Semi-empiric scheme of calculation of thermal expansion co- 
efficients of binary solid solutions with b.c.c. (Nb-Mo, Nb-V, Mo- 
Cr) and fic.c. lattices (Pd-Ag, Pd-Au etc.) is proposed, which gives 
the values of the coefficient corresponding to temperatures of liqui- 
dus and solidus. The possibility of using the proposed scheme for 
calculation of thermal expansion coefficients of multi-component 
systems and of intermetallic compounds is shown. Good agreement 
of calculation and experimental data is obtained. 


50930 Prediction of composition of multicomponent rare 
earth compounds for permanent magnets with high tempera- 
ture stable magnetic properties. Bashkov, Yu.F.; Deryagin, 
A.V.; Beketov, V.N.; Tikhomirov, M.A. pp 136-141 of 
Splavy redkikh i tugoplavkikh metallov s osobymi fiziches- 
kimi svojstvami. Moscow, USSR; Nauka (1979). (In Rus- 
sian) 

From 3. all-union conference on rare earth alloys with spe- 
cific physical properties; Moscow, USSR (May 1977). 

Optimization of composition of multicomponent compounds 
of the RCos type (where R is a combination of light and heavy rare 
earths) for permanent magnets is carried out by computer. Results 
of experimental testing of predictions on monocrystals containing 
light (Sm, Pr, Y) and heavy (Gd, Tb, Dy, Ho, Er) rare earths and 
possessing maximum value of (BH)sub(mt) and minimum value of 
temperature changes of residual induction are presented. 
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50931 Studies of the Ti-W/Au metallization on alumi- 
num. Nowicki, R.S. (Intel Corp., Santa Clara, Calif.); 
Harris, J.M. (Sandia Laboratories, Albuquerque, N. Mex.); 
Nicolet, M.A. (California Institute of Technology, Pasade- 
na, Calif.); Mitchell, I.V. (Chalk River Nuclear Laborato- 
ries, Chalk River, Ontario, Canada). Thin Solid Films; 53-54: 
195-205(1978). (CONF-780430—). 

From Conference on metallurgical coatings; San Francisco, 
CA, USA (3 Apr 1978). 

The temperature stability of a composite film structure of 
1500 A of 30 at. %. Ti-70 at. % W and 3000 A of gold RF sput- 
tered sequentially onto an evaporated aluminum film 9000 A thick 
on silicon was investigated by Auger depth profile analysis. Anneal- 
ing of this structure at 300 C for 6 min is shown to result in exten- 
sive intermixing. This phenomenon appears to proceed via hillock 
growth in the aluminum and a grain boundary diffusion mechanism 
involving the Ti-W. Thorough characterization of the Ti-W by 
transmission electron microscopy, helium ion backscattering spec- 
trometry and deuterium activation analysis suggests that the Ti-W 
is of reasonable purity. These data indicate that 30 at. % Ti-70 at. 
% W exhibits marginal diffusion barrier properties when deposited 
in a relatively pure state. It is shown that the barrier properties im- 
prove by orders of magnitude when Ti-W is sputtered in N2-Ar. 
Thus it appears that optimum diffusion barrier properties are pres- 
ent only when Ti-W is deposited in a relatively impure state. 
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REFER ALSO TO CITATION(S) 48978, 48996, 48997, 49319, 50168, 50196, 
aeis 50232, 50236, 50239, 50244, 50260, 50331, 50837, 50858, 50888, 51009, 
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50932 (BNL—31189R) Irreversible effects in the FeTi/H 
system. Reilly, J.J.; Johnson, J.R.; Lynch, J.F.; Reidinger, 
F. (Brookhaven National Lab., Upton, NY (USA)). Mar 
1982. Contract AC02-76CH00016. 19p. (CONF-820548—3). 
NTIS, PC A02/MF A0O1. Order Number DE82015242. 

From International symposium on the properties and appli- 
cations of metal hydrides; Toba, Japan (30 May 1982). 

The equilibrium hydrogen absorption isotherm using an- 
nealed, strain-free FeTi, exhibits only one plateau up to a composi- 
tion of FeTiH/sub 1.95/. However, the desorption isotherm, deter- 
mined immediately after the first hydriding step, exhibits the usual 
two plateaux. X-ray diffraction results of samples with compositions 
within the absorption plateau limits indicate the major phases pres- 
ent to be a and y, although a small amount of 8B phase was always 
detected. Apparently the absorption isotherm represents the direct 
conversion of a — y and £ phase precipitation is almost complete- 
ly suppressed. Thermodynamic quantities for this conversion are 
given. The results are attributed to the influence of lattice strain 
upon the behavior of the 81 and £2 phases. A practical conse- 
quence of the effect is the distortion of the pressure-composition 
isotherm in the B-y region as a function of hydriding-dehydriding 
cycles. This is caused by an increase in H solubility of the B and y 
phases and the widening of the phase composition limits as the 
strain increases with cycle number. However, after many hundreds 
of cycles there is no further significant increase in strain and the 
isotherm shape becomes essentially fixed and reproducible. The dis- 
tortion is reversible by mild annealing. 


50933 (CEA-R—5127) Atomic structure of non-stoichio- 
metric transition metal carbides. Moisy-Maurice, V. (CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France); Strasbourg-1 Univ., 67 (France)). Oct 1981. 184p. 
(In French). NTIS (US Sales Only), PC A0O9/MF AOl1. 
Order Number DE82702095. 

Thesis. 

Different kinds of experimental studies of the atomic ar- 
rangement in non-stoichiometric transition metal carbides are pro- 
posed: the ordering of carbon vacancies and the atomic static dis- 
placements are the main subjects studied. Powder neutron diffrac- 
tion on TiCsub(!-x) allowed us to determine the order-disorder 
transition critical temperature -Tsub(c) approximately 770°C- in the 
TiCsub(0.52-0.67) range, and to analyze at 300 K the crystal struc- 
ture of long-range ordered samples. A neutron diffuse scattering 
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quantitative study at 300 K of short-range order in TiCsub(0.76), 
TiCsub(0.79) and NbCsub(0.73) single crystals is presented: as in 
TigCsub(1-+x) and NbsCs superstructures, vacancies avoid to be on 
each side of a metal atom. Besides, the mean-square carbon atom 
displacements from their sites are small, whereas metal atoms move 
radially about 0.03 A away from vacancies. These results are in 
qualitative agreement with EXAFS measurements at titanium-K 
edge of TiCsub(1-x). An interpretation of ordering in term of short- 
range interaction pair potentials between vacancies is proposed. 


50934 (DOE/ET/12292—T2) Ceramic thermal-barrier 
coating by electron-beam physical vapor deposition: micros- 
tructural dependence on the temperature of formation. Final 
report, June 1-August 31, 1981. Guitron, J.; Demaray, R.E. 
(Airco Temescal Div., Berkeley, CA (USA)). 18 Jun 1982. 
Contract AC03-78ET12292. 22p. NTIS, PC A02/MF AOl. 
Order Number DE82017772. 

It is shown that the temperature of formation of a ceramic 
thermal barrier coating (TBC) can be controlled in vacuo by inter- 
nal substrate impingement cooling using both compressed air and 
water. It is further demonstrated that major changes in TBC col- 
umnar morphology can be achieved and controlled in this fashion. 
Implications for potential thermal cycle durability are discussed. 


50935 (HEDL-SA—2167) Fuel-pellet-fabrication experi- 
ence using  direct-denitration-recycle-PuO2-coprecipitated 
mixed oxide. Rasmussen, D.E.; Schaus, P.S. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). 1980. 
Contract AC06-76FF02170. 36p. (CONF-801034—11). 
NTIS, PC A03/MF AO1. Order Number DE82018950. 

From 33. ACS Pacific Coast meeting; San Francisco, CA, 
USA (28 Oct 1980). 

Portions of document are illegible. 

The fuel pellet fabrication experience described in this paper 
involved three different feed powders: coprecipitated PuO2-UO2 
which was flash calcined in a fluidized bed; co-direct denitrated 
PuO2-UO2; and direct denitrated LWR recycle PuOz which was 
mechanically blended with natural UO2. The objectives of this 
paper are twofold; first, to demonstrate that acceptable quality fuel 
pellets were fabricated using feed powders manufactured by proc- 
esses other than the conventional oxalate process; and second, to 
highlight some pellet fabrication difficulties experienced with the 
direct denitration LWR recycle PuO2 feed material, which did not 
produce acceptable pellets. The direct denitration LWR recycle 
PuO2 was available as a by-product and was not specifically pro- 
duced for use in fuel pellet fabrication. Nevertheless, its characteris- 
tics and pellet fabrication behavior serve to re-emphasize the impor- 
tance of continued process development involving both powder 
suppliers and fuel fabricators to close the fuel cycle in the future. 


50936 (INIS-mf—6869) Luminescence and energy trans- 
fer in rare earth aluminium borates. Kellendonk, F.J.A. 
(Rijksuniversiteit Utrecht (Netherlands)). 7 Oct 1981. 126p. 
NTIS (US Sales Only), PC A07/MF A0O1. Order Number 
DE82780500. 

Thesis. 

The principal aim of this thesis is to study the luminescence 
and energy transfer properties of a series of different RE* ions in 
another ‘stoichiometric’ material, viz. YAlsB,O12, using time-re- 
solved site-selection spectroscopy techniques. Furthermore, the lu- 
minescence properties of Bi** and Cr* incorporated into 
YAIsBsOi2 are investigated. The properties of Ysub(l- 
x)Eusub(x)AlsB,Oi2 and Gdsub(1-x)Eusub(x)AlsBsOi2 (0<x< =1) 
are described. In these compounds there are three major types of 
Eu® sites. Most Eu* ions are on the regular crystallographic sites 
but a few per cent of the Eu* ions are on non-regular sites (prob- 
ably on the Al* site and on an interstitial site). The luminescence 
and energy transfer properties of TbAlsB,Oi2 crystals are discussed. 
At room temperature diffusion-limited migration to Mo** quench- 
ing centres occurs. In this case the rate of diffusion from the decay 
curve of the emission was also derived: D=3x10™ cm?s~}, n=980, 
and 1=188 A. The results of a study on the concentration quench- 
ing of the luminescence in Ysub(1-x)REsub(x)AlsB,0i2 (RE=Sm, 
Gd, Dy; 0<x<=1) at 300 K are presented. The concentration 
quenching in the samples with gadolinium starts around x=0.3 and 
is due to energy migration to quenching centres. The luminescence 
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properties of Bi**, Ce**, and Cr* ions incorporated into YAlsB,Oi2 
are described. 


50937 (JINR-R—17-81-179) Magnetic structure and lat- 
tice deformation in UQ.. Aksenov, V.L.; Sikora, V.; 
Frauenkhaim, T. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1981. 5p. (In Rus- 
sian). NTIS (US Sales Only), PC A0O2/MF A0Ol. Order 
Number DE82700928. 

The magnetic phase transition in UO: is studied by means of 
a group theoretical analysis and the allowed symmetry groups in 
the low temperature phase are determined. With the help of neu- 
tron diffraction data a three-arm magnetic and crystallographic 
structure with two types of translational domains are found and a 
new interpretation of the Fabor experiment is given. 


50938 (MLM—2934) Oxygen diffusion of anodic surface 
oxide film on titanium studied by Auger electron spectros- 
copy. Wang, P.S.; Wittberg, T.N.; Keil, R.G. (Mound Fa- 
cility, Miamisburg, OH (USA); Dayton Univ., OH (USA). 
Research Inst.; Dayton Univ., OH (USA). Dept. of Chemis- 
try). 1982. Contract AC04-76DP00053. 16p. (CONF- 
820710—1). NTIS, PC A0O2/MF A0Ol. Order Number 
DE82013653. 


From 8. international pyrotechnics symposium; Steamboat 
Springs, CO, USA (12 Jul 1982). 

TiOz films of about 1000 A were grown onto titanium foils 
anodically under galvanostatic conditions at 20 mA/cm? in saturat- 
ed aqueous solutions of ammonium tetraborate. The samples were 
then aged at 450, 500, and 550°C, and oxygen diffusion was ob- 
served by Auger electron spectroscopy (AES) profilings. The 
oxygen diffusivities were calculated by Fick's Second Law, using 
the Boltzmann-Matano solution, to be 9.4 x 1071", 2.6 x 107'§ and 
1.2 x 107*5 cm*/sec at 450, 500, and 550°C, respectively. The diffu- 
sivities obtained by this method were also compared with those ob- 
tained using an exact solution to Fick’s Second Law. The activation 
energy was calculated to be 30 kcal/mole. 


50939 (PNCT—831-80-01) Tokai works annual progress 
report, January 1979-March 1980. (Power Reactor and Nu- 
clear Fuel Development Corp., Tokai, Ibaraki (Japan). 
Tokai Works). Sep 1980. 199p. NTIS (US Sales Only), PC 
A09/MF AO1. Order Number DE82903253. 

Portions of document are illegible. 

Information is presented concerning plutonium fuel develop- 
ment; radioactive waste processing; health and safety activities; fuel 
reprocessing; and uranium enrichment. 


50940 (SAND—82-0089C) In-pile measurement of the 
total vapor pressure of liquid-oxide fuels. Reil, K.O.; Brei- 
tung, W. (Sandia National Labs., Albuquerque, NM (USA)). 
1982. Contract AC04-76DP00789. 7p. (CONF-820704—5). 
NTIS, PC A02/MF A0O1. Order Number DE82006731. 

From International topical meeting on LMFBR safety; 
Lyon, France (18 Jul 1982). 

Portions of document are illegible. 

Total vapor pressure measurements on liquid oxide fuels 
were performed in the Annular Core Research Reactor (ACRR). 
The extensive improvements in experiment design, test preparation 
and data analysis, achieved since the first in-pile experiments at 
Sandia, are described. Results are given for the total vapor pressure 
as a function of internal energy for ultra-pure UO2. These baseline 
data are then compared to the total pressure from reactor-typical 
UO:, containing known levels of impurities. Fianlly, total vapor 
pressure data for reactor typical mixed (U, Pu) oxide are presented. 
(No data are given in this paper). 
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50941 Neutron powder diffraction study of two sodium 
platinum oxides: Nasub(1.0)PtsO, and Nasub(0.73)PtsO,. 
Schwartz, K.B.; Prewitt, C.T. (State Univ. of New York, 
Stony Brook (USA). Dept. of Earth and Space Sciences); 
Shannon, R.D. (Du Pont de Nemours (E.I.) and Co., Wil- 
mington, DE (USA)); Corliss, L.M.; Hastings, J.M. (Brook- 
haven National Lab., Upton, NY (USA)); Chamberland, 
B.L. (Connecticut Univ., Storrs (USA)). Acta Crystallogra- 
Phica, Section B: Structural Crystallography and Crystal 
Chemistry; 38: No. 2, 363-368(15 Feb 1982). 

Neutron powder diffraction profile analysis has been used to 
confirm the structures of Nasub(1.0)PtsO, and Nasub(0.73)PtsO.. 
Both compositions are cubic in space group Pm3n with Z = 2. The 
structure of Nasub(1.0)PtsOQ., with a = 5.6868(2) A as determined 
by X-ray powder diffraction, was refined to a final discrepancy 
factor for the weighted profile of Rsub(wP) = 0.120 for 30 peaks 
representing 39 reflections. The structure of Nasub(0.73)PtsOQ,., a 
poorly crystallized compound with a = 5.675(1) A, was refined to 
Rsub(wP) = 0.212 for 31 peaks representing 40 reflections. Reliable 
thermal parameters were determined for lighter atoms in this plati- 
num-dominated structure. The refined values of the sodium occu- 
pancy factor in both cases confirm the chemical analysis. Sodium 
occupancy values are also consistent with the linear relationship of 
unit-cell measurements vs sodium content for these compounds. 
The short Pt-Pt distance of 2.843 A in the structure of 
Nasub(1.0)PtsO, is consistent with its electrical properties. The me- 
tallic resistivity of Nasub(1.0)PtsO, (rho = 9 x 1077 Om at 293 K) 
and the presence of a single Pt site with formal valence 7/3 places 
Nasub(x)PtsO, compositions in class III-B of the Robin and Day 
mixed-valence classification [Robin and Day (1967). Adv. Inorg. 
Chem. Radiochem. 10, 247-422]. 


50942 Ion bombardment-induced charge state effects in 
CaO single crystals: F* and F centers. Krefft, G.B. (Sandia 
National Labs., Albuquerque, NM (USA)). Radiation Ef- 
fects; 60: No. 1-4, 223-230(1982). 

The effects of heavy- and light-ion bombardment on defect 
formation in CaO have been investigated by UV-absorption spec- 
troscopy and volume measurements. While 500 keV Ar or Ca im- 
plantation produces only F* centers, 240 keV H produces both Ft 
and F centers at a F* to F ratio of 5.6 to 1. On the other hand, 
when an argon implanted sample is subsequently bombarded with 
hydrogen, about 30% of the F* centers anneal during 1 x 10'* H/ 
cm? at higher H fluences, new F* and F centers are produced. An 
effect of energy partition between ionization and nuclear/atomic 
collision processes for the incident ions on the charge state of the 
resulting defect is thus clearly demonstrated. The formation and an- 
nealing of these defects are accompanied by volume changes in the 
ion implanted surface layer which can be monitored in situ with a 
cantilever beam technique. The measurements show volume expan- 
sion of the order of 1.5% following 10'* 500 keV Ar implantation; 
subsequent implantation of 10'* 240 keV H compacts the previously 
expanded material by 25%. These results are in qualitative agree- 
ment with the optical data and seem to indicate that volume 
changes are associated with the formation and annealing of F* cen- 
ters. 


50943 Explosive compaction of aln, amorphous Si/sub 3/ 
N/sub 4/, boron, and Al/sub 2/O/sub 3/ ceramics. Hoenig, 
C.L.; Yust, C.S. (Lawrence Livermore Natl Lab, Calif, 
USA). American Ceramic Society Bulletin; 60: No. 11, 1175- 
1176, 1221-1224(Nov 1981). 

Ceramic powders were explosively compacted to high densi- 
ty at pressures up to 7 GPa. Microstructures of the compacted and 
annealed ceramics were examined by transmission and scanning 
electron microscopy and microhardness techniques. It is expected 
that explosive-powder-compactor process may be successfully used 
in the manufacture of ceramic products with high densities. 14 refs. 


50944 High-temperature electrically conductive ceramic 
composite and method for making same. Beck, D.E.; Gooch, 
J.G.; Holcombe, C.E. Jr.; Masters, D.R. (to Dept. of 
Energy). US Patent Application 271,889. 9 Jun 1981. 10p. 
Contract W-7405-ENG-26. 

The present invention relates to a metal-oxide ceramic com- 
position useful in induction heating applications for treating urani- 
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um and uranium alloys. The ceramic composition is electrically 
conductive at room temperature and is nonreactive with molten 
uranium. The composition is prepared from a particulate admixture 
of 20 to 50 vol. % niobium and zirconium oxide which may be sta- 
bilized with an addition of a further oxide such as magnesium 
oxide, calcium oxide, or yttria. The composition is prepared by 
blending the powders, pressing or casting the blend into the desired 
product configuration, and then sintering the casting or compact in 
an inert atmosphere. In the casting operation, calcium aluminate is 
preferably added to the admixture in place of a like quantity of zir- 
conia for providing a cement to help maintain the integrity of the 
sintered product. 


50945 Zero and low coefficient of thermal expansion po- 
lycrystalline oxides. Skaggs, S.R. (Los Alamos Scientific 
Lab., NM). Revue Internationale des Hautes Temperatures et 
des Refractaires; 16: 157-167(1979). 

Polycrystalline oxide systems with zero to low coefficient of 
thermal expansion (CTE) investigated by the author include hafnia- 
titania and hafnia. The CTE for 30 to 40 mol % TiO: in HfO2 is S 
1 x 10-°/°C, while for other compositions in the range 25 to 60 mol 
% itis ~ 4x 10°*/°C. An investigation of the CTE of 99.999% 
HfOz yielded a value of 4.6 x 10-®/°C from room temperature to 
1000°C. Correlation with data on HfO2 by other investigators 
shows a definite relationship between the CTE and the amount of 
ZrOz present. Data are listed for comparison of the CTE of several 
other polycrystalline oxides investigated by Holcombe at Oak 
Ridge. 
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50946 (DOE/ER/10922—1) Microstructural analysis of 
ion containing polymers. Progress report, July 1, 1981-De- 
cember 31, 1981. Cooper, S.L. (Wisconsin Univ., Madison 
(USA). Dept. of Chemical Engineering). Jan 1982. Contract 
AC02-81ER10922. 19p. NTIS, PC A02/MF AOl. Order 
Number DE82011868. 

Portions of document are illegible. 

A new model of the morphology of Zn** neutralized sulfon- 
ated polystyrene ionomers is proposed which is quantitatively con- 
sistent both with short range ionic phase structural information ob- 
tained from Extended X-ray Absorption Fine Structure (EXAFS) 
analysis and with Small Angle X-ray Scattering (SAXS) observa- 
tions. The ionic aggregates are modeled as two dimensional analogs 
of crystals of Cu(CH3SO3)2 4H2O. The cation-oxygen and cation- 
sulfur distances of this structure are consistent with the EXAFS 
data obtained on the ionomers. The characteristic ionomer x-ray 
peak is attributed to an interparticle interference effect between 
such aggregates. The aggregates are modeled as disks whose thick- 
ness and electron density are fixed by the presumed two-dimension- 
al crystal structure. The absolute scattered x-ray intensity data can 
be fit with such a model assuming that there is a closest approach 
distance between any two aggregates. The results of the fitting pro- 
vide reasonable aggregate dimensions and closest approach dis- 
tances. In addition, the aggregate concentrations determined are 
consistent with the sample compositions. EXAFS studies of Nafion 
samples indicate that the aggregates are not as well ordered as in 
the SPS system. 


50947 (SAND—81-2174) Brine resistance of window ma- 
terials for a Borehole Televiewer tool. Arnold, C. Jr. (Sandia 
National Labs., Albuquerque, NM (USA)). Feb 1982. Con- 
tract AC04-76DP00789. 25p. NTIS, PC A02/MF AO1. 
Order Number DE82011708. 

The Borehole Televiewer is a data logging tool that was de- 
veloped to inspect boreholes and evaluate geological formations. 
Window failures were observed after the manufacturer of the tool 
replaced the elastomeric windows with windows made from polyi- 
mide (Vespel), a plastic material noted for its high thermal stability. 
In this work, it was demonstrated that while Vespel was quite 
stable thermally at 250°C in an inert environment (argon), stress 
cracking occurred in the presence of brine at these temperatures 
over a period of 2 to 3 hours. Somewhat longer exposures to brine 
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(24 hours) at 260°C and 20.7 MPa resulted in extensive chemical 
reversion of polyimides. Acids and amines were detected by in- 
frared analysis. In contrast, the mechanical and chemical properties 
of Teflon (poly[tetrafluorethylene]) were unaffected after exposure 
to brine under the same conditions. On the basis of these results, it 
was recommended that acoustic windows for the Borehole Tele- 
viewer be made of Teflon. It was also recommended that the con- 
figuration of the window be modified to allow for the tendency of 
Teflon to flow under stress. 


50948 (SAND—82-0107) LEAKY: a computer program 
for estimating the distribution of moisture and other gases in 
permeable containers. Mead, K.E. (Sandia National Labs., 
Albuquerque, NM (USA)). Jun 1982. Contract AC04- 
76DP00789. 23p. NTIS (US Sales Only). Order Number 
DE82019849. 

Portions of document are illegible. 

Many system and component designs involve closure with 
elastomeric seals. These materials may be significantly permeable to 
moisture and other gases over extended storage periods required of 
new designs. The computer program described here can be used by 
designers to quickly estimate the permeation of gases into and out 
of containers and internal pressure changes as a function of time. 
The required moisture capacity of internal desiccant to offset per- 
meation through seals can be estimated. The program output tabu- 
lates the amount of gas taken up by internal absorptive materials 
and the internal partial pressure of a gas as function of time. The 
gases are assumed to be ideal. Derivation of the equations used are 
presented as are program listings and sample output. 


50949 (UCRL—87613) Synthesis and characterization of 
a new silicone multiblock polymer. Riley, M.O.; Kolb, J.R.; 
Jessop, E.S. (Lawrence Livermore National Lab., CA 
(USA)). 10 May 1982. Contract W-7405-ENG-48. 23p. 
(CONF-820642—2). NTIS, PC A0O2/MF AOl. Order 
Number DE82015189. 

From JOWOG-28 meeting; Kansas City, MO, USA (10 Jun 
1982). 

The Lawrence Livermore National Laboratory (LLNL) has 
an active interest in the synthesis of new polysiloxanes as base poly- 
mers for cellular silicone materials. These elastomers have proper- 
ties uniquely suited to very specific engineering requirements. 
While the polymers which we have prepared via random equilibri- 
um of various cyclic tetrasiloxanes have adequate properties for 
certain applications, there is evidence to suggest that alternating 
block polysiloxanes prepared via condensation-polymerization tech- 
niques have properties more suited to our end uses as flexible foam 
materials (cushions). The synthetic sequence developed to prepare 
these materials involves reactions of functionally terminated (silyla- 
mino and silanol) polysiloxane oligomers to produce alternating 
multiblock (ABAB...) materials of high molecular weight. Dialkyla- 
mines are condensation byproducts in this reaction. The analysis 
and characterization of these multiblock polymers is reported. 
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=o 49394, 49631, 49876, 50533, 50837, 51009, 51324, 51329, 51355, 52225, 


50950 (BNL—31096) Historical development of polymer 
concrete. Fontana, J.J. (Brookhaven National Lab., Upton, 
NY (USA)). Dec 1981. Contract AC02-76CH00016. 26p. 
(CONF-811246—1). NTIS, PC A03/MF AOl. Order 
Number DE82015244. 

From National conference on polymeric materials and their 


applications; Trinandrum, Kerala State, India (28 Dec 1981). 
Portions of document are illegible. 


PC (polymer concrete) consists of an aggregate mixed with a 
monomer which is subsequently polymerized in situ. The tech- 
niques used for mixing and placement are similar to those used for 
PCC (Portland cement concrete), and after curing, a high-strength 
durable material is produced. The most important process variables 
are types of monomer and aggregate species, size, and size distribu- 
tion. Composites can be produced with compressive strengths up to 
~ 200 MPa. Full strength is attained immediately after the poly- 
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merization reaction is complete (1 to 24 hr). Polymerization can be 
accomplished using initiators in conjunction with promoters and/or 
heat. 


50951 (DOE/ER/04989—1) Strong focusing of coherent 
terahertz sound. Final report, June 1979-November 1981. 
Brown, F. (Williams Coll., Williamstown, MA (USA). 
Dept. of Physics). Feb 1982. Contract AS02-78ER04989. 
13p. NTIS, PC A02/MF A0O1. Order Number DE82011960. 

Portions of document are illegible. 

The possibility of generating terhertz sound waves at the 
surface of a gallium arsenide crystal, of spherical convex shape was 
studied in order to provide strong focusing of very high frequency 
acoustic energy. The study has included a theoretical investigation 
of phase and group velocities in GaAs, an attempt to detect phon- 
ons via a phonon-electric effect, an observation of strong long-last- 
ing far infrared photoconductivity in epitaxial GaAs layers, and a 
measurement of an upper limit of phonon mean free paths at 4°K. 
It has been found that the relevant mean free path is too short in 
chromium doped semi-insulating GaAs to permit the strong focus- 
ing originally envisaged. 


50952 (ITEF—141(1980)) To the problem of angular dis- 
tribution of gamma rays resonantly scattered by impurity 
nuclei in ferromagnetic materials. Davydov, A.V.; Lobov, 
G.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1980. 19p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82700924. 

Cases, when the direction of the internal magnetic field, af- 
fecting impurity nuclei in ferromagnetic matrix, does not coincide 
with the direction of the external magnetizing field, are considered. 
Directions of intensity vectors of the internal magnetic field can be 
distributed along the cone, generators with an axis, parallel to the 
external field in a polycrystalline substance. The form of the func- 
tion of the gamma-ray angular distribution, resonantly scattered by 
impurity nuclei in ferromagnetics is quantitatively and qualitatively 
considered for these conditions. Shown is the connection of the ob- 
tained expression with the known formulae, belonging to cases, 
when the internal magnetic field is perpendicular to the gamma-ray 
scattering plane, and when intensity vectors of this field are chaoti- 
cally distributed by directions. 


50953 (JINR-D—17-81-250) Characteristics of the radi- 
ation from planar channeled positrons through crystals like 
NaCl and CaF. Gavrilenko, G.M.; Mikhalake, D.; Fe- 
dyanin, V.K. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1981. 4p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE82700925. 

From 11. Symposium on physics of interaction of charged 
particles with crystals; Moscow, USSR (1981). 

The radiation characteristics of planar channeled positrons 
through (111) planar direction in the crystals KCl, KBr and KI and 
(100) planar direction in cryctals like CaF2 are studied. In the 
dipole approximation the radiated power and the spectral distribu- 
tion of the spontaneous radiation as a function of the incident angle 
of the positron beam are calculated. 


50954 (LAFI—016) Radiation defects in the InoTes-type 
semiconductors. Koshkin, V.M.; Ulmanis, U.A. (AN Latvijs- 
koj SSR, Riga. Inst. Fiziki). 1979. 36p. NTIS (US Sales 
Only), PC A03/MF AO1. Order Number DE82700930. 

The mechanism of the formation of the unstable pairs "va- 
cancy-interstitial atom’ by ionizing radiation in semiconductors of 
the InoTes-type is considered. Experimental data on high radiation 
stability of such physical properties as electric conductivity, micro- 
hardness, etc. of InoTes, GaeTes, Ga2Ses are presented. The analysis 
of experimental results proves the idea that there exists one more 
type of radiation defects: unstable pairs with a large instability 
zone. 
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50955 (LBL—14614) Stem x-ray microanalytical study of 
phosphorous segregation to grain boundaries in thin-film sili- 
con. Rose, J.H. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Jun 1982. Contract AC03-76SF00098. 
37p. NTIS, PC A03/MF A0O1. Order Number DE82018719. 

Thesis. 

Stem X-ray microanalysis has been applied in the character- 
ization of phosphorus segregation to individual grain boundaries in 
thin-film silicon. Heavily doped material annealed between 650°C 
and 800°C was examined. The extent of segregation varied from 
boundary to boundary in a given sample. This leads to an average 
segregation energy of 7.5 Kcal/mole. Using the coincident site lat- 
tice model of grain boundary structure, the amount of segregation 
for a few boundaries was correlated with boundary type. It appears 
that geometrical models may have some basis for predicting struc- 
tural and energetic features of diamond structure materials. 


50956 (NBSIR—82-1667, pp 391-406) Effect of cryogen- 
ic temperatures on the mechanical performance of glass- 
fabric-reinforced laminates. Schramm, R.E.; Kasen, M.B. 
(National Bureau of Standards, Boulder, CO). May 1982. 
NTIS, PC A21/MF AOl1. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

This study continues the mechanical testing of glass-fabric/ 
epoxy composites from several producers using the same specifica- 
tions. In addition to the G-10CR and G-11CR standards, two more 
variants were made to achieve particular qualities: one contained a 
lightweight cloth to improve drapability and the second substituted 
polyimide for the epoxy matrix to achieve greater radiation resist- 
ance. From these tests, it appears that: (1) various manufacturers 
produce a consistent product, (2) the lightweight variant has prop- 
erties similar to the standards, and (3) the polyimide variant has me- 
chanical properties inferior to its epoxy counterpart. 


50957 (NBSIR—82-1667, pp 411-427) Thermal conduc- 
tivity of G-10CR and G-11CR industrial laminates and their 
component parts at low temperatures. Hust, J.G. (National 
Bureau of Standards, Boulder, CO). May 1982. NTIS, PC 
A21/MF AOl1. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

Thermal conductivity measurements and comparisons with 
literature data are presented on cryogenic grade composites G- 
10CR and G-11CR and their component parts, resin and glass 
fibers. The measurements were made in the 2 to 300 K range for 
heat flow both normal to the fabric and in the warp direction. Ma- 
terial variability from lot-to-lot and the effect of strain is described. 
The relationship of composite conductivity to the conductivities of 
the resin and glass components is discussed. 


50958 (NBSIR—82-1667, pp 429-439) Wave propagation 
and elastic constants in particulate and fibrous composites. 
Datta, S.K. (Univ. of Colorado, Boulder); Ledbetter, H.M.; 
Kinra, V.K. May 1982. NTIS, PC A21/MF AOl1. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

For two types of composites - particulate and fiber-rein- 
forced - dynamic elastic properties were studied both theoretically 
and experimentally. The two composites contained, respectively, 
randomly distributed spherical inclusions and aligned continuous 
fibers, both in a homogeneous matrix. The theory describes aligned, 
identical ellipsoidal inclusions. As special cases, the theory com- 
prises both spherical inclusions and short fibers. Bose and Mal pre- 
sented previously a similar theory for continuous fibers. The the- 
ories estimate the effective propagation speed of a plane harmonic 
wave; the theories average the scattered field by the Waterman- 
Truell procedure and use the Lax quasi-crystalline approximation. 
Theory and observation agree quite well. Particulate composites 
were studied in a through-transmission water-immersion tank, while 
the fiber composite was studied by both pulse-echo-overlap and res- 
onance methods. 


50959 (NBSIR—82-1667, pp 441-448) Elastic constants 
and internal friction of fiber-reinforced composites. Ledbet- 
ter, H.M. (National Bureau of Standards, Boulder, CO). 
May 1982. NTIS, PC A21/MF AOl. 
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In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

We review recent experimental studies at NBS on the aniso- 
tropic elastic constants and internal friction of fiber-reinforced com- 
posites. Materials that were studied include: boron-aluminum, 
boron-epoxy, graphite-epoxy, glass-epoxy, and aramid-epoxy. In all 
cases, elastic-constant direction dependence could be described by 
relationships developed for single crystals of homogeneous materi- 
als. Elastic stiffness and internal friction were found to vary in- 
versely. 


50960 (NBSIR—82-1667, pp 449-475) Elastic constants 
of fiber-reinforced boron-aluminum: a critical comparison of 
observation and theory. Datta, S.K. (Univ. of Colorado, 
ml Ledbetter, H.M. May 1982. NTIS, PC A21/MF 
AOl. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

Elastic constants, both the C/sub ij/’s and the S/sub ij/’s, 
were measured and calculated for a laminated, uniaxially fiber-rein- 
forced boron-aluminum composite. Three theoretical models were 
considered: square-array, hexagonal-array, and random-distribution. 
By combining several existing theoretical studies on randomly dis- 
tributed fibers, a full set of elastic constants can be predicted for 
this model. The random-distribution model agrees best with obser- 
vation, especially for off-diagonal elastic constants. Considering all 
nine elastic constants, observation and theory differ on the average 
six percent. These discrepancies arise from two sources: experimen- 
tal-error propagation and the limited applicability of a transverse- 
isotropic model to a laminated composite. 


50961 (NUREG/CR—2279) Water release from heated 
concretes. Kent, L.A. (Sandia National Labs., Albuquerque, 
NM (USA)). Mar 1982. Contract AC04-76DP00789. 23p. 
(SAND—81-1732). NTIS, PC A02/MF AOl. Order 
Number DE82015196. 


Water release from three concretes as a function of tempera- 
ture has been determined experimentally. Limestone concrete re- 
leases more water at a moderate temperature than do magnetite or 
basalt concretes. The amount of water in the concretes is 6.2%, 
6.3%, and 5% by weight for limestone, basalt and magnitite con- 
cretes, respectively. All of the concretes show three distinct weight 
losses as a function of temperature. By 450K, 52 to 75 percent of 
the water is lost - all of the water is lost by 750 to 800 K. 


50962 (SAND—82-0027J) Investigation of the two-dimen- 
sional shape of ion-implanted regions. (Sandia National Labs., 
Albuquerque, NM (USA); National Bureau of Standards, 
Washington, DC (USA)). Dec 1981. Contract AC04- 
76DP00789. 70p. (NBSIR—81-2398). NTIS, PC A04/MF 
A01. Order Number DE82011546. 

Portions of document are illegible. 

The two-dimensional shape of arsenic ion-implanted regions 
in single-crystal silicon was investigated both experimentally and 
theoretically. Experimentally, two techniques were shown to have 
the necessary submicron resolution: a junction etch process and an 
SEM-induced current collection method. A comparison of junction 
depths determined by the etch technique, the EBIC technique, and 
spreading resistance with the depths calculated using several amor- 
phous target codes was made. For the case of low temperature 
(600°C) anneals, the etch technique agrees very well with the junc- 
tion depths predicted by the amorphous target code due to Winter- 
bon. The lateral junction locations obtained from the etch tech- 
nique are in good agreement with the predictions of a two-dimen- 
sional Monte-Carlo code (TRIM) which indicates that arsenic does 
not show any significant lateral scattering under mask edges. For 
the case of high temperature (1000°C) anneals, the etch and EBIC 
techniques agree with each other, but show consistently deeper 
junction locations than does the spreading resistance technique. 
Comparison with arsenic-diffusion models shows that concentra- 
tion-dependent effects are important. Presently available processing 
models do not appear to adequately forecast junction depths. 
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50963 Surface morphology of erbium silicide. Lau, S.S.; 
Pai, C.S.; Wu, C.S.; Kuech, T.F.; Liu, B.X. (University of 
California, San Diego, Department of Electrical Engineer- 
ing and Computer Sciences, La Jolla, California 92093). Ap- 
plied Physics Letters; 41: No. 1, 77-80(1 Jul 1982). 

The surface of rare-earth silicides (Er, Tb, etc.), formed by 
the reaction of thin-film metal layers with a silicon substrate, is 
typically dominated by deep penetrating, regularly shaped pits. 
These pits may have a detrimental effect on the electronic perform- 
ance of low Schottky barrier height diodes utilizing such silicides 
on n-type Si. This study suggests that contamination at the metal-Si 
or silicide-Si interface is the primary cause of surface pitting. Sur- 
face pits may be reduced in density or eliminated entirely through 
either the use of Si substrate surfaces prepared under ultrahigh 
vacuum conditions prior to metal deposition and silicide formation 
or by means of ion irradiation techniques. Silicide layers formed by 
these techniques possess an almost planar morphology. 


50964 Comparison of initial damage rates due to electron 
and neutron irradiations measured by internal friction tech- 
niques. III, Neutron energy dependence (67 keV to 1 MeV). 
Goldstone, J.A.; Parkin, D.M.; Simpson, H.M. (Los Alamos 
National Laboratory, Los Alamos, New Mexico 87545). 
Journal of Applied Physics; 53: No. 6, 4189-4192(Jun 1982). 
Contract W-7405-ENG-36. 

Neutron energy dependence of the initial dislocation pinning 
rate was studied from 67 keV to 1 MeV on a copper sample. By 
comparing the initial pinning rates of 0.5-MeV electron irradiations 
and the neutron irradiations and using the defect production rate 
for electron bombardments, an estimate of the free interstitial pro- 
duction cross sections for neutrons was made. Comparison with the 
Norgett-Robinson-Torrens production cross section for the total 
number of defects was made to estimate the fraction of defects sur- 
viving as free interstitials. Previous data covering the neutron 
energy range of 2—24 MeV showed this fraction to be a constant. 
However, the present lower energy data show that the survival 
fraction increases at low energies, from 0.7% at 1 MeV to 2% at 67 
keV. The entire data set is compared with two additional models, 
one which considers experimental data and computer models sup- 
porting a recoil energy dependent displacement efficiency and one 
which yields the number of free vacancies after short-term anneal- 
ing. Our results are best described by the latter. It is concluded that 
the surviving fraction of defects in displacement cascades is a func- 
tion of primary knock-on energy in the few keV range and that this 
behavior must be considered in modeling radiation effects. 


50965 Dielectric behavior of MgO:Li* crystals. Puma, 
M.; Lorincz, A.; Andrews, J.F.; Crawford, J.H. Jr. (Depart- 
ment of Physics and Astronomy, The University of North 
Carolina at Chapel Hill, Chapel Hill, North Carolina 
27514). Journal of Applied Physics; 53: No. 6, 4546-4548(Jun 
1982). Contract AS05-78ER05866. 

Measurements of the dielectric constant in crystals of MgO 
doped with Li* ions have been carried out after quenching from 
anneals at 1300 °C in static air. Prior to heat treatment, the crystals 
showed no discernible dielectric loss, but afterwards, the loss tan- 
gent exceeded 0.4. For 10-min anneals, the dielectric relaxation is 
very close to a Debye process, and the temperature dependence of 
the maximum of the loss peak corresponds to an activation energy 
of 0.724 eV. When plotted in the form of a Cole-Cole arc, the data 
indicate that deviation from a Debye relaxation amounts to a distri- 
bution of relaxation time no greater than that which can be ac- 
counted for with a distribution of activation energies of only 0.007 
eV. For longer heating times, overlapping relaxation processes 
appear. The lack of broadening of the loss peak, and the magnitude 
of the relaxation time, yield clues as to possible loss mechanisms. 


50966 Shock compression of liquid xenon to 130 GPa (1.3 
Mbar). Nellis, W.J.; van Thiel, M.; Mitchell, A.C. (Universi- 
ty of California, Lawrence Livermore National Laboratory, 
Livermore, California 94550). Physical Review Letters; 48: 
No. 12, 816-818(22 Mar 1982). Contract W-7405-ENG-48. 
New data are reported for liquid xenon shock compressed to 
a pressure of 130 GPa (1.3 Mbar), a molar volume of 13.7 cm3/ 
mole, and a calculated temperature of 29 000 K. The data are con- 
sistent with the theory of Ross and McMahan, which indicates that 
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xenon undergoes an insulator-to-metal transition at 9 cm*/mole at 
about 130 GPa or greater at 0 K. The minimum molar volume 
achieved in these experiments corresponds to a pressure of 60 GPa 
on the 0-K isotherm. 


50967 Sectioning technique for demountable semiconduc- 
tor samples. Sopori, B.L. (Motorola Inc, Phoenix, Ariz, 
USA). Journal of the Electrochemical Society; 129: No. 2, 
448-450(Feb 1982). 

A sectioning technique is developed to circumvent problems 
associated with the conventional procedure. The new technique 
consists of wax mounting the sample in a suitable chuck followed 
by chemical-mechanical polishing using Nalcog slurry. Basic fea- 
tures of a chuck design and polishing characteristics, and some re- 
sults of defect analysis of thin silicon sheets, afforded by this tech- 
nique are briefly described. 1 ref. 
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REFER ALSO TO CITATION(S) 49066, 49076, 49077, 49282, 49284, 49284, 
49286, 49286, 49287, 49308, 49321, 49322, 49324, 49337, 49363, 49426, 49426, 
49426, 49440, 49440, 49590, 51015, 51029, 51037, 51046, 51387, 51626, 51626, 
51858 


50968 (DOE/ER/10857—1) Study of field adsorption 
using imaging atom-probe field ion microscope. Progress 
report, April 1, 1981-March 31, 1982. Tsong, T.T. (Pennsyl- 
vania State Univ., University Park (USA). Dept. of Phys- 
ics). Nov 1981. Contract AC02-81ER10857. 4p. NTIS, PC 
A02/MF AO1. Order Number DE82004883. 

Under a high applied electric field, gas molecules can be 
field adsorbed on solid surfaces. Field adsorption of noble gas 
atoms on metal surfaces can occur at a temperature greater than 
100°K. The field adsorbed noble gas atoms cannot be field de- 
sorbed without also field evaporating the surface atoms. However, 
they can be desorbed by an additional stimulation from laser pulses. 
In fact, by employing the time gating technique in the imaging 
atom-probe, atomic images of Pt and Mo surfaces have been ob- 
tained using pulsed laser stimulated field desorption of field ad- 
sorbed helium atoms. The direct correspondence of the images pro- 
duced by thermally desorbed field adsorbed atoms with field ion 
images support previous calculations, suggesting apex site field ad- 
sorption of image gas atoms on field emitter surfaces. 


50969 (DP—1634) Design and evaluation of a freeze-dry 
apparatus for removing free water for tritium analysis. Hayes, 
D.W. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). Jul 1982. Contract AC09- 
76SRO00001. 17p. NTIS, PC A02/MF A0O1. Order Number 
DE82018327. 

A freeze-dry apparatus was constructed to remove free 
water from environmental samples for tritium analysis. The appara- 
tus is self-contained, can process eight samples simultaneously, and, 
to avoid replenishment of the cold bath, uses a refrigeration system. 
Large samples (200 to 300 g) can be dried in about three days. To 
avoid fractionation of tritium during the distillation process, it was 
necessary to take the sample to dryness. 


50970 (INIS-mf—6937, pp vp) Size distribution of aero- 
sols and elements measured by neutron activation analysis. 
Shani, G.; Kushelevsky, A.; Haccoun, A. (Ben-Gurion 
Univ. of the Negev, Beersheba (Israel). Dept. of Nuclear 
Engineering). 1980. NTIS (US Sales Only), PC Al4/MF 
AOl. 


From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 
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50971 (IPEN-Pub—26) Preparation of nuclear-pure zir- 
conium oxide from zircon. Hood, S.P.; Umeda, K. (Instituto 
de Pesquisas Energeticas e Nucleares, Sao Paulo (Brazil)). 
1981. 1lp. (In Spanish). (CONF-8010269—6). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82902870. 

From 21. Brazilian congress of chemistry; Porto Alegre, 
Brazil (21 Oct 1980). 

ortions of document are illegible. 

Nuclear fuel used in the commercial nuclear reactors is clad- 
ded to confine the radioactivity. Zirconium based alloys standout as 
cladding materials because of their high mechanical strength at 
high temperatures and pressures combined with good corrosion re- 
sistence and a low absorption crossection for thermal neutrons. 
However, a separation procedure to reduce the hafnium content 
which occurs along with zirconium and possesses a high neutron 
absorption crossection is needed. This report presents the prepara- 
tion of nuclear pure zirconium from zircon. The mineral was 
opened by alkali fusion at 450°C and later transformed into zir- 
conyl nitrate via oxychloride and basic carbonate and purified by 
solvent extraction with TBP-HNOs. The solvent extraction process 
was developing using *Zr and ‘*'Hf tracers and studing process 
variables like acidity, nitrate and metal concentration. The extrac- 
tion of zirconium with 60% TBP in kerosene equilibrated with 5 M 
HNOs increases with increasing acidity and nitrate concentration. 
The dependence of coefficient of distribution with acidity was of 
the power = 1.5 and with concentration of nitrate was of 3rd 
power under the experimental conditions. The extraction of zircon- 
ium and hafnium decreases with increasing loading of the solvent 
but the separation factor remained approximately constant. 


50972 (IS—4800) Optical spectroscopic SNM _ assay 
(OSS). Quarterly report, January 1-March 31, 1982, Edelson, 
M.C. (Ames Lab., IA (USA)). May 1982. Contract W-7405- 
ENG-82. 12p. NTIS, PC A02/MF AOl. Order Number 
DE82018271. 

Portions of document are illegible. 

The high-resolution ICP (Inductively Coupled Plasma) appa- 
ratus was used this quarter to investigate the isotopic spectra of Pb 
and U. Isotopic resolution of two U emission lines previously not 
studied are presented (468.9 nm and 256.5 nm) and a linear calibra- 
tion curve for U-235 assay, based on the 424.4 nm emission line, is 
presented. A proposed alpha-containment facility for Pu experimen- 
tation is discussed. 


50973 (KHM-I—04, pp 55-63) Distribution of mercury 
compounds in air and water. Iverfeldt, A. (Chalmers Tek- 
niska Hoegskola, Goeteborg (Sweden)). Inst. foer Oorganisk 
Kemi. Apr 1981. (In Swedish). NTIS (US Sales Only), PC 
A06/MF AOl. 

From Does mercury pose health and environmental prob- 
lems for coal utilization conference; Stockholm, Sweden (22 Jan 
1981). 

, Laboratory experiments using isotope technique and atomic 
emission spectroscopy were performed to study the equilibrium 
concentrations of mercury compounds in water/air systems. 


50974 (LUTFD2/TFKF—3022/1-37(1980)) PIXE-method 
for the analysis of the aerosols in the working environment. 
Johansson, G.; Malmqvist, K.; Bohgard, M.; Carlsson, L.E.; 
Akselsson, R. (Lund Univ. (Sweden)). Feb 1980. 36p. (In 
Swedish). NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE82702122. 

Particle induced X-ray emission (PIXE) analysis has been 
applied to routine tests of the aerosols in the working environment. 
The device admits analysing times of a few minutes and is ready for 
computer control. A special procedure has been developed for the 
determination of the oxidation number of chromium in welding 
fumes. 


50975 (PNL-SA—9130) Application of neutron-activation 
analysis to geological materials. Laul, J.C.; Wogman, N.A. 
(Pacific Northwest Lab., Richland, WA (USA)). Dec 1980. 
Contract AC06-76RL01830. 1lp. (CONF-810276—1). 
NTIS, PC A02/MF AO1. Order Number DE82006081. 

From International symposium on trace analysis and techno- 
logical development; Bombay, India (16 Feb 1981). 
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Neutron activation analysis (NAA) is an extremely sensitive, 
selective, and precise method, which yields a wealth of elemental 
information from even a small-sized sample. By varying neutron 
fluxes, irradiation times, decay and counting intervals in instrumen- 
tal NAA, it is possible to accurately determine about 35 elements in 
a geological aliquot. When INAA is coupled with coincidence-non- 
coincidence Ge(Li)-Na(T]) counting, it enhances the sensitivities of 
various elements by order of magnitude. The attractive features of 
INAA are that it is fast, nondestructive and economical. 


50976 (RFP—3289) Recovery of uranium from mixed 
plutonium-uranium residues by an extraction chromatography 
process. Martella, L.L.; Navratil, J.D. (Rockwell Interna- 
tional Corp., Golden, CO (USA). Rocky Flats Plant). 15 
May 1982. Contract AC04-76DP03533. 16p. NTIS, PC 
A02/MF A01. Order Number DE82015997. 

An extraction chromatographic process has been developed 
for recovering uranium from uranium-plutonium residues. The 
process utilizes a column of amberlite XAD-4 resin impregnated 
with tributyl phosphate to selectively sorb uranium from a 5 M 
HNOs solution containing U(VI) and Pu(III). During the eight 
demonstration runs, the average uranium processing was 69 mg U/ 
ml resin. The retention of plutonium from the mixed uranium-pluto- 
nium solution was less than 0.06 g Pu/I resin, which met uranium 
product purity requirements of > 0.5 wt % plutonium. 


50977 (ZfI-Mitt—46, pp 5-11) Non-constant relative 
atomic masses due to varying isotopic abundance of polynucli- 
dic elements and their effect on the accuracy of analytical re- 
sults. Gerstenberger, H. Nov 1981. (In German). NTIS (US 
Sales Only), PC A08/MF AO1. 

In Activation analytical and mass spectroscopic methods for 
trace element analysis. 

Alterations of actual relative atomic masses occur in natural 
samples by natural isotope ratio shifts of polynuclidic elements. 
Therefore, using nuclear properties for gaining a measuring signal, 
isotopic shifts of certain elements may lead to significant measuring 
errors. 


50978 (ZfI-Mitt—46, pp 13-47) Mass spectroscopic anal- 
ysis of standard rock samples. Dietze, H.J. Nov 1981. (In 
German). NTIS (US Sales Only), PC A08/MF AO1. 

In Activation analytical and mass spectroscopic methods for 
trace element analysis. 

Nine different standard rock samples have been investigated 
with the aid of a previously described mass spectroscopic method. 
Results are given and discussed considering reproducibility and ac- 
curacy. On the basis of the results it was possible to evaluate the 
errors and to draw conclusions with regard to improvement of the 
method. 


50979 (ZfI-Mitt—46, pp 49-59) Methodical investigations 
of mass spectroscopic analysis of geological samples with rela- 
tively high contents of rare earths. Becker, S.; Dietze, H.J. 
Nov 1981. (In German). NTIS (US Sales Only), PC A08/ 
MF AOl1. 

In Activation analytical and mass spectroscopic methods for 
trace element analysis. 

A mass spectroscopic method has been developed for the 
quantitative determination of rare earths in geological samples. It 
allows the analyses of all rare earths in the presence of high con- 
centrations of La, Ce, Nd, and Pr up to 95 per cent. The coinci- 
dences of lines in the mass spectra of rare earths, caused by car- 
bides and oxides of La, Ce, Nd, and Pr, have been investigated and 
discussed. The accuracy of the analytical results could be improved 
by applying Re as an internal standard. The relative element sensi- 
tivities related to Re are presented. 


50980 (ZfI-Mitt—46, pp 60-68) Mass spectroscopic anal- 
ysis cf calcium fluoride monocrystals, Dietze, H.J.; Zahn, H. 
Nov 1981. (In German). NTIS (US Sales Only), PC A08/ 
MF AOl1. 

In Activation analytical and mass spectroscopic methods for 
trace element analysis. 
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The axial and radial distribution of trace elements in artifical 
calcium fluoride monocrystals has been measured with the aid of 
spark mass spectroscopy. To this end pulverized samples were 
pressed to electrodes together with superpure graphite. In spite of 
the formation of numerous molecular ions in the spark plasma line 
coincidences were negligible because of the high resolution of the 
mass spectrometer. Twenty five elements and their distributions 
could be determined in concentrations ranging from 0.01 ppm to 
1700 ppm. The frequency distribution of molecular ions of the type 
Casub(m)F* sub(n) and Csub(m)F*sub(n) formed in the spark 
plasma is given. 


50981 (ZfI-Mitt—46, pp 69-84) Gamma activation analy- 
sis with the MT 22 microtron and its applicability to geologi- 
cal samples and raw silicon. Determination of lead. Geisler, 
M.; Gerstenberger, H. Nov 1981. (In German). NTIS (US 
Sales Only), PC A08/MF AO1. 

In Activation analytical and mass spectroscopic methods for 
trace element analysis. 

In determining the elements Zr, Ni, Pb, Nb, Ba, Sr, Ti, and 
Ca in geological samples and raw silicon, gamma activation analysis 
is more advantageous than neutron activation analysis. Because of 
the possibility of simultaneous and uniform irradiation of samples 
and standard a multi-sample rotating arrangement has proved to be 
most suitable. Gamma spectra and sensitivity of the method are dis- 
cussed. 


50982 (ZfI-Mitt—46, pp 95-100) Instrumental activation 
analysis of molybdenites. Geisler, M.; Schelhorn, H. Nov 
1981. (In German). NTIS (US Sales Only), PC A08/MF 
AOl. 

In Activation analytical and mass spectroscopic methods for 
trace element analysis. 

Na, K, Sc, Cr, Fe, Co, Se, Rb, Ag, Cs, Ba, La, Ce, Eu, Yb, 
Hf, W, Re, and Th have been determined in 6 molybdenite samples 
by instrumental activation analysis. The samples were of different 
origin and showed K, Sc, W, and Re values with differences of 
more than two orders of magnitude, whereas Sc values were within 
one order of magnitude. 


50983 (ZfI-Mitt—46, pp 101-107) Determination of 
osmium in molybdenites. Schelhorn, H.; Geisler, M. Nov 
1981. (In German). NTIS (US Sales Only), PC A08/MF 
AOl. 

In Activation analytical and mass spectroscopic methods for 
trace element analysis. 

Os has been determined in molybdenites by neutron activa- 
tion analysis, measuring the 129.4 keV peak of the ‘Os spectrum 
after radiochemical separation. Os is removed directly as OsO, by 
distillation from the melt of an oxidizing acid or feebly basic fusion 
mixture. 


50984 (ZfI-Mitt—46, pp 109-118) Instrumental activation 
analysis of airborne dust. Geisler, M. Nov 1981. (In 
German). NTIS (US Sales Only), PC A08/MF AO1. 

In Activation analytical and mass spectroscopic methods for 
trace element analysis. 

In analysing an airborne dust sample to be used as a standard 
for X-ray fluorescence analysis, the following elements have been 
determined after neutron generator and reactor activation: Na, Al, 
Si, K, Sc, Ti, V, Cr, Mn, Fe, Co, Cu, Zn, As, Se, Br, Sb, Cs, Ba, 
La, Ce, Nd, Sm, Eu, Yb, Lu, Hf, Ta, Au, Th, and U. A comparison 
with the crustal abundance (clarke) showed a significant increase of 
the values of Cu, Zn, As, Se, Br, Sb, and Au. 


50985 (ZfI-Mitt—46, pp 119-128) Activation analytical 
control of trace elements during gallium diffusion in silicon. 
Geisler, M. Nov 1981. (In German). NTIS (US Sales Only), 
PC A08/MF AOl. 

In Activation analytical and mass spectroscopic methods for 
trace element analysis. 

Na, Cu, Ga, and Au have been determined in industrial sili- 
con by instrumental activation analysis. Whereas Ga is systematical- 
ly added as a dopant, Na, Cu, and Au are technological condition- 
ed impurities. Their occurrence allows to draw conclusions with 
regard to individual technological steps. 
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50986 Mechanisms of vaporization of vanadium pentaox- 
ide fron vitreous carbon and tantalum furnaces by combined 
atomic absorption/mass spectrometry. Styris, D.L.; Kaye, 
J.H. (Pacific Northwest Lab., Richland, WA). Analytical 
Chemistry; 54: No. 6, 864-869(May 1982). 

High-temperature vaporization of vanadium pentaoxide 
(V20s5) samples from vitreous carbon and tantalum furnaces that are 
heated resistively in ultrahigh vacuum is investigated with the si- 
multaneous atomic absorption/mass spectrometric technique. The 
advantage of this method is that it allows the observation of inter- 
mediates in the vapor phase. The correlated experimental results 
are related to thermodynamically feasible reactions which are con- 
sistent with the appearances of these intermediates and the tempera- 
tures at which they appear. The atomization mechanisms that are 
indicated by these reactions are developed. 


50987 Thermal ionization mass spectrometry of uranium 
with electrodeposition as a loading technique. Rokop, D.J.; 
Perrin, R.E.; Knobeloch, G.W.; Armijo, V.M.; Shields, 
W.R. (Los Alamos National Lab., NM). Analytical Chemis- 
try; 54: No. 6, 957-960(May 1982). 

Uranium samples are elecroplated on degassed zone-refined 
rhenium filaments and overplated with rhenium to permit accurate 
isotopic analyses at nanogram levels. The method provides an ion- 
ization efficiency of 1.5 X 10-* for 10 ng at a temperature of 1620 
+/- 10 °C. Isobaric interferences are less than or equal to dark cur- 
rent of the measuring system, 0.05 counts/s. Accuracies achieved 
on 10 ng of NBS U-500, a 1/1 235/238 uranium isotopic standard, 
are 0.05% to at the 95% confidence level. The effects of counting 
system dead time and chemical bank are discussed. 


50988 Solvent extraction of low-molecular-weight polycy- 
clic aromatic hydrocarbons from reversed-phase liquid chro- 
matographic effluents. Ogawa, I.; Chriswell, C.D. (Ames 
Lab.-USDOE, Iowa State Univ.). Analytical Chemistry; 54: 
No. 1, 146-148(1982). 

High-performance liquid chromatography provides an effec- 
tive means of separating constituents of samples of environmental 
origin. When such samples contain large numbers of constituents at 
low concentrations, retention times and detector responses provide 
insufficient data for component characterization. Coupling of 
HPLC fractionation with GC/MS characterization has proven to 
be a powerful technique for determining compounds of interest. Re- 
versed-phase HPLC procedures are the most effective for separa- 
tion of samples containing low-molecular-weight polycyclic aroma- 
tic hydrocarbons. However, the aqueous methanol or acetonitrile 
solvents used with reversed-phase HPLC are incompatible with 
high-resolution, high-sensitivity gas chromatography. Reversed- 
phase solvents can be removed from a sample by distillation or by 
evaporation with an inert gas. Both of these techniques also lead to 
significant losses of volatile analytes such as low-molecular-weight 
polycyclic aromatic hydrocarbons. Solvent extraction with large 
volumes of pentane has been used to isolate polycyclic aromatic hy- 
drocarbons from HPLC effluents containing methanol and from 
low-pressure liquid chromatographic effluents containing 2-pro- 
panol. In the present work it has been demonstrated that low-mo- 
lecular-weight polycyclic aromatic hydrocarbons can be isolated 
from reversed-phase HPLC solvents by a one-step solvent extrac- 
tion using a small volume of solvent. The procedure is rapid and 
convenient and the use of a small volume of solvent eliminates the 
need for reducing the volume of extraction solvent by distillation 
or other techniques. The utility of the method has been demonstrat- 
ed by the determination of biphenyl! on fly ash. 


50989 Rotationally cooled laser induced fluorescence de- 
termination of polycyclic aromatic hydrocarbons. Warren, 
J.A.; Hayes, J.M.; Small, G.J. (Ames Lab.-USDOE, Iowa 
State Univ.). Analytical Chemistry; 54: No. 1, 140-142(1982). 
Contract W-7405-ENG-82. 

In recent years the development of new highly selective and 
sensitive methods for the characterization and determination of po- 
lycyclic aromatic hydrocarbons (PAHs) and their derivatives in 
complex mixtures has received considerable attention. High selec- 
tivity is associated here with the ability to distinguish between sub- 
stitutional isomers of PAHs. Attainment of this selectivity with ca- 
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pillary column-gas chromatography-mass spectrometry for complex 
mixtures is very difficult and time-consuming. Alternative ap- 
proaches are, therefore, required. Given that the majority of PAHs 
fluoresce with reasonable quantum yields and that high sensitivities 
are afforded by fluorescence detection, the possibility of developing 
high-resolution fluorescence based techniques is attractive. This is 
all the more so if the technique's selectivity does not rely on physi- 
cal separation, e.g., chromatography. In this paper discussion is lim- 
ited to such techniques. ; 


50990 Multiple-reflection optical gas cell. Matthews, 
T.G. (to Dept. of Energy). US Patent Application 274,014. 
15 Jun 1981. 12p. Contract W-7405-ENG-26. 

A multiple-reflection optical cell for Raman or fluorescence 
gas analysis consists of two spherical mirrors positioned transverse 
to a multiple-pass laser cell in a confronting plane-parallel align- 
ment. The two mirrors are of equal diameter but possess different 
radii of curvature. The spacing between the mirrors is uniform and 
less than half of the radius of curvature of either mirror. The 
mirror of greater curvature possesses a small circular portal in its 
center which is the effective point source for conventional Fl 
double lens collection optics of a monochromator-detection system. 
Gas to be analyzed is flowed into the cell and irradiated by a multi- 
ply-reflected composite laser beam centered between the mirrors of 
the cell. Raman or fluorescence radiation originating from a large 
volume within the cell is: (1) collected via multiple reflections with 
the cell mirrors; (2) partially collimated; and (3) directed through 
the cell portal in a geometric array compatible with Fl collection 
optics. 


50991 Real space refinement of neutron diffraction data 
from sperm whale carbonmonoxymyoglobin. Hanson, J.C.; 
Schoenborn, B.P. (Brookhaven National Lab., Upton, NY). 
Journal of Molecular Biology; 34:.117-146(1981). 

Neutron diffraction data from crystals of sperm whale 
carbonmonoxymyoglobin have been refined by the real space re- 
finement technique. Estimates of the neutron occupancies at the 
end of the refinement show that the mean for eadh atom type (in- 
cluding hydrogen and deuterium) is close to the expected value and 
has a standard deviation from the mean of about 5%. Mean neutron 
occupancies of main-chain atoms involved in deuterium bonds 
versus those not involved in deuterium bonds demonstrate that the 
hydrogen/deuterium exchange of the latter group is higher. The 
oxygen and deuterium co-ordinates for 40 water molecules have 
been determined: 27 of these water molecules were involved in 
bridges between protein atoms, and nine were involved in deuter- 
ium bonds with main-chain atoms. The deuterium-bond angles in 
helical regions show significant deviations from linearity. The mean 
ND ...O angle was 154(3)° and the mean CO... D angle was 
145(3)°. 


50992 The pK/sub a/ of diprotonated semimethylene 
blue, in 5% ethanol and 50% acetonitrile aqueous solutions. 
Kamat, P.V.; Lichtin, N.N. (Boston Univ., MA). Photochem- 
istry and Photobiology; 33: 109-113(1981). Contract AC02- 
76ERO2889. 

Semimethylene blue was generated by reductive quenching 
of triplet methylene blue, *MBH**, with diphenylamine at pH 0.62- 
3.4. A Q-switched ruby laser flash-photolysis-kinetic spectrophoto- 
metric apparatus was used to characterize the absorption spectrum 
of semimethylene blue from 350 to 900 nm and a number of physi- 
cal constants at 25°C with » = 0.4 M and Cl as the anion. The 
specific rate of quenching of *MBH* by DPA is 2.8 x 109 M~? in 
5% EtOH-95% water and 1.2 x 109 M7! s~! in 50 v/v% aq. 
CHsCN.Corresponding efficiencies of net electron transfer are, re- 
spectively, 0.15 and 0.62. Spectral characteristics of 5% EtOH are, 
for MBHp.**, y/sub max/ = 375 nm, €/sub 375/ = 9000 M™! 
cm7} y/sub max/ = 800 nm, €/sub 880/ = 12700 M7! cm~4 for 
MBH.*, y/sub max/ = 410 nm, €/sub 410/ = 9800 M7! cm™}, y/ 
sub max/ = 880 nm, €/sub 880/ = 33000 M7! cm, for MBH.* in 
50 v/v% AN, y/sub max/ = 400 nm, €/sub 400/ = 11000 M™! 
cm™! and y/sub max/ = 880 nm, €/sub 880/ = 39000 M~! cm™1. 
The pK/sub a/ of MBH2.** calculated from the pH dependence of 
the absorption spectrum is 1.86 +/- 0.04 in 5% EtOH and 1.15 in 
50 v/v% AN. Rate constants, k/sub decay/, for reaction DPAH.** 
with MBH2.7* and MBH.* in 5% EtOH are, respectively, 3.9 x 10° 
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and 9.5 x 10° M~! s~. The value of pK/sub a/ of MBH2.”* calcu- 
lated from the dependence of k/sub decay/ on pH is 1.75 in 5% 
EtOH. 


50993 Isolation of an azide mutagenic metabolite in Sal- 
monella typhimurium. Owais, W.M.; Kleinhofs, A.; Ronald, 
R.C.; Nilan, R.A. (Washington State Univ., Pullman). Muta- 
tion Research; 91: 155-161(1981). Contract AMO06- 
76RLO2221. 

A scheme that employs a cation-exchange column and high- 
pressure liquid chromatography (HPLC) is devised to isolate and 
process large quantities of azide metabolite produced by S. typhi- 
murium TA1530 strain. The mutagenic metabolite adheres strongly 
to the cation-exchange column, thus providing a convenient way to 
separate the metabolite from unreacted azide (Ns~ ). The metabolite 
is very polar and only sparingly soluble in most organic solvents. 
Recrystallization in a methanol-carbontetrachloride solvent system 
gave rise to microcrystalline material that decomposes with char- 
ring and gas evolution at 173-176°C. The infrared spectrum indi- 
cates the presence of a covalently bound azide moiety. 


50994 ISBN 0-444-42029-0. (Recent developments in 
mass spectrometry in biochemistry, medicine, and environ- 
mental research, 7). Frigerio, A. (ed.). Amsterdam, Nether- 
lands; Elsevier Scientific. Publishing Co. (1981). 369p. 
(CONF-8006237—). Elsevier/North-Holland Inc., 52, Van- 
derbilt Avenue, New York, New York 10164. 

From 7. international symposium on mass spectrometry in 
biochemistry, medicine and environmental research; Milan, Italy 
(16 Jun 1980). 

The papers published in this volume were presented at the 
7th International Symposium on Mass Spectrometry in Biochemis- 
try, Medicine and Environmental Research held at the Mario Negri 
Institute for Pharmacological Research, Italy, in June 1980. This 
Symposium was organized by the Italian Group for Mass Spec- 
trometry in Biochemistry and Medicine in cooperation with the In- 
ternational Scientific Center, with the aim of offering an opportuni- 
ty for specialists in different branches of mass spectrometry to dis- 
cuss their findings and ideas in general. Selected papers have been 
abstracted and indexed for the data base. 


50995 Identification and quantitative determination of 
polychlorinated biphenyls and polynuclear aromatic hydrocar- 
bons in fly ash from municipal incinerators by gas chromato- 
graphy with electron-capture detection and gas chromato- 
graphy-mass spectrometry. Boniforti, L.; Citti, G.; Laguzzi, 
G. (Instituto Superiore di Sanita, Rome, Italy). pp 219-225 
of Recent developments in mass spectrometry in biochemis- 
try, medicine, and environmental research, 7. Frigerio, A. 
(ed.). Amsterdam, Netherlands; Elsevier Scientific Publish- 
ing Co. (1981). 

From 7. international symposium on mass spectrometry in 
biochemistry, medicine and environmental research; Milan, Italy 
(16 Jun 1980). 

A method is described for purifying samples of fly ash from 
municipal incinerators. This enables separation by class of the prin- 
cipal pollutants, polychlorinated biphenyls (PCBs) and certain po- 
lynuclear aromatic hydrocarbons (PAHs). In this work, polychlori- 
nated dibenzodioxins (PCDPs) and PCBs were identified as a group 
after perchlorination. Transformation of these compounds into de- 
cachlorobiphenyl has the advantage of increasing the sensitivity in 
both electron-capture detection and selective ion monitoring tech- 
nique, and of reducing interference to a minimum. Detailed analyt- 
ical procedure is described. Purification is by extraction chromato- 
graphy and identification of decachlorobiphenyl and PAHs is by 
gas chromatography and mass spectroscopy. (ATT) 
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50927, 51014, 51017, 51047, 51092 


50996 (AD-A—106134/0) Carbon vapor pressure in the 
range 3450 to 4500 K and evidence for melting at approxi- 
mately 3800 K. Technical report. Whittaker, A.G.; Kintner, 
P.L.; Nelson, L.S.; Richardson, N. (Aerospace Corp., El Se- 
gundo, CA (USA). Materials Sciences Lab.). 1 Sep 1981. 
57p. NTIS, PC A04/MF AOl. 

The vapor pressure of carbon was determined over the tem- 
perature range 3470 to 4490 K by using a laser heating technique. 
The solid-liquid-vapor triple point was located at approximately 
3800 K and a pressure of approximately 13,000 Pa, and the normal 
boiling point was found to be approximately 4140 K. Evidence for 
a solid-solid-vapor triple point was found at approximately 3560 K. 
Liquid carbon was produced in a free state, and some of its proper- 
ties were determined. Superheated liquid carbon was produced at 
low pressure by using sufficient laser power. Spectroscopic meth- 
ods were used to determine the carbon gas temperature and as a 
cross-check on the temperature determined by an optical pyro- 
meter. 


50997 (AD-A—106431/0) Rate enhancement resulting 
from reagent vibrational excitation as estimated by the BEBO 
method. Technical report. Cohen, N.; Mayer, S.W. (Aero- 
space Corp., El Segundo, CA (USA). Aerophysics Lab.). 1 
Sep 1981. 27p. NTIS, PC A03/MF AO1. 

The bond-energy bond-order (BEBO) method for calculating 
rate coefficients and activation energies on the basis of molecular 
properties has been applied to estimating rate coefficients and acti- 
vation energies for H-transfer reactions involving vibrationally ex- 
cited reactants. The reactions examined included Br + H2(v equals 
0, 1) equals H + HBr, Br + HCl(v equals 0, 1, 2) equals Cl + 
HBr, and F + HCl(v equals 0, 1) equals Cl + HF. Good agree- 
ment was obtained between the computed BEBO rate coefficients 
and published rate coefficients. It is important to note that the rate 
enhancement resulting from vibrational excitation could be ex- 
plained for most of the reactions as being largely caused by the 
lower bond dissociation energy of the vibrationally excited reagent. 
Because of the significance of vibrational de-excitation rates in 
chemical lasers, BEBO computations were made for HF and DF 
de-excitation by reactions with H, D, F, and other atoms. The 
highest computed de-excitation rate coefficients were those involv- 
ing reactions with F-atoms. Reagent vibrational excitation to v 
equals 10 was examined. Computations were also made to estimate 
rate coefficients for several possible deuterium isotope separation 
methods based on the use of vibrationally excited reactants. 


50998 (DOE/ER/04900—2) Studies of hydrogenation of 
small unsaturated molecules using organometallic cluster com- 
pounds as catalysts. Progress report, June 1, 1981-May 31, 
1982. Adams, R.D. (Yale Univ., New Haven, CT (USA)). 
Jul 1982. Contract AC02-78ER04900. 17p. NTIS, PC A02/ 
MF AO1. Order Number DE82018796. 

The research has focused on the reactivity of hydride con- 
taining transition metal carbonyl clusters toward heteronuclear un- 
saturated Ci-molecules for the purposes of studying the effects of 
polynuclear coordination on ligand activation and hydrogen reduc- 
tion about multinuclear sites. In the past year, the addition of aryli- 
sothiocyanates to H2Oss(CO):o was investigated. This work has 
characterized new forms of coordination of thioformamido ligands 
at polynuclear metal sites, carried out the desulfurization of these 
ligands, and showed how the effects of polynuclear coordination of 
the ligand promote the desulfurization. We have investigated the 
nature of the thermolytic decarbonylation of one of these products, 
HOss(j1s-S)(u-HC=NR)(CO)p in the presence and absence of Hp. 
In the absence of He cluster condensation reactions occur which 
lead to a series of hexaosmium products. In the presence of He the 
condensation reactions are complicated by the addition of He and 
the formation of polyhydride clusters. Other work discovered a 
new example of the rate o + 7m coordination form of the isocyan- 
ide ligand and its structure and bonding characterized by x-ray 
crystallographic methods. 8 figures. 
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50999 (INIS-mf—6857) Theory of critical phenomena in 
two-dimensional systems. DE LA Olvera, C.M. (Universidad 
Nacional Autonoma de Mexico, Mexico City. Facultad de 
Ciencias). 1981. 312p. (In Spanish). NTIS (US Sales Only), 
PC A14/MF AO1. Order Number DE82780537. 

Thesis. 

An exposition of the theory of critical phenomena in two- 
dimensional physical systems is presented. The first six chapters 
deal with the mean field theory of critical phenomena, scale invar- 
iance of the thermodynamic functions, Kadanoff's spin block con- 
struction, Wilson's renormalization group treatment of critical phe- 
nomena in configuration space, and the two-dimensional Ising 
model on a triangular lattice. The second part of this work is made 
of four chapters devoted to the application of the ideas expounded 
in the first part to the discussion of critical phenomena in superfluid 
films, two-dimensional crystals and the two-dimensional XY model 
of magnetic systems. Chapters seven to ten are devoted to the fol- 
lowing subjects: analysis of long range order in one, two, and 
three-dimensional physical systems. Topological defects in the XY 
model, in superfluid films and in two-dimensional crystals. The 
Thouless-Kosterlitz iterated mean field theory of the dipole gas. 
The renormalization group treatment of the XY model, superfluid 
films and two-dimensional crystal. 


51000 (JAERI-M—9573) Measurement of liquid mixing 
characteristics in large-sized ion exchange column for isotope 
separation by stepwise response method. Fujine, S.; Saito, K.; 
Iwamoto, K.; Itoi, T. (Japan Atomic Energy Research Inst., 
Tokyo). Jul 1981. 38p. (In Japanese). NTIS (US Sales 
Only), PC A03/MF A0Ol1. Order Number DE82702082. 

Liquid mixing in a large-sized ion exchange column for iso- 
tope separation was measured by the step-wise response method, 
using NaCl solution as tracer. A 50 cm diameter column was 
packed with an ion exchange resin of 200 ym in mean diameter. 
Experiments were carried out for several types of distributor and 
collector, which were attached to each end of the column. The 
smallest mixing was observed for the perforated plate type of the 
collector, coupled with a minimum stagnant volume above the ion 
exchange resin bed. The 50 cm diameter column exhibited the 
better characteristics of liquid mixing than the 2 cm diameter 
column for which the good performance of lithium isotope separa- 
tion had already been confirmed. These results indicate that a large 
increment of throughput is attainable by the scale-up of column di- 
ameter with the same performance of isotope separation as for the 2 
cm diameter column. 


51001 (NP—2902904) Influence of the spin-rotor cou- 
pling of methyl groups in solids on their NMR relaxation. 
Ligthelm, D.J. (Dutch Efficiency Bureau, Pijnacker). 1981. 
233p. Dep. NTIS (US Sales Only), MF A0O1. Order Number 
DE82902904. 

Thesis. Submitted to Technische Hogeschool, Delft, Nether- 
lands. Portions of document are illegible. 

The NMR spin-lattice relaxation due to hindered rotations of 
methyl groups around their three-fold axes is studied, in solids. A 
quantum-mechanical calculation is given of the spin-lattice relax- 
ation transitions, and the auto Zeeman relaxation rate for a pow- 
dered sample is treated theoretically. After a description of the ex- 
perimental technique and the cryostat, auto Zeeman relaxation ex- 
periments were conducted in methyl cyanide, 
tetramethylgermanium, tetramethylsilane, and acetone diluted with 
deuterated acetone. Appendices treat the rotor-phonon Hamiltonian 
operator for one-phonon processes, the nonmagnetic transition 
probabilities for acoustic phonon processes, the Mathieu eigenfunc- 
tions and their properties, and the experimental dipolar relaxation 
of tetramethylgermanium. (DLC) 


51002 X-ray absorption studies of Cu(en)?* Z exchanged 
Y zeolite. Morrison, T.I.; Shenoy, G.K.; Iton, L.E.; Stucky, 
G.D.; Suib, S.L. (Argonne National Laboratory, Argonne, 
Illinois 60439). Journal of Chemical Physics; 76: No. 12, 
5665-5668(15 Jun 1982). Contract W-31-109-ENG-38. 

X-ray absorption studies have been performed on Cu(en)** 2 
exchanged Y zeolite. The copper EXAFS shows that there is little 
change in the equatorial copper-ligand bond lengths, but the 
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XANES is indicative of axial distortions. Both the EXAFS and 
XANES can be interpreted to show that the complex remains 
intact upon exchange and that it is structurally and electronically 
similar to the bis(ethylenediamine) copper (II) complex in solutions. 


51003 Electronic effects and trans substitution in octahe- 
dral complexes of chromium(III), Bakac, A. (Iowa State 
Univ., Ames); Espenson, J.H.; Miller, L.P. Inorganic Chem- 
istry; 21: No. 4, 1557-1561(Apr 1982). 

Kinetics and equilibrium data were determined for the for- 
mation of 1:1 adducts of NCS~ with four complexes of the general 
formula (H2O);CrR** (R = CH2OH, CH2OCHs, CH2CN, and 
CH(CHs)2). The kinetic data for the approach to equilibrium follow 
the rate law k/sub obsd/ = (A[SCN~] + B)/(1 + C[SCN™]) and 
are consistent with both a limiting S/sub N/1 (or D) and a dissocia- 
tive ion-pairing (I/sub D/) mechanism. The rate constants of the 
trans-water exchange in these and two previously studied complex- 
es of the same general type (R = CHL and CH2Cl) were approxi- 
mated as a ratio A/C. The correlation of these rate constants and 
ones for the trans-water exchange in complexes Cr(H20)sX** (X = 
I-, Cl”, and SCN~ ) with the electron-donating ability of the labiliz- 
ing groups R and X as measured by a Hammett substituent constant 
was examined. The same correlation was obtained for a limited 
number of available rate constants for the Cr-NCS bond breaking in 
the adducts trans-Cr(H20)sR(NCS)+, indicating that the trans-labi- 
lizing ability of group R does not depend on the nature of the leav- 
ing group. The complex (H2O);CrCH(CHs)** reacts with SCN™ 
more slowly than predicted by this correlation. 


51004 Specific sequestering agents for the actinides. 8. 
synthesis and structural chemistry of 
tetrakis(thichydroxamato) hafnium(IV) in 
Hf(CHsCsH,(S)N(O)C3)4.C2H;OH. Abu-Dari, K.; Raymond, 
K. (Univ. of California, Berkeley). Inorganic Chemistry; 21: 
No. 4, 1676-1679(Apr 1982). 

A continuing project in this laboratory has been the design 
and synthesis of specific sequestering agents for the actinide IV 
ions. The degree of success so far achieved in this goal has been 
reviewed recently. The approach used relies on the similar coordi- 
nation chemistry of high-spin Fe** and Pu and the molecular archi- 
tecture of the siderophores (ferric ion specific chelating agents of 
microbial origin). While hydroxamate and catecholate chealating 
groups are the primary functional groups in siderophores, the thio- 
hydroxamate chelating unit also occurs in at least one compound of 
natural origin. The tetrakis(catecholato)metalate(IV) complexes of 
Th(IV), U(IV), and Hf(IV) have all been prepared and structurally 
characterized. They are isostructural, with the D/sub 2d/ coordina- 
tion symmetry of the trigonal-faced dodecahedron. Both the hy- 
droxamate complexes tetrakis(N-isoproply-3,3- 
dimethylbutanehydroxamato)hafnium(IV)? and tetrakis(N- 
phenylbenzohydroxamato)hafnium(IV)° have this same D/sub 2d/ 
geometry. In contrast, the more sterically hindered complex, 
tetrakis(N-isopropyl-2,3-dimethylpropanehydroxamato)thorium(IV), 
is distorted substantially toward a cubic coordination polyhedron. 
No tetrakis(thiohydroxamate) complexes have been structurally 
characterized to date. Determination of the coordination geometry 
of the unconstrained tetrakis(bidentate)metalate(IV) complexes are 
a fundamental component in the design of an octadentate chelating 
agent that incorporates four such functionalities to form an opti- 
mum metal coordination environment. While we have prepared 
thiohydroxamate complexes of Th(IV), no crystals suitable for 
structural analysis have been obtained. Instead, we report the syn- 
thesis and structural characterization of the hafnium complex, the 
title compound. 


51005 (SAND—82-6009) Borates of trivalent iron. Bur- 
chinskaya, N.B. Translated from Ukrainskii Khimicheskii 
Zhurnal (Russian Edition) ; 30: No. 2, 177-186(Mar 1982). 
Contract AC04-76DP00789. 22p. NTIS, PC A02/MF AOl1. 
Order Number DE82009030. 

Portions of document are illegible. 

Iron borates of composition Fe203.3B203.3H2O and 
3Fe203.4B203.15H2O were synthesized. The study of the solubility 
of iron borate in boric acid led to the proposal that soluble complex 
borates of trivalent iron are formed. The absorption spectra of sys- 
tems of iron (III) salt - water and iron (III) salt - boric acid - water 
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were studied, and a maximum near 280 mp was observed on the 
curve of the latter system. Photometric study of the equilibrium 
systems: Fe** - H3BO; - H2O; [CsHsOFe]** - H;BO; - H2O; 
[FeSalz]~ - HsBOs - H2O; [FeAcs]* - HsBOs - H2O established the 
composition of the iron borates formed in the solution. The interac- 
tion of Fe** and BO.” is discontinuous. Depending on the pH of 
the solution, either a monoborate (pH = 2.5), diborate (pH 3-4.5) 
or triborate (pH 5 to 6) of iron may form. Instability constants of 
the iron borates were calculated. The experimental instability con- 
stant of iron monoborate K; was found to be 3.12 10~®, Ke and Ks 
(calculated theoretically) are 2.69 10~** and 2.57 10-7! respectively. 
In addition Ks was found experimentally to be 4.95 107*4, which 
agrees comparatively well with the theoretical value. 


51006 Preparation of reactive beta-dicalcium silicate. 
Chen, J.M.; Shen, M.; Yang, R.T. (to Dept. Of Energy). US 
Patent 4,314,980. 9 Feb 1982. Filed date 28 Feb 1980. vp. 

PAT-APPL-125406. 

This invention relates to the preparation of fine particles of 
reactive beta-dicalcium silicate by means of a solid state process 
which comprises firing a mixture of calcium sulfate, silica and a re- 
ducing additive selected from the group consisting of calcium sul- 
fide, carbon, carbon monoxide, methane and hydrogen, at a tem- 
perature of about 850 degrees to 1000 degrees C. A carrier gas such 
as nitrogen or carbon dioxide may also be added, if desired. A high 
concentration of sulfur dioxide is a by-product of this process. 


51007 New method for detection of preferential adsorp- 
tion of metal cations at anionic micellar surfaces in frozen 
aqueous solutions by electron spin echo spectrometry. Nar- 
ayana, P.A.; Li, A.S.W.; Kevan, L. (Univ. of Houston, TX). 
Journal of Physical Chemistry; 86: No. 1, 3-5(7 Jan 1982). 

Electron spin resonance and two-pulse electron spin echo 
studies of Cu in polycrystalline ice, 4 M NaCIO, aqueous glass, 
and sodium dodecyl sulfate frozen micellar solutions show that only 
Cu ions adsorbed in the region of the micellar surface are detect- 
ed by spin echo. A quantitative evaluaion shows that 17% of the 
Cu” are preferentially adsorbed near the micellar surface. Nuclear 
modulation of the electron spin echo in D2O solutions shows that 
Cu” has essentially the same hydration shell near the micellar sur- 
face as in the bulk. This suggests that hydrated Cu does not pene- 
trate into the nonpolar part of the micelle. 


51008 Diamond cubic phase of lead. Olson, D.L.; Mat- 
lock, D.K. (Colo Sch of Mines, Golden, USA). Journal of 
Physics and Chemistry of Solids; 42: No. 9, 805-808(1981). 

Correlations are made between physical and structural prop- 
erties of elements with a diamond cubic crystal structure and 
through extrapolation of these correlations information as to the 
nature of the hypothetical diamond cubic phase of lead is extracted. 
The region in pressure-temperature space where this phase is most 
likely to exist is discussed and possible methods to obtain such a 
phase are suggested. 19 refs. 


51009 Self diffusion in nonstoichiometric compounds. 
Murch, G.E. (Argonne Natl Lab, Ill, USA). Journal of Phys- 
ics and Chemistry of Solids; 42: No. 3, 227-231(1981). 

A formalism for tracer diffusion in nonstoichiometric com- 
pounds is developed at the Bragg-Williams approximation along 
parallel lines with the Anderson theory of nonstoichiometry. It is 
specifically assumed that both components of a Frenkel pair may 
contribute independently to the diffusion coefficient. The equation 
for the tracer diffusion coefficient leads to a “transition” region in a 
In D* vs 1/T plot for one side of stoichiometry. In this region the 
slope may attain the value of the sum of the high and low tempera- 
ture branches. It is also shown that under certain conditions the 
compositional behavior of the activation energy of diffusion should 
parallel the compositional behavior of the heat of solution. The suc- 
cess of the mass action law approach is also shown to be due to a 
self cancellation of terms involving defect interactions. 18 refs. 


51010 Crystal structure of high-pressure americium, 
phase III. Roof, R.B. (Los Alamos Scientific Lab., NM). 
Journal of Applied Crystallography; No. 14, 447-450(1981). 
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The structure of high-pressure americium, phase III, which 
occurs at room temperature in the pressure range 10 to 15 GPa, has 
been determined. The material has a monoclinic lattice with a = 
3.025 +- 0.005, b = 11.887 +- 0.019, c = 2.830 +- 0.005 A, and B 
= 106.11 +- 0.14° at 12.5 GPa. The space group is P2:/m with Z 
= 4. Intensity data were obtained from powder-pattern films taken 
at pressure with Mo Ka radiation, \ = 0.7107 A. The structure, 
which can be described as a layer stacking intermediate between 
the lower-pressure f.c.c. and higher-pressure a-U structure types, 
was refined by least-squares calculations to Ri = 0.07 with 12 ob- 
served reflections. Am-Am distances of nearest neighbors range 
from 2.83 to 3.21 A. 


51011 Reactions of ammonia with excess sulfur dioxide. 
Meyer, B.; Mulliken, B.; Weeks, H. (Univ. of Washington, 
Seattle). Phosphorus and Sulfur and the Related Elements; 8: 
291-300(1980). 

NHs reacts with SO2 during condensation, even at 10°K, 
yielding heterogeneous solids containing red (HNSO)/sub x/ poly- 
mers in which S disproportionates from the oxidation state IV to 
III and VI, and possibly to other values. Raman spectra indicate 
that upon warming (NS)/sub x/ is formed. The latter is stable at 
room temperature, but catalyzes the auto-redox decomposition of 
SO, yielding sulfate, sulfamic acid derivatives, dithionate, thiosul- 
fate, polythionate and eventually elemental S. IR spectra show that 
in rare gas matrices the initial product is HNSO, cis-thionylimide, 
regardless of the molar ratio of reagents. Upon warm-up ammoni- 
um disulfide (NH.)2S20s; is also observed. 


4003 Organic Chemistry 


REFER ALSO TO CITATION(S) 49015, 49059, 49074, 49173, 49211, 49235, 
49251, 49380, 49484, 49492, 49688, 50998, 51001, 51069, 51079, 51626 


51012 (DP-tr—28) Determination of the hydrolysis con- 
stants of TBP, HDBP, and H2MBP in 3-M nitric acid. Pri- 
mary report. Becker, R.; Stieglitz, L.; Bautz, H. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Plant). [nd]. Contract AC09-76SR00001. Translation of 
PWA-Report No. 96/81, November 1981. 21p. NTIS, PC 
A02/MF AOl1. Order Number DE82019157. 

Portions of document are illegible. 

The rate constants ki, ko, and ks for the stepwise hydrolysis 
of TBP to HsPO, were determined in 3 M HNOs at 50, 75, and 
90°C. The temperature dependance of the hydrolysis constants can 
be described by the following functions: log ki = 13.855 - 5610.4 x 
1/T, log ke = 13.574 - 5647.4 x 1/T, and log ks = 12.03 - 5246.5 x 
1/T. A temperature increase of 10°C leads to about a tripling of 
the individual hydrolysis constants. The activation energy of the 
hydrolysis reaction is 24 to 26 kcal/mol. Comparison of the con- 
stant ki with the corresponding constant measured in the two-phase 
system shows that the TBP hydrolysis in the aqueous phase is 30 to 
40 times faster than the predominantly organic hydrolysis in the 
mixed-phase system. Nevertheless, in the two-phase system of the 
fuel rework process, more than 95% of the TBP decomposition 
occurs in the organic phase because of the large difference in TBP 
concentrations. 5 tables, 4 figures. 


51013 (CONF-820323—, pp 9-17) Prediction of dense 
fluid viscosities in hydrocarbon mixtures. Ely, J.F. (National 
Bureau of Standards, Boulder, CO). 1982. Gas Processors 
Association, 1812 First Place, Tulsa, OK 74101. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

Recently, the author and coinvestigator Hanley have pro- 
posed a corresponding states model for the prediction of the viscos- 
ity and thermal conductivity of hydrocarbon mixtures. The model, 
which is the basis for the computer program TRAPP which is cur- 
rently distributed by the Gas Processors Association, uses a meth- 
ane reference fluid with corrections for noncorrespondence and size 
difference effects in mixtures. This manuscript reports the prelimi- 
nary results of some recent modifications which have been made to 
the corresponding states model in an effort to improve its predic- 
tions. In particular, a propane reference fluid has been adopted and 
a correction for size and mass difference effects in the mixture vis- 
cosity coefficient based on the Enskog theory for hard spheres has 
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been developed. Comparisons of the predictions of the revised 
model with experimental data for both pure fluid and mixture vis- 
cosity are presented. 


51014 (CONF-820909—6) Supported tin phthalocyanines 
as catalysts in the hydrogenation of quinoline. Boucher, L.J.; 
Dadey, E.J. (Western Kentucky Univ., Bowling Green 
(USA). Dept. of Chemistry). 1982. Contract FG22- 
81PC40812. 14p. NTIS, PC A02/MF A0Ol1. Order Number 
DE82016690. 

From American Chemical Society symposium on coal lique- 
faction; Kansas City, MO, USA (1 Sep 1982). 

The results of this study show that the Tin(II) and Tin(IV) 
Phthalocyanines, [Sn(PC)] and [Sn(PC)Cls], are active catalysts for 
the selective hydrogenation of Quinoline to 1,2,3,4,Tetrahydroquin- 
oline at 200 to 250°C and 1000 psi He pressure. Both homogeneous 
and heterogeneous catalysts, supported on silica, show comparable 
activities. However, the stability of the catalysts is superior for the 
supported catalysts. Nonetheless both types of catalysts degrade at 
>250°C by hydrogenation of the phthalocyanine macrocycle with 
concominant loss of metal. At 200 to 250°C the homogeneous cata- 
lysts undergo several reactions during the catalytic cycle, e.g., 
Sn(IV) is reduced to Sn(II) and [Sn(PC)2] is also formed. Further 
the phthalocyanine ring is slowly reduced. This is in contrast to the 
supported catalysts which just show reduction of the Sn(IV) com- 
plex. 


51015 (DOE/ER/02945—5) Continuous chemical-reac- 
tion chromatography. Progress report, February 1, 1981-Janu- 
ary 15, 1982. Aris, R.; Carr, R.W. Jr. (Minnesota Univ., 
Minneapolis (USA). Dept. of Chemical Engineering and 
Materials Science). 1982. Contract AS02-76ER02945. 31p. 
NTIS, PC A03/MF AO1. Order Number DE82010447. 

The following research programs have been completed; (1) 
countercurrent chromatographic reactor with first order surface; 
(2) continuous rotating annular chromatographic reactor; and (3) 
microcatalytic reactor study of the dehydration of tert-butanol over 
alumina. A brief description of the third investigation is presented 
along with discussions of the following two research programs in 
progress: (4) experimental study of a moving bed chromatographic 
reactor; and (5) theory of countercurrent moving bed. For the 
fourth investigation, catalytic hydrogenation of benzene and misty- 
lene were undertaken and the possible reactions were studied in the 
moving bed chromatographic reactor. 


51016 (DOE/ER/10612—7) Elucidation of liquid-force 
fields in methyl fluoride by means of vapor-pressure isotope 
effects. Shulman, J.; Ishida, T. (City Univ. of New York, 
NY (USA); State Univ. of New York, Stony Brook (USA)). 
Jan 1982. Contract AC02-80ER10612. 155p. NTIS, PC 
A08/MF A0O1. Order Number DE82014663. 

Thesis. Portions of document are illegible. 

The vapor pressure isotope effects (VPIE) of the three isoto- 
pic methyl fluorides: '*CH3F, CHsF, and 1*CDsF, were studied 
using differential manometry and a precision cryostat. Absolute 
pressures were measured using a spiral quartz gauge, and differen- 
tial pressures were obtained by use of capacitance gauges. The 
gases were purified to better than 99.995% by preparative gas chro- 
matography and a gas-solid adsorption system. Vapor pressures 
were measured between 132.52°K and 213.12°K which correspond 
to the pressures of 3.712 and 1887.1 torr. Analysis of the vapor 
pressure data revealed an inverse isotope effect (In(f/sub c//f/sub 
g/) < 0) for the **CHsF/'*CHsF isotopic pairs and a normal effect 
(In(f/sub c//f/sub g/) > 0) for the '*CH3F/!*CDsF isotopic pairs. 
A series of calculations using Wilson's FG-matrix method and a 
modified Schachtschneider-Snyder program resulted in a tempera- 
ture-dependent internal-external interaction in the condensed phase: 
A strongly temperature-dependent internal-external interaction be- 
tween the C-F stretching motion and a translation motion in the di- 
rection of its figure axis is necessary to explain the observed isoto- 
pic vapor pressures. 
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51017 (DOE/ER/10720—3) Study of Fischer-Tropsch 
synthesis through the use of surface intermediate scavengers. 
Progress report, August 1, 1981-July 31, 1982. Ekerdt, J.G. 
(Texas Univ., Austin (USA)). Jul 1982. Contract AS05- 
80ER10720. 12p. NTIS, PC A02/MF AO1. Order Number 
DE82019550. 

The primary objective of the research effort is to develop a 
more complete understanding of the reaction intermediates and the 
reaction pathways by which the intermediates convert CO into hy- 
drocarbons. Fischer-Tropsch synthesis and Isosynthesis systems are 
being studied. The Fischer-Tropsch studies are directed toward the 
causes for synthesis selectivity over metals which are thought to 
exhibit a common reaction pathway and at the same time a differ- 
ent product distribution. The Fischer-Tropsch work has been limit- 
ed to 20.44 wt % Fe203/SiOz at 1.54 atmospheres. Pyridine is used 
to chemically scavenge hydrocarbon fragments, probably alkyl 
fragments, from the surface during the synthesis reaction. Correla- 
tions between the alkylsubstituted pyridine and Fischer-Tropsch 
synthesis product distributions support a mechanistic scheme in 
which surface chain growth involves methylene insertion into alkyl 
fragments. The kinetic parameters which characterize alkyl frag- 
ment reactivity are being determined and will be related to Fischer- 
Tropsch product formation kinetic parameters as a means of under- 
standing synthesis selectivity. The Isosynthesis work is directed 
toward understanding the causes for the high selectivity to 
branched alkanes and aromatics exhibited by certain oxide catalysts. 
The work has centered upon the reaction products formed at very 
low conversion as a means of understanding primary product for- 
mation and possible rereaction to secondary products. Reactions are 
studied over unsupported ZrO, at 37 atmospheres and temperatures 
ranging from 300 to 600°C in a differential reactor. 


51018 (LBL—14321) Reaction mechanism of oxygen 
atoms with unsaturated hydrocarbons by the crossed molecu- 
lar beams method. Buss, R.J.; Baseman, R.J.; Guozhong, H.; 
Lee, Y.T. (Lawrence Berkeley Lab., CA (USA)). Apr 1982. 
Contract W-7405-ENG-48. 5p. (CONF-820643—1). NTIS, 


PC A02/MF AO1. Order Number DE82014994. 

From International symposium on chemical kinetics related 
to atmospheric chemistry; Ibaraki, Japan (6 Jun 1982). 

From a series of studies of the reaction of oxygen atoms 
with unsaturated hydrocarbons using the crossed molecular beam 
method, the dominant reaction mechanisms were found to be the 
simple substitution reactions with oxygen atoms replacing H, Cl, Br 
atom or alkyl groups. Complication due to secondary reaction was 
avoided by carrying out experiments under single collisions and ob- 
serving primary products directly. Primary products were identified 
by measuring the angular and velocity distributions of products at 
all the mass numbers which could be detected by the mass spec- 
trometer, and from comparison of these distributions, applying the 
requirement of energy and momentum conservation. 


51019 (LBL—14644) Optically enhanced nuclear cross 
polarization in acridine-doped fluorene. Oshiro, C.M. (Law- 
rence Berkeley Lab., CA (USA)). Jun 1982. Contract 
AC03-76SF00098. 137p. NTIS, PC A0O7/MF AOl1. Order 
Number DE82018801. 

Portions of document are illegible. 

The objective of this work has been to create large polariza- 
tions of the dilute °C nuclei in the solid state. The idea was to 
create 'H polarizations larger than Boltzmann and to use the 
proton enhanced nuclear induction spectroscopy cross polarization 
technique to then transfer this large polarization to the 'C spin 
system. Optical Nuclear Polarization (ONP) of acridine-doped 
fluorene single crystals was studied. In addition, ONP of powdered 
samples of the acridine-doped fluorene was studied. In general, 
many compounds do not crystallize easily or do not form large 
crystals suitable for NMR experiments. Powdered, amorphous and 
randomly dispersed samples are generally far more readily available 
than single crystals. One objective of this work has been to (first) 
create large 'H polarizations. Although large optical proton polar- 
izations in single crystals have been reported previously, optically 
generated polarizations in powdered samples have not been report- 
ed. For these reasons, ONP studies of powdered samples of the ac- 
ridine-doped fluorene were also undertaken. Using ONP in combi- 
nation with the proton enhanced nuclear induction spectroscopy 
experiment, large ‘°C polarizations have been created in fluorene 
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single crystals. These large ‘°C polarizations have permitted the de- 
termination of the seven incongruent chemical shielding tensors of 
the fluorene molecule. Part 2 of this thesis describes the proton en- 
hanced nuclear induction spectroscopy experiment. Part 3 describes 
the ONP experiment. Part 4 is a description of the experimental set- 
up. Part 5 describes the data analysis for the determination of the 
chemical shielding tensors. Part 6 presents the results of the ONP 
experiments performed in this work and the chemical shielding ten- 
sors determined. 


51020 (PNL-SA—10522) Relative rates and Arrhenius 
parameters for selected 1,2-arylmigrations and five- and six- 
member cyclizations of ortho-allybenzyl radical from reac- 
tions of halides and tri-N-butyltin hydride (poster session, 
19th conference on reaction mechanisms). Franz, J.A.; Ca- 
maioni, D.M.; Barrows, R.D. (Pacific Northwest Lab., 
Richland, WA (USA)). 1982. Contract AC06-76RL01830. 
13p. (CONF-820699—1). NTIS, PC A02/MF AOl1. Order 
Number DE82019211. 

From 19. American Chemical Society conference on reac- 
tion mechanisms; Salt Lake City, NV, USA (22 Jun 1982). 

Portions of document are illegible. 

The temperature dependent rates of radical rearrangements 
relative to abstraction of hydrogen atom from tri-n-butyltin hydride 
have been determined. The rearrangement of 2-phenyl-2-methylpro- 
pyl to 2-phenyl-1-methylpropyl (neophy!l rearrangement) relative to 
hydrogen abstraction is represented by log r = 2.11 +- 0.02 - (7.35 
+- 0.04)/8, @ = 2.3 RT kcal/mole. The rearrangement of 0-allyl- 
benzyl to 2-indanylmethyl exhibited log r = 2.52 +- 0.12 - (10.59 
+- 0.25)/@, and the rearrangement of 0-allylbenzyl to 2-tetralyl is 
represented by log r = 2.4 +- 0.2 - (11.6 +- 0.2)@. The rearrange- 
ment of 1-indanylmethy] to 2-tetralyl is represented by log r = 2.24 
+- 0.06 - (10.22 +- 0.11)/@. The attempt to determine the cycliza- 
tion rate of 0-vinyl-2-phenylethy! radical to 1-indanylmethyl and 1- 
tetralyl failed due to irreversible addition of tri-n-butyltin radical to 
the styrene double bond. However, kinetic closure to the five 
member ring was preferred over closure to the six member ring. 
From known or estimated rates of abstract of hydrogen from tri-n- 
butyltin hydride, rates or rearrangement of the three radicals are 
derived. 


51021 Vibrational relaxation of CHs3F in inert gas matri- 
ces. Young, L.; Moore, C.B. (Department of Chemistry, 
University of California, and Materials and Molecular Re- 
search Division of the Lawrence Berkeley Laboratory, 
Berkeley, California 94720). Journal of Chemical Physics; 76: 
No. 12, 5869-5877(15 Jun 1982). 

The deactivation mechanism of the CH stretching fundamen- 
tals and bending overtones in matrix isolated CH3F has been deter- 
mined for dilute samples as a function of host and temperature 
using infrared laser excited vibrational fluorescence. The decay 
mechanism is the same for all hosts; depopulation of any of the 
levels near 3000 cm™! occurs via rapid (<5 ns) VV transfer to 
the CF stretching overtone level 2 v3. Subsequent stepwise relax- 
ation occurs from 2v3 to vs and from v3 to ground. Decay rates of 
2vs3 and vs have been determined through temporal resolution of 
1050 and 2100 cm™! fluorescence, respectively. These rates show a 
dramatic dependence on host lattice, an increase of two orders of 
magnitude in going from Xe to Ar matrices. Lifetimes depend only 
weakly on temperature. 


51022 Zinc chloride catalyzed decomposition of 1,2-dihy- 
dronaphthalene at 165 °C, a coal-related model compound 
study. Beishline, R.R. (Weber State Coll, Ogden, UT); 
Gould, B.; Walker, E.B.; Stuart, D.K.; Schultzski, J.; Shig- 
ley, J.K.; Calvert, K.; Dalling, D.K.; Anderson, L.L. Jour- 
nal of Organic Chemistry; 47: No. 9, 1668-1673(23 Apr 1982). 

The zinc chloride catalyzed decomposition of 1,2-dihydron- 
aphthalene (1) at 165 °C produces dimers of 1, tetralin, and naph- 
thalene. Zinc chloride functions as a Friedel-Crafts type catalyst by 
coordinating with a hydroxyl from a water molecule and releasing 
a proton which initiates a carbonium ion reaction. The stoichiome- 
tric role of water has been established by measuring the activity of 
the zinc chloride-water complex as a function of the degree of hy- 
dration of the zinc chloride. The activity maximum occurs at a zinc 
chloride/water mole ratio of 1:1. Deuterium tracer experiments 
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corroborate the role of water and also verify that the reaction 
occurs by a carbonium ion mechanism. The carbonium ion nature 
of the reaction is also inferred by the structures of the products. 
The 300-MHz'H NMR spectra of the dimer products are consistent 
with the previously reported structures of the compounds. 


51023 Synthesis of 4-tert-butyl-1,1-dimethylindan and 7- 
tert-Buty]-3,3-dimethyl-1-indanone and a comparison of iso- 
mers. Eisenbraun, E.J.; Harms, W.M.; Paraniswamy, V.A.; 
Chen, H.H.; Porcaro, P.J.; Wood, T.F.; Chien, M. (Oklaho- 
ma State Univ., Stillwater). Journal of Organic Chemistry; 
47: No. 2, 342-346(1982). 

4-tert-Butyl-1,1-dimethylindan was synthesized to help estab- 
lish the identity of products (5- and 6-tert-butyl-1,1-dimethylindan 
as minor and major products, respectively) from the sulfuric acid 
catalyzed condensation of tert-butylbenzene and isoprene. NMR 
(7H and '8C) studies of these hydrocarbons and their correspond- 
ing indanones, obtained through chromic acid oxidation, provided 
structural proof. Gated decoupling experiments were crucial to 
complete assignment. 


51024 Bromine chloride from N-chlorosuccinimide oxida- 
tion of bromide ion. Electrophilic addition reactions in protic 
and aprotic solvents. Wilbur, D.S.; Anderson, K.W. (Los 
Alamos National Lab., N.M.). Journal of Organic Chemistry; 
47: No. 2, 358-359(1982). 

Bromine chloride can be prepared by condensing chlorine 
gas into liquid bromine. However, applications of this method of 
bromine chloride formation to millimolar or smaller scale reactions 
is limited because of the difficulty in quantitating the amounts of 
each halide added. Bromine chloride may presumably be formed 
more conveniently from the reaction of compounds containing elec- 
trophilic halogens (Br* or Cl*) and the appropriate halide ion. Sur- 
prisingly, very few investigations of this method of bromine chlo- 
ride formation have been reported in the literature. A desire to ex- 
plore methods of generating electrophilic brominating agents in situ 
led to an investigation of the formation of bromine chloride from 
N-chlorosuccinimide (NCS) and bromide ion. We now report on 
the reaction products obtained from the reaction of cyclohexene 
with what appears to be bromine chloride formed from NCS and 
lithium bromide in a variety of solvents. 


51025 Isolation of mutagenic aromatic amines from a 
coal conversion oil by cation exchange chromatography. 
Haugen, D.A. (Argonne Natl. Lab., IL); Peak, M.J.; Suhr- 
bier, K.M.; Stamoudis, V.C. Analytical Chemistry; 54: No. 1, 
32-37(1982). Contract W-31-109-ENG-38. 

A procedure has been devised whereby one- to five-ring pri- 
mary aromatic amines and azaarenes, as well as their alkylated de- 
rivatives, may be separated according to their relative basicities. 
The cation exchange high-performance liquid chromatographic pro- 
cedure separates analogous members of these two classes of bases, 
as well as closely related bases within each class. The two classes 
are readily resolved except for unusual cases in which structural 
properties are responsible for similar basicities. The procedure was 
effective in isolation of mutagenic components from a complex mix- 
ture of bases derived from a process stream of a coal gasification 
pilot plant. Fractions containing much of the mutagenic activity 
contained fewer than 20 two- and three-ring primary aromatic 
amines but no azaarenes. 


51026 Method of detecting sulfur dioxide. Spicer, L.D.; 
Bennett, D.W.; Davis, J.F. (to Dept. of Energy). US Patent 
Application 273,174. 12 Jun 1981. 19p. Contract AS02- 
76ERO2190. 

(CHs)sSiNSO is produced by the reaction of ((CHs)sSijz.NH 
with SO2. Also produced in the reaction are ((CHs)sSiO and a 
new solid compound [NH,][(CHs)sSiOSO2]. Both (Cs)sSiNSO and 
[NH.][(CHs)sSiOSO2] have fluorescent properties. The reaction of 
the subject invention is used in a method of measuring the concen- 
tration of SO: pollutants in gases. By the method, a sample of gas is 
bubbled through a solution of ((CHs)sSi),NH, whereby any SO2 
present in the gas will react to produce the two fluorescent prod- 
ucts. The measured fluorescence of these products can then be used 
to calculate the concentration of SO2 in the original gas sample. 
The solid product [NH,][(CHs)sSiOSO2] may be used as a standard 
in solid state NMR spectroscopy. 
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4004 Electrochemistry 


REFER ALSO TO CITATION(S) 49470, 49622 


51027 (DOE/ER/10589—1(FINAL)) Chemically modi- 
fied carbon, nickel and platinum electrodes. Final report, 1/ 
15/80-8/31/81. (Vermont Univ., Burlington (USA)). 1981. 
Contract AC02-80ER10589. 58p. NTIS, PC A04/MF AOl. 
Order Number DE82005477. 

Three primary areas of concentration existed during the 
award period: (1) Catalytic reduction of alkyl halides on iron por- 
phyrin polymer modified electrodes, (2) polyvinyl viologen modi- 
fied carbon electrodes, and (3) preparation and studies of electrode- 
bindable heterobismetallic complexes which are potential small mol- 
ecule catalysts. 


51028 (LBL—13813) Effect of suspended particles on the 
rate of mass transfer to a rotating disk electrode. Muller, 
R.H.; Roha, D.J.; Tobias, C.W. (Lawrence Berkeley Lab., 
CA (USA)). Jun 1982. Contract AC03-76SF00098. 15p. 
(CONF-820508—3). NTIS, PC A02/MF AOl. Order 
Number DE82018802. 

From Spring meeting of the Electrochemical Society; Mon- 
treal, Canada (9 May 1982). 

Portions of document are illegible. 

The addition of 0 to 40 vol % spherical glass particles of 4 
to 75 wm diameter to the electrolyte has been found to significantly 
increase limiting currents for the reduction of Fe(CN)s~* on rotat- 
ing disk electrodes. The increase is largest, more than three-fold, at 
high rotation speeds (2870 rpm), large electrodes (1.41 cm radius), 
high particle content (40 vol %) and intermediate particle diameter 
(approx. 10 ym). Calculations of viscous power dissipation have 
shown that increasing limiting current by the addition of particles 
at constant rotation rate requires a much lower increase in stirring 
power than that required for obtaining the same limiting current by 
use of higher rotation rate in the absence of particles. A tentative 
theoretical model, involving mass transfer enhancement by means 
of a fresh fluid layer entrained by rotating particles, provides rea- 
sonable agreement with observed behavior. 


51029 Reduction of copper 
tetracyanotetraphenylporphyrin in nonaqueous media. Forma- 
tion of copper(I). Giraudeau, A. (Universite Louis Pasteur, 
Strasbourg, France); Louati, A.; Gross, M.; Callot, H.J.; 
Hanson, L.K.; Rhodes, R.K.; Kadish, K.M. Inorganic Chem- 
istry; 21: No. 4, 1581-1586(Apr 1982). 

The total electrochemical reduction of copper 
tetracyanotetraphenylporphyrin, (CN)4(TPP)Cu, was investigated 
in dimethylformamide (DMF) by the techniques of polarography 
cyclic voltammetry, thin-layer spectroelectrochemistry, ESR spec- 
troscopy, and extended Huckel calculations. The ESR results estab- 
lish the existence of a Cu(II) dianion. The electrochemical reactions 
of (TPP)Cu and (CN),(TPP)Cu are compared, and the differences 
in redox behavior can be rationalized by the calculations. Unlike 
(TPP)Cu, which may be reduced by a total of six electrons in four 
steps, (CN)4(TPP)Cu is reduced by seven electrons in five steps. 
This new wave occurs at Ei/2 = -1.95 V in DMF and is attributed 
to reduction of the Cu(II) dianion to yield a Cu(I) complex. Forma- 
tion of this species is reversible on the cyclic voltammetry time 
scale and an electronic spectrum has been obtained. This spectrum 
consists of a split Soret band at 390.0 and 480.4 nm and a strong 
band in the visible at 688.2 nm. 


51030 Effect of electrode surface impurities on the 
oxygen electrode reaction at zirconia electrolytes. Olmer, 
L.J.; Isaacs, H.S. (Brookhaven Natl Lab, Upton, NY, USA). 
Journal of the Electrochemical Society; 129: No. 2, 345- 
347(Feb 1982). 

The polarization characteristics of platinum electrodes and 
the effect of electrode surface impurities on the reaction kinetics 
are investigated. The results demonstrate the importance of the 
electrode surface in determining the rate of oxygen reduction. In 
particular, fluxed platinum pastes commonly used to prepare elec- 
trodes have been found to contain bismuth, which markedly influ- 
ences the performance of platinum electrodes. 11 refs. 
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51031 Influence of solute additions of copper and silver 
on the diffusivity and thermodynamic properties of oxygen in 
liquid indium. Heshmatpour, B.; Stevenson, D.A. (Stanford 
Univ, Calif, USA). Journal of the Electrochemical Society; 
129: No. 2, 430-436(Feb 1982). 

The effect of small additions of the solutes copper and silver 
on the diffusivity, solubility, activity, and activity coefficient of 
oxygen in liquid indium was studied for the temperature range 750/ 
degree/-950/degree/C using solid-state electrochemical techniques. 
As these solutes were added to liquid indium in increasing amounts, 
the oxygen diffusivity was observed to first increase abruptly and 
then more gradually. A solubility-diffusivity correlation proved to 
be valid for all the indium systems studied. The thermodynamics of 
the In-Cu and In-Ag liquid binary systems were studied up to 10 
atomic percent and were found to follow regular solution behavior 
in that composition range. 30 refs. 


51032 (ORNL-tr—4833) Chronopotentiometric behavior 
of some metals on an indifferent electrode. Moskovskikh, 
L.A.; Pneu, V.V.; Zakharov, M.S.; Zapesochnyi, V.M. 
Translated from Trudy Tyumenskogo Industrial'nogo Instituta 
; 81-89(1972). Contract W-7405-ENG-26. llp. NTIS, PC 
A02/MF AOl1. Order Number DE82017790. 

Research into expanding the capabilities of electroanalytical 
methods has resulted in the development of film chronopotentio- 
metry with accumulation (FCA). It consists of preliminary electro- 
lytic accumulation of metal on the surface of a solid inert electrode 
and of a subsequent electrolytic dissolution of the solid film under 
constant current. The chronopotentiograms taken in this manner 
make it possible to solve a number of theoretical problems in elec- 
trochemical kinetics and to develop accurate, sensitive methods of 
analysis. Two formulas of activity are compared for thallium. 


4005 Photochemistry 


REFER ALSO TO CITATION(S) 49470, 49582, 49583, 49647, 50989, 51041, 
51043 


51033 (DOE/ER/04169—7) Rate coefficients of combus- 
tion/fuel conversion reactions by high-temperature photo- 
chemistry. Progress report, July 1, 1981-June 30, 1982. 
Felder, W.; Madronich, S. (Aerochem Research Labs., Inc., 
Princeton, NJ (USA)). Jun 1982. Contract AC02- 
77ER04169. 1lp. NTIS, PC A02/MF AO1. Order Number 
DE82018823. 

Reliable kinetic data on isolated, elementary combustion re- 
actions spanning a broad temperature range are required for model- 
ing and scaling studies aimed at improving the performance of, and 
reducing the pollutant formation from, fossil-fuel burning devices. 
Such data are generally not available. In the present work a new 
technique, High Temperature Photochemistry (HTP), has been de- 
veloped to provide such data. It combines the technology of the 
High-Temperature Fast-Flow Reactors (HTFFR) we developed to 
study kinetics of metal atom/oxide reactions in the 300 to 1900 K 
range with the flash photolysis technique, which although used 
widely for study of such combustion reactions, has previously been 
limited to studies at or near room temperature. This report dis- 
cusses attempts to produce and detect CHs radicals to perform ki- 
netic studies of their oxidation by O2 and O atoms. Apparatus 
modifications and improvements have been made which greatly 
simplify obtaining data on OH reactions. Current work is aimed at 
extending our previous rate coefficient measurements on the OH/ 
CeéHe reaction (500 to 1150 K) to temperatures up to 1800 K. 


51034 (EUR—7609-DE) Investigations on the oxidation 
of water and reduction of nitrogen by means of photochemical 
production redox couples. Radebold, R.; Seiler, W. (Arbeits- 
gruppe Technische Photosynthese, Berlin (West Germany)). 
1981. 122p. (In German). Commission of the European 
Communities, Directorate-General for Information Market 
and Innovation, Jean Monnet Building, Luxembourg. 

Portions of document are illegible. 

The objectives of this project are: 1. To investigate the pho- 
toactivity of NazO dissolved in molten B-NaOH in regard to the 
production of the redox-couples Na/Na* and NaO/NaO’, and 2. 
by using the redox-couples, to analyze the possibilities of water oxi- 
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dation as well as simultaneous nitrogen reduction by the hydrogen 
gained in order to form the liquid nitrogen-hydrogen compound 
hydrazine N2H,. The following results have been obtained: 1. By 
illumination of molten NazO-NaOH binary mixtures at temperatures 
about 350°C which absorb light in two bands of about 470 nm and 
880 nm respectively, both NazO2 dissolved in the melt and solid 
NaH are produced by a photochemical oxidation-reduction-reac- 
tion. The back-reaction of the photo-process is apparently blocked 
to a large extent. There are indications that the melt has an internal 
structure similar to that of molten alkali-halides and is acting like a 
photosynthetic membrane due to its holes, which are trapping elec- 
trons generated by photolysis of NaO~ for the subsequent reactions, 
necessary to form NaH. One- and two-electron traps are known to 
exist in alkali-halides in form of F- or F’ (colour)centres. 2. By 
using both photoproducts Na2O2 and NaH as electron-proton-ac- 
ceptor and electron-proton-donor, in dark reactions water is split 
and molecular nitrogen is fixed in form of a stable intermediate N- 
compound, and, in a subsequent step, transferred into hydrazine. 
The intermediate N-compound is sodium-amide NaNHz2. Following 
the development of analytical methods mainly the oxidation of 
NaNH2 was analyzed. From a large number of experiments the 
conclusions was drawn that two mechanisms exist for the hydrazine 
synthesis starting from NaNHz: the radical combination mechanism, 
and the ionic coupling mechanism. Highest yields are obtained by 
the latter. 


51035 Effect of baking and pulsed laser irradiation on the 
bulk laser damage threshold of potassium dihydrogen phos- 
phate crystals. Swain, J.E.; Stokowski, S.E.; Milam, D.; 
Kennedy, G.C. (Lawrence Livermore National Laboratory, 
P. O. Box. 5508, L-470, Livermore, California 94550). Ap- 
plied Physics Letters; 41: No. 1, 12-14(1 Jul 1982). Contract 
W-7405-ENG-48. 

We increased the bulk laser damage threshold of potassium 
dihydrogen phosphate crystals by as much as a factor of 5 by first 
baking the crystals at 140 °C for 24 h and then irradiating them 
with laser pulses of increasing fluence. The combination of baking 
and subthreshold laser irradiation was more effective in improving 
bulk damage thresholds than either process alone. The combined 
process was effective for all laser pulse durations from 1 to 20 ns. 


51036 Infrared multiphoton dissociation in two-channel 
systems. Pulse-duration effects. Brenner, D.M. (Brookhaven 
National Lab., Upton, NY). Journal of Physical Chemistry; 
86: No. 1, 41-49(7 Jan 1982). 

Both ethyl vinyl ether (EVE) and dihydrofuran (DHF) dis- 
sociate by two reaction channels which differ by ~25 kcal mol™? in 
activation energies. In DHF, the branching ratio between these 
channels produced by IR-multiphoton-induced dissociation shows 
no power dependence, by contrast to previous work with EVE. In 
view of the similarity of the Arrhenius activation parameters in the 
two systems, this is surprising. Therefore, a comparison of the 
peak-power dependence of the branching ratio in the two systems 
has been studied at hvCO2 = 1076 cm™! where the average energy 
absorbed is the same in both molecules. Results on the power de- 
pendence of branching ratio and yield suggest that differences in 
absorption coefficients (pumping rates) in the quasicontinuum may 
account for the differences in power dependence. 


51037 Method for removal of phosgene from boron tri- 
chloride. Freund, S.M. (to Dept. of Energy). US Patent Ap- 
plication 299,233. 3 Sep 1981. 19p. Contract W-7405-ENG- 
36. 

Selective ultraviolet photolysis using an unfiltered mercury 
arc lamp has been used to substantially reduce the phosgene impuri- 
ty in a mixture of boron trichloride and phosgene. Infrared spectro- 
photometric analysis of the sample before and after irradiation 
shows that it is possible to highly purify commercially available 
boron trichloride with this method. 


51038 Magnetic circular dichroism of bacteriochlorophyll 
a in solution and in a protein. Sutherland, J.C.; Olson, J.M. 
(Brookhaven National Lab., Upton, NY). Photochemistry 
and Photobiology; 33: 379-384(1981). 
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The magnetic circular dichroism (MCD) (300-850 nm) of the 
bacteriochlorophyll (Bch!) a-protein from the green photosynthetic 
bacterium Prosthecochloris aestuarii 2 K is qualitatively similar to 
the MCD of Bchl a in methanol and ether solution. This result im- 
plies that the transition dipole of the lowest energy electronic tran- 
sition (near 800 nm) is roughly perpendicular to the transition 
dipole of the next higher electronic band (near 600 nm) for Bchl a 
molecules in the protein just as it is for molecules in solution. This 
result provides no support for the recent proposal that interactions 
with the protein rotates the direction of the transition dipoles 
cannot be rigorously excluded, it would be necessary for the postu- 
lated perturbation to rotate the transition dipoles of both the 800 
and 600 nm bands by 90° In a broader sense, any postulated pertur- 
bation would have to be shown to leave both the absorption spec- 
trum and the MCD largely unaffected. MCD is a more sensitive 
test than absorption spectroscopy for perturbations of electronic 
states and changes in the relative orientation of transitions, because 
it depends on both the magnitudes and directions of at least two 
electric and one magnetic transition dipole. 


51039 Mass spectrometric studies of hydrazine photooxi- 
dation by illuminated chloroplasts. Radmer, R.; Ollinger, O. 
(Martin Marietta Lab., Baltimore, MD). Biochimica et Bio- 
physica Acta; 637: 80-87(1981). Contract AC02-76ER03326. 

Mass spectrometric techniques were used to monitor directly 
the products evolved during the course of hydrazine (NH2NH2) 
photooxidation by chloroplasts exposed to short saturating flashes 
or continuous high light. We found that: (1) Molecular Nz was the 
sole volatile product of hydrazine photooxidation. Isotopic studies 
showed that the N-N bond remained intact during the NH2NH2 
—N: transformation. Under conditions in which spurious side reac- 
tions were minimized , the Nez yield was equal to the Oz yield 
during H2O photooxidation. (2) In the presence of 3-(3,4-dichloro- 
phenyl1)-1,1-dimethylurea, N2 was evolved, but only on the first 
flash, suggesting that No was formed by the combination of single- 
electron oxidation products of hydrazine. (3) In addition to its pro- 
duction by Photosystem II, Ne can also be generated by a series of 
secondary reactions mediated by superoxide. This ‘extra’ Nz evolu- 
tion can be eliminated by the addition of superoxide dismutase. Our 
results indicate that hydrazine can be used as a reliable probe of 
Photosystem II provided that (a) Ne evolution (rather than O2 
uptake) is monitored, and (b) precautions are taken to minimize spu- 
rious side reactions. Under conditions in which the participation of 
superoxide is minimized, Ne evolution accurately reflects the pho- 
tooxidation of hydrazine by photosystem II. 


4006 Radiation Chemistry 
REFER ALSO TO CITATION(S) 50124, 51726 


51040 (CEA-tr—1-737-4) Study by pulse radiolysis of the 
diffusion controlled reaction kinetics of the OH radical with 
polymers and oligomers in aqueous solution. Behzadi, A.; 
Borgwardt, U.; Henglein, A.; Schamberg, E.; Schnabel, W. 
(CEA, 75 - Paris (France)). Sep 1981. 14p. (In French). 
CEN Saclay, Service de Documentation, 91191 Gif-sur- 
Yvette Cedex (France). 

The rate constants of the reactions of the OH radical with 
polyethylene oxide, polyvinylpyrrolidone and dextran were meas- 
ured as functions of the chain length and of the polymer concentra- 
tion. The OH radical reacts practically diffusion controlled with 
these polymers. At low concentrations, the rate constant ksub(M) is 
proportional to nsup(b) and the rate constant ksub(m) is proportion- 
al to nsup(b-1) (n: chain length, b: exponent of the relation average 
h approximately = nsup(b) for the mean end to end distance aver- 
age h). At high concentrations ksub(M) is proportional to n and 
ksub(m) independent of n. In the experiments with polyethylene 
oxide oligomers with n>2 were also investigated. When n is small- 
er than 50, deviations from the relation ksub(M) approximately = 
nsup(n) are observed. The trimer of polyethylene oxide behaves as 


a low molecular weight compound with concentration independent 
rate constant. 
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51041 (DOE/ER/04062—77) ELDOR investigations of 
radiation processes. Annual progress report, 1981-1982. Ki- 
spert, L.D. (Alabama Univ., University (USA). Dept. of 
Chemistry). 1982. Contract AS05-76ER04062. 30p. NTIS, 
PC A03/MF AOl1. Order Number DE82018799. 

Purpose is to study how the lattice affects primary radiation 
and photochemical processes in irradiated organic solids. EPR 
spectral analysis is facilitated by combining ELDOR (electron-elec- 
tron double resonance) with ENDOR and electron spin echo. Stud- 
ies carried out during this period were on doped poly(p-phenylene 
sulfide) and poly(p-phenylene), and on the radical CF,CONHz. 
Other studies are summarized in abstracts. 105 references. (DLC) 


51042 (JAERI-M—9481) Modification of synthetic fibers 
by radiation-induced grafting. Kaji, K. (Japan Atomic 
Energy Research Inst., Tokyo). May 1981. 198p. (In Japa- 
nese). NTIS (US Sales Only), PC A09/MF AOl. Order 
Number DE82702088. 

The present report describes studies to modify properties of 
synthetic fibers by radiation-induced grafting technique. This tech- 
nique was employed since it is considered to be generally applica- 
ble to the grafting of a radically polymerizable monomer onto fiber. 
Three synthetic fibers were used mainly in the present studies; (1) 
polyester fiber which is ranked as the first in the amount of produc- 
tion in the synthetic fibers at present and is expected to increase in 
its importance in the future, (2) poly (vinyl chloride) fiber which is 
inexpensive and fire-retardant, and (3) polyethylene fiber which is 
not yet used in apparel at present. In order to perform the grafting, 
the following two methods were studied; one is to graft monomer 
uniformly in the fiber preventing homopolymerization of the mon- 
omer outside of the fiber, and the other to graft monomer only on 
the fiber surface. Using these methods, the following experiments 
were carried out and fairly good results as expected were obtained. 
(1) In the case of polyester fiber it was intended to make this more 
hydrophilic and fire-retardant. (2) Concerning to poly(vinyl chlo- 
ride) fiber experiments were carried out to make the fiber more hy- 
drophilic and simultaneously more heat-resistant. (3) In the case of 
polyethylene fiber, target was fire-retardance and heat-resistance. 


51043 (NDRL—2342) Radiation Labortory quarterly 
report, January 1, 1982-March 31, 1982. (Notre Dame Univ., 
IN (USA). Radiation Lab.). 15 Apr 1982. Contract AC02- 
76ERO00038. 53p. NTIS, PC A04/MF AOl1. Order Number 
DE82014681. 


Summaries are presented of 37 reports which were issued 
during this period and which were submitted for either publication 
or presentation. Thirty-eight summaries of research in progress are 
also presented. Photochemistry and radiolysis of various com- 
pounds were studied (DLC) 


51044 (ZFI-Mitt—35) Reports of the Zentralinstitut fuer 
Isotopen und Strahlenforschung. (Akademie der Wissenschaf- 
ten der DDR, Leipzig. Zentralinstitut fuer Isotopen- und 
Strahlenforschung). Mar 1981. 78p. NTIS (US Sales Only), 
PC A05/MF AO1. Order Number DE82780459. 


Selected papers are indexed separately. 


51045 Primary recoil spectra and subcascade effects in 
ion bombardment experiments. More, R.M. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.); Spitznagel, 
J.A. (Westinghouse Research and Development Center, 
Pittsburgh, PA (USA)). Radiation Effects; 60: No. 1-4, 27- 
33(1982). 

The motivation of this work is to compare atomic damage 
configurations associated with neutron and fast-ion damage. The 
question we set out to answer was: Which choice of ion mass and 
kinetic energy provides the best simulation of fast neutron damage. 
The answer which emerges is that the primary damage state, i.e. 
the statistical distribution of free defects, and subcascade regions 
before annealing, is remarkably independent of the ion species and 
its PKA spectrum. This conclusion is sufficiently surprising to war- 
rant careful examination, and is presented together with a variety of 
qualifications. 
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51046 Study of structural changes in micellar solutions 
and microemulsions by positron annihilation techniques: their 
relevance to liquid scintillation counting phenomena. Bous- 
saha, A.; Ache, H.J. (Virginia Polytechnic Inst. and State 
Univ., Blacksburg). pp 211-236 of Liquid scintillation count- 
ing recent applications and development. Volume II. 
Sample preparation and applications. New York, NY; Aca- 
demic Press, Inc. (1980). 

Since positronium formation and positronium reactions can 
be easily identified by positron lifetime measurements this technique 
has been applied to the study of micelles, reversed micelles, microe- 
mulsions, liquid crystals, and microphase changes occurring in these 
systems. By adding probe molecules to these solutions it is also pos- 
sible to study their location in e.g.,,, micelles. According to the cur- 
rently accepted theory of positron interactions with the entities 
present in these solutions, trapping of positrons by the aggregates, 
micelles, etc. would be the process responsible e.g. for the reduc- 
tion in positronium formation observed upon micelle formation. 
They would therefore very closely resemble interactions of elec- 
trons in solution or gels used as solvents in liquid scintillation 
counting. Thus an attempt was made to correlate (liquid scintilia- 
tion) counting efficiency determined as a function of the composi- 
tion of the solution with structural changes occurring in the solu- 
tion as reflected in positron annihilation parameters. 


4007 Radiochemistry And Nuclear Chemistry 


REFER ALSO TO CITATION(S) 49309, 49454, 50574, 51662, 51675 


51047 (CEA-R—5140) Contribution to the study of pseu- 
dohalides complexes of tervalent, lanthanides and actinides in 
solution. Cuillerdier, C. (CEA Centre d’Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France). Dept. de Genie Ra- 
dioactif; Paris-6 Univ., 75 (France)). Oct 1981. 192p. (In 
French). NTIS (US Sales Only), PC A09/MF AO1. Order 
Number DE82702080. 

Thesis. 

Some complexes formed with halides or pseudohalides 
(iodide, cyanide, azide and thiocyanate) and tervalent lanthanides 
and actinides have been studied in solution. Methods like solvent 
extraction, polarography have been used to measure inner plus 
outer sphere complexation and spectroscopic methods have been 
chosen to study inner sphere complexes only. It has been found 
that inner sphere complexe of americium and neodymium with cya- 
nide exist in aqueous solutions. Tervalent actinides form stronger 
inner sphere complexes with azide than lanthanide in solution. 
Thiocyanate complexes appear to be inner sphere and N-bonded. 


51048 (CEA-tr—2-684-6) Oxidation kinetics of uranium 
IV by nitrous and nitric acids. Koltunov, V.S. (CEA, 75 - 
Paris (France)). Oct 1981. 15p. (In French). CEN Saclay, 
Service de Documentation, 91191 Gif-sur-Yvette Cedex 
(France). 

Oxidation kinetics of uranium (IV) by nitrous acid (in perch- 
loric and nitric solutions) and by nitric acid for different concentra- 
tions are studied. Reaction orders and activation energies are deter- 
mined. Reaction mechanisms are given and discussed. 


51049 (INIS-mf—6937, pp vp) Studies of the participa- 
tion of the 5f electrons in the chemical bonding in the actinide 
compounds by the Moessbauer effect technique. Gal, J. 
(Israel Atomic Energy Commission, Beersheba. Nuclear Re- 
search Center-Negev). 1980. NTIS (US Sales Only), PC 
A14/MF AOl1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51050 (INIS-mf—6937, pp vp) Observation of internal 
distortions in Npsub(x)U sub(1-x)O2 and NpOsub(2-+ y) fluor- 
ite compounds by the Moessbauer effect. Gal, J. (Israel 
Atomic Energy Commission, Beersheba. Nuclear Research 
repeat . 1980. NTIS (US Sales Only), PC A14/MF 


From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 
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51051 (INIS-mf—6937, pp vp) Optimization of the pro- 
duction of Na'*F by the Szilard-Chalmer reaction with 14 
MeV neutrons. Alfassi, Z.; Kushelevsky, A.P. (Ben-Gurion 
Univ. of the Negev, Beersheba (Israel). Dept. of Nuclear 
Engineering); Wolf, W. (University of Southern California, 
Los Angeles (USA)). 1980. NTIS (US Sales Only), PC 
Al14/MF AO1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51052 (INIS-mf—6937, pp vp) Simple method for carri- 
er-free separation of ’’Br from Se. Alfassi, Z.B. (Ben-Gurion 
Univ. of the Negev, Beersheba — Dept. of Nuclear 
Engineering); Helus, (Deutsches 
Krebsforschungszentrum, Ticidelberg ‘Germany, F.R.)). 
1980. NTIS (US Sales Only), PC A1l4/MF AOl1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51053 (INIS-mf—6937, pp vp) Preparation of '°’Tl and 
198T], Alfassi, Z.B. (Ben-Gurion Univ. of the Negev, Beer- 
sheba (Israel). Dept. of Nuclear Engineering); Helus, F 
(Deutsches Krebsforschungzentrum, Heidelberg, Federal 
Republic of Germany). 1980. NTIS (US Sales Only), PC 
A14/MF AOl1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51054 (INIS-mf—6937, pp vp) Use of sup(199m)Hg in 
nuclear medicine. Alfassi, Z.B. (Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Dept. of Nuclear Engineering). 
1980. NTIS (US Sales Only), PC Al4/MF AO1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51055 (INIS-mf—6937, pp vp) Production of pure 
iodine-125 from irradiated compressed xenon-gas. Pasi, M.; 
Glizer, E. (Israel Atomic Energy Commission, Beersheba. 
Nuclear Research Center-Negev). 1980. NTIS (US Sales 
Only), PC Al4/MF AOl. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51056 (INIS-mf—6958) Annual report 1980. Weber, M 
(comp.). (Mainz Univ. (Germany, F.R.). Inst. fuer Kernche- 
mie). Aug 1980. 150p. (In German). NTIS (US Sales Only), 
PC A07/MF AO1. Order Number DE82780550. 

This annual report contains extended abstracts about the 
work done at the named institute. These concern chemical separa- 
tion, nuclear spectroscopy, nuclear fission, heavy ion reactions, 
ecology of radionuclides, and the operation of major equipments. 
Furthermore a list of publications and speeches is presented. (HSI). 


51057 (INIS-mf—6967, pp vp) Use of radionuclides in 
medicine. Allen, E.W. (Oklahoma Univ., Oklahoma City 
(USA). Health Sciences Center). 1981. NTIS (US Sales 
Only), PC A04/MF AO1. 

From Symposium on isotope production and applications; 
Pretoria, South Africa (12 Mar 1981). 

A major beneficial aspect of the research into atomic fission, 
begun in the 1940's, has been the availability of a variety of radion- 
uclides for use in medical diagnosis and therapy. It is important to 
recognise the essential difference between nuclear medicine proce- 
dures and the multiple other modalities which are currently availa- 
ble for investigating organ structure such as radiography, compu- 
terised transmission tomography and ultrasound. Nuclear medicine 
primarily determines alterations in the physiology or the function of 
an organ while the others are primarily concerned with anatomical 
or structural changes. Thus nuclear medicine can be very sensitive 
in detecting early disease processes, which first affect the function 
or physiology of an organ or system. This fact accounts for the 
very high sensitivity of nuclear medicine procedures in the detec- 
tion of disease but a low specificity in terms of specific disease eti- 
ology since many different diseases will impair the normal physio- 
logical functions. The future of nuclear medicine depends on the 
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development of radiopharmaceuticals which will be more specific 
for certain pathophysiological processes and thus improve the spec- 
ificity of the procedures while retaining their inherent sensitivity. A 
review of current procudures and their limitations and capabilities 
together with some speculations on future developments is given. 


51058 (INIS-mf—6967, pp vp) Overview of current and 
future radioisotope production activities of the Council for 
Scientific and Industrial Research. Heymann, G. (Council 
for Scientific and Industrial Research, Pretoria (South 
Africa)). 1981. NTIS (US Sales Only), PC A04/MF AO1. 

From Symposium on isotope production and applications; 
Pretoria, South Africa (12 Mar 1981). 

The Pretoria cyclotron (PC) of the National Accelerator 
Centre (NAC) came into operation during 1958. The radioisotope 
production program for this facility was launched during 1965 and 
the demand for radioisotopes has since grown to such an extent 
that approximately 90% of the available beam time is currently 
being used for the production of radioisotopes. The PC is a classi- 
cal solid-pole cyclotron of variable energy and can accelerate pro- 
tons (14 MeV), deuterons (17 MeV), *He (37 MeV) and alpha par- 
ticles (34 MeV). Beam intensities larger than 500 pA are available, 
which facilitate high production rates for some radioisotopes. The 
variety of particles which can be accelerated make the production 
of a fairly large number of carrier-free radioisotopes possible, in 
spite of the relatively low energy of the cyclotron. Radioisotopes 
such as ®©’Ga and *'Rb/krypton 81m are for example, supplied 
weekly to a number of South African hospitals for diagnostic pur- 
poses. A number of long-lived radioisotopes, such as 7*Na, 1° Cd 
and ' Ce are produced regularly and exported in bulk to overseas 
countries. The production of special small !° Cd sources was also 
started recently on request by the SA Chamber of Mines. The past 
two years were characterised by a sharp increase in the total quan- 
tity of radioactive material produced. The design and construction 
of a separated-sector cyclotron is progressing. 


51059 (IPNO-T—81-08) Study of UCL, structure and ab- 
sorption spectra. Khan Malek, C. (Paris-11 Univ., 91 - Orsay 


(France). Inst. de Physique Nucleaire; Paris-11 Univ., 91 - 
Orsay (France)). 1981. 105p. (In French). NTIS (US Sales 
Only), PC A06/MF AO1. Order Number DE82702084. 

The two halides ThCl, and ThBrs, which are isomorphic at 
room temperature, have a comparable behaviour when the tempera- 
ture is lowered. The resonance line of the halogen isotope is split 
into two lines at a temperature of 96 K for ThBrs and 70 K for 
ThCh. These data confirm the observation of a phase transition 
first detected by Raman Spectroscopy. Though UCk, is isomorphic 
with ThCl, and ThBr, at room temperature, it behaves differently 
versus temperature. The experiments performed from 4,2K to room 
temperature showed there is only one site for the halogen. UC 
does not present a phase transition. Once some informations have 
been gathered on the matrices, optical absorption spectra on 
ThCk:U* and UCL, monocristals have been recorded in the visible 
and infrared ranges at 4,2 K and at room temperature. These spec- 
tra have many vibronic lines. To give a first interpretation of the 
pure electronic lines of U**-ThCl, and UC studies on U* -ThBry 
have been used, in particular the zero phonon lines which corre- 
spond to a Dsub(2d) symmetry, have been selected in comparison 
with the work done on ThBry:U**. The energy levels in ThCl,:U** 
and UCl, have been fitted to the electrostatic parameters F°, F2.F4, 
F® the spin orbit parameter, the configuration interaction param- 
eters a, B, y and crystal field parameters Bo?, Bo‘, By‘, Bo®, Bs® 


51060 (JEN—510) Preparation of a generator of techne- 
tium-99m. Jimeno de Osso, F. (Junta de Energia Nuclear, 
Madrid (Spain)). 1981. 27p. (In Spanish). NTIS (US Sales 
Only), PC A03/MF AO1. Order Number DE82701067. 
Practical description is given of equipment and operations 
necessary in the preparation of an isotopic generator of technetium- 
99m. The preparation and application of the active solution and 
throughly washed of the chromatographic column have been stud- 
ied in order to allow molybdenum-99 to be adsorbed on a small 
band, and the solution of tectium-99m to be eluted with high effi- 
ciency and purity. The equipment and accesories used are easy and 
safety to manage, simplifying operations to be carried out with the 
active product, eliminating the sterile environment in the shielded 
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cell, and facilitating the preparation of the solution of technetium- 
99m in sterile and pyrogen-free conditions.(author). 


51061 (K/PS—144) Characterization of the solid, air- 
borne materials created by the interaction of UF; with atmos- 
pheric moisture in a contained volume. Pickrell, P.W. (Oak 
Ridge Gaseous Diffusion Plant, TN (USA)). 30 Apr 1982. 
Contract W-7405-ENG-26. 86p. NTIS, PC AOS/MF AO1. 
Order Number DE82015436. 

Several experiments have been performed in which UF has 
been released into air under static conditions and contained in small 
release chambers (the largest was 8 cu ft) in order to characterize 
the solid product(s) created by reaction of the UF. with moisture in 
the air. Relative humidity of the air was varied, experiment to ex- 
periment, from < 2 to 100% and the amount of UF released, ex- 
periment to experiment, varied from 5 to 230 mg. The releases 
were effected by rupture from internal pressure of the UF. contain- 
ers (some were glass and some were metal) and the solids produced 
were collected and characterized by electron microscopy, X-ray 
diffraction, laser light scattering, and a cascaded impactor which 
used mass measurement to evaluate aerodynamic behavior. Various 
morphologies and several compounds, dependent upon conditions 
of release, were observed, i.e., particle size and degree of agglomer- 
ation were dependent upon the relative humidity of the air into 
which the UFe was released and the temperature of the UF¢ at time 
of release. 


51062 (KFK—3015) Dynamic experiments on the separa- 
tion of uranium tricarbonate ions on three different anion ex- 
changers and studies of the elution properties. Haag, J.; Alli, 
S.A. (Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Projekt Wiederaufarbeitung und Abfallbehand- 
lung). Sep 1981. 35p. (In German). NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE82750492. 

The capacity, the decontamination factor, and the distribu- 
tion coefficient of uranyl tricarbonate ions on the anion exchangers 
AG 1-X8, AG 2-X8 and Bio-Rex 5 were determined in dynamic ex- 
periments. In these investigations, the weak anion exchanger Bio- 
Rex 5 was proved to be particularly suitable. Nitric acid was suc- 
cessfully used as eluent instead of the previously used corrosive 
ones. In order to prevent the disturbance of the column due to the 
evolution of COs, the elution of uranium was carried out by forcing 
the eluent up through the column. 


51063 (UVA-ER—760-82U) Specific heats and enthalpies 
for UF,. Topical report. Fisher, S.S. (Virginia Univ., Char- 
lottesville (USA). School of Engineering and Applied Sci- 
ence). Jul 1982. Contract AC05-820R20900. 9p. NTIS, PC 
A02/MF A0O1. Order Number DE82018334. 

The ratio of specific heats, y = C/sub p//C/sub v/, and 
specific enthalpy, h, of UFe as functions of temperature were calcu- 


lated. Computed values are tabulated for the temperature range, 0- 
1600 K. 


51064 A-ring bromination of estradiol and 17a-ethynyles- 
tradiol with N-chlorosuccinimide and bromide ion. Possible 
evidence for hypobromite intermediates. Wilbur, D.S.; 
O'Brien, H.A. Jr. (Los Alamos National Lab., NM). Journal 
of Organic Chemistry; 47: No. 2, 359-369(1982). 

A-ring radiobrominated estrogens may have applications in 
the detection and/or choice of therapy for some types of tumors. A 
preliminary evaluation of radiobrominated steroids can be obtained 
through competitive receptorbinding studies, using the stable bro- 
minated compounds. We, therefore, soght to obtain purified sam- 
ples of two different estrogens brominated in the A ring. Although 
methods of brominating in the A ring of estrogens have been de- 
scribed in the literature, we chose to employ a method that would 
convert bromide ion directly to an electrophilic brominating agent 
in situ. Such a method could be used for subsequent radiobromina- 
tions of these compounds. Studies in this laboratory have demon- 
strated that mixing N-chlorosuccinimide (NCS) and bromide ion 
forms an electrophilic brominating species in situ. We now report 
on the bromination of estradiol 1 and 17a-ethynylestradiol 5 with 
this combination of reagents. 
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51065 Tertiary phosphine derivatives of the f-block 
metals. Preparation of X,M(Me:.PCH2C,Mez2)2, where X is 
halide, methyl, or phenoxo and M is thorium or uranium. 
Crystal structure of tetra(phenoxo)bis[ bis(1,2- 
dimethylphosphino)ethane]-uranium(IV). Edwards, P.G.; An- 
dersen, R.A.; Zalkin, A. (Univ. of California, Berkeley). 
Journal of the American Chemical Society; 103: No. 26, 7792- 
7794(30 Dec 1981). 

Through a number of tertiary phosphine complexes or urani- 
um halides have been claimed, most of the claims have been shown 
to be false. In this communication we describe the synthesis of 
some authentic bis(1,2-dimethylphosphino)ethane (dmpe) complexes 
of uranium(IV) and thorium(IV) halides of the type X,M(dmpe)2 
and their conversion to the tetramethyl and tetraphenoxo deriva- 
tives. The crystal structure of the phenoxo derivative, 
(PhO),U(dmpe)s, is described. 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


REFER ALSO TO CITATION(S) 50546, 51033, 51155 


51066 (DOE/ET/10593—20) Fundamentals of nitric 
oxide formation in fossil-fuel combustion. Progress report, 29 
December 1980-28 March 1981. Houser, T.; McCarville, 
M.E. (Western Michigan Univ., Kalamazoo (USA). Dept. 
of Chemistry). Sep 1981. Contract AC21-76ET10593. 7p. 
(FE—2018-20). NTIS, PC A02/MF AOl. Order Number 
DE82015438. 

Oxidation experiments at 1000°C established that benzene/ 
HCN mixtures gave a time dependence of NO yields very similar 
to that of pyridine, which had only a weak dependence on concen- 
tration. Mixtures of HCN with other fuels allow more control of 
conditions and over the nature of species present during the oxida- 
tion; thus, these will be the primary source of fuel-nitrogen. In ad- 
dition, the NO yields indicated that at the conditions of these ex- 
periments, fuel lean and 1000°C, the mechanism proposed by 
Haynes and/or Fenimore did not apply since some species other 
than a nitrogen-containing intermediate must reduce the NO. Oxi- 
dation experiments at 950°C were run with methanol or ethanol 
and HCN to increase the H/C ratio. NO yields with methanol were 
lower; with ethanol they were similar to those with benzene if 
higher concentrations of ethanol were used. Added CO, appeared 
to have a negligible influence on NO yield, whereas hydrogen ap- 
peared to reduce the yield at several conditions. The addition of 
3% CO gave a rapid production of NO but at lower yields than 
5% benzene. The influence of these additives will be investigated 
further. 


51067 (DOE/PC/30292—5) Synthetic fuel combustion: 
pollutant formation. Soot initiation mechanisms in burning ar- 
omatics. Fifth quarterly report, October 1-December 31, 
1981. Rawlins, W.T.; Schertzer, S.P.; Tanzawa, T. (Physical 
Sciences, Inc., Woburn, MA (USA)). Feb 1982. Contract 
AC22-80PC30292. 41p. (PSI-TR—309). NTIS, PC A03/MF 
AO1. Order Number DE82007997. 

This is the Fifth Quarterly Report in a research program to 
study soot formation in the combustion of aromatic hydrocarbons 
in a shock tube. The results of Mie-theory analysis of light attenu- 
ation data in the pyrolysis of toluene are presented. The setup and 
calibration of several optical combustion diagnostics are described. 


51068 (DOE/PC/40805—1) Fundamentals of nitric oxide 
formation in fossil-fuel combustion. First quarterly progress 
report, 29 Sept - 28 Dec 1981. Houser, T.; McCarville, M.E. 
(Western Michigan Univ., Kalamazoo (USA). Dept. of 
Chemistry). May 1982. Contract FG22-81PC40805. 11p. 
NTIS, PC A02/MF AO1. Order Number DE82016830. 

The objective of this program is to obtain kinetic and prod- 
uct distribution data using an atmospheric pressure flow system 
from which a mechanism for NO formation from the combustion of 
fuel nitrogen may be developed. The results of previous studies of 
the inert pyrolysis and oxidation of pyridine and of the oxidation of 
HCN and cyanogen are briefly discussed. It is apparent from the 
results of these and other previous studies that HCN is the primary, 
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volatile nitrogen-containing intermediate formed during the com- 
bustion of fuel nitrogen, thus, this program is concerned with con- 
tinuing the determination of the oxidation characteristics of HCN 
as well as those of pyridine. Several exploratory experiments were 
made determining the NO/sub x/ yields over wide ranges of con- 
centrations (including CO and benzene as additives to HCN), tem- 
peratures and times. More complete measurements will be made 
after the new gas chromatograph is operational. From these yields 
it is evident that CO oxidation can and does play a signifiant role in 
the formation of NO in addition to the contribution that OH may 
make in that formation. 


51069 (UCRL—87077) Inhibition of hydrocarbon oxida- 
tion in laminar flames and detonations by halogenated com- 
pounds. Westbrook, C.K. (Lawrence Livermore National 
Lab., CA (USA)). 8 Jan 1982. Contract W-7405-ENG-48. 
28p. (CONF-820801—5). NTIS, PC A03/MF AOl1. Order 
Number DE82007573. 

From 19. international symposium on combustion; Haifa, 
Israel (8 Aug 1982). 

A detailed chemical kinetic reaction mechanism is developed 
to describe the inhibition of hydrocarbon fuel oxidation by haloge- 
nated species. Included in this mechanism are the halogen acids 
HCl, HBr, and HI, as well as halogenated hydrocarbons formed by 
combining together Cl, Br, or I atoms with methyl, ethyl, or vinyl 
radicals. Also included is a submechanism describing the kinetics of 
the combustion of CF;Br. The resulting mechanism is combined 
with a complete hydrocarbon oxidation mechanism and used to 
study inhibition of laminar flames and detonations in hydrocarbon- 
air mixtures. In all of the cases examined, the halogenated species 
act by catalyzing the recombination of H atoms into relatively non- 
reactive Hz molecules, reducing the available radical pool and low- 
ering the overall rate of chain branching. In agreement with experi- 
mental observations, the present modeling study indicates that I 
atoms are the most effective, Br atoms are slightly less effective 
than I atoms, and Cl atoms are very much less effective as kinetic 
inhibitors. The additional fuel content of the halogenated hydrocar- 
bons makes their inhibition efficiency vary with equivalence ratio, 
and for all of the inhibitors increased pressure also increases the in- 
hibition efficiency. Discussions of the kinetic factors responsible for 
this behavior are presented. 


51070 Theoretical study of ignition in the laminar mixing 
layer. Law, C.K.; Law, H.K. (Northwest Univ, Evanston, 
Ill, USA). American Society of Mechanical Engineers, [Paper]; 
No. 81-HT-20, vp(1981). 

The structure of the weakly-reactive states leading to igni- 
tion in the laminar mixing layer flow is studied both analytically 
and numerically. It is shown that the flow consists of a reactive 
region and a self-similar frozen region separated by a transitional, 
non-similar frozen region; that the reactive region is intrinsically 
non-similar because of its excessively slow diffusion rate; and that 
the ignition characteristics are primarily governed by the velocity 
of the hot stream and therefore minimally dependent on the veloc- 
ity distribution. 8 refs. 


51071 (DOE/PC/30292—6) Synthetic fuel combustion: 
pollutant formation. Soot initiation mechanisms in burning ar- 
omatics. Sixth quarterly report, 1 January 1982-31 March 
1982. Tanzawa, T.; Schertzer, S.P.; Rawlins, W.T. (Physical 
Sciences, Inc., Woburn, MA (USA)). [nd]. Contract AC22- 
80PC30292. 29p. NTIS, PC A03/MF A0O1. Order Number 
DE82016847. 


Shock tube experiments on the combustion of toluene are 
being performed by monitoring gaseous species and incipient soot 
particles. Prior to the combustion study, it was necessary to cali- 
brate optical detection systems using kinetically well-established 
systems. The optical diagnostics calibrated were OH resonance ab- 
sorption (309 nm), CO-O flameband emission (367 nm), CO2 and 
CO IR emissions (4.3 and 5.0 wm, respectively). In this report the 
results of optical calibrations and preliminary toluene combustion 
experiments are presented. 
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51072 (UCRL—50016-82-1) Mechanical Engineering De- 
partment technical review. Carr, R.B.; Abrahamson, L.; 
Denney, R.M.; Dubois, B.E (eds.). (Lawrence Livermore 
National Lab., CA (USA)). 1 Jan 1982. Contract W-7405- 
ENG-48. 98p. NTIS, PC AO5/MF A0Ol. Order Number 
DE82008572. 

Portions of document are illegible. 

Technical achievements and publication abstracts related to 
research in the following Divisions of Lawrence Livermore Labo- 
ratory are reported in this biannual review: Nuclear Fuel Engineer- 
ing; Nuclear Explosives Engineering; Weapons Engineering; 
Energy Systems Engineering; Engineering Sciences; Magnetic 
Fusion Engineering; and Material Fabrication. (LCL) 


4202 Facilities And Equipment 


REFER ALSO TO CITATION(S) 49117, 49119, 49120, 49122, 49125, 49126, 
49331, 49332, 49378, 50130, 50225, 50234, 50366, 50770, 51132, 51140, 51157, 
51196, 51410, 51451, 52354, 52442, 52456 


51073 Mechanically expandable annular seal. (to Dept. 
of Energy). US Patent Application 306,998. [nd]. 20p. Con- 
tract AC06-76FF02170. 

A mechanically expandable annular reusable seal assembly to 
form an annular hermetic barrier between two stationary, parallel, 
and planar containment surfaces is disclosed. A rotatable ring, at- 
tached to the first surface, has ring wedges resembling the saw- 
tooth array of a hole saw. Matching seal wedges are slidably at- 
tached to the ring wedges and have their motion restricted to be 
perpendicular to the second surface. Each seal wedge has a face 
parallel to the second surface. An annular elastomer seal has a cen- 
tral annular region attached to the seal wedges’ parallel faces and 
has its inner and outer circumferences attached to the first surface. 
A rotation of the ring extends the elastomer seal’s central region 
perpendicularly towards the second surface to create the fluidtight 
barrier. A counterrotation removes the barrier. 


51074 (ANL/PHY—81-2, pp III A.1-ITI A.20) Super- 
conducting magnet technology. Smith, R.P. (Argonne Na- 
tional, Lab., CA). 1981. NTIS, PC A22/MF AO1. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

The review includes the basic physics of superconductors, 
conductor stability, cryostatic stability, refrigeration techniques, op- 
erating temperature, and high field applications. (GHT) 


51075 (BDX—613-2717) Management of deburring. Gil- 
lespie, L.K. (Bendix Corp., Kansas City, MO (USA)). Feb 
1982. Contract AC04-76DP00613. 50p. NTIS, PC A03/MF 
A01. Order Number DE82015430. 

The management of deburring is becoming a more technical 
and broadly based field requiring a knowledge of some 10,000 
products. It involves the following 10 activities: definition of qual- 
ity requiements, communications of needs, training, planning for 
schedules, assimilation of industry knowledge, implementation of 
cost effectiveness, problem identification, problem solution, coordi- 
nation of people, and equipment allocation. 


51076 (CEA-CONF—6059) Neutron insulation of trans- 
port packages by a boron-containing compound material used 
in France. Haon, D.; Maubert, L.; Bochard, C. (CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. de Surete Nucleaire). Nov 1980. 10p. (In 
French). (CONF-801115—45). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE82702126. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

When transferring new or spent fuels, the Commissariat a 


l'Energie Atomique uses packaging composed of boron-containing 
compound, polyethylene, plaster and water. This material is a poor 
reflector as well as being an excellent neutron insulator. It is used 
in container form. 
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51077 (CONF-810161—Pt.2) Pressure vessels: a work- 
book for engineers. Hicks, E.J. (ed.). (American Society of 
Mechanical Engineers, New York). 1981. 57p. American 
Society of Mechanical Engineers, 345 East 47th Street, 
New York, NY 10017. 

From Energy sources technology conference and exhibition; 
Houston, TX, USA (18 Jan 1981). 

Information on the following aspects of pressure vessels 
were presented at the meeting: fundamentals of design; detailed 
stress, thermal and fatigue analysis; welding, fabrication and testing 
of ASME pressure vessels; design specifications, quality assurance 
programs and gasketry; and specialized design problems. (LCL) 


51078 (CONF-820609—71) Automated-biasing approach 
to Monte Carlo shipping-cask calculations. Hoffman, T.J.; 
Tang, J.S.; Parks, C.V.; Childs, R.L. (Oak Ridge National 
Lab., TN (USA)). 1982. Contract W-7405-ENG-26. 7p. 
NTIS, PC A02/MF A0O1. Order Number DE82017418. 

From American Nuclear Society annual meeting; Los Ange- 
les, CA, USA (6 Jun 1982). 

Computer Sciences at Oak Ridge National Laboratory, 
under a contract with the Nuclear Regulatory Commission, has de- 
veloped the SCALE system for performing standardized criticality, 
shielding, and heat transfer analyses of nuclear systems. During the 
early phase of shielding development in SCALE, it was established 
that Monte Carlo calculations of radiation levels exterior to a spent 
fuel shipping cask would be extremely expensive. This cost can be 
substantially reduced by proper biasing of the Monte Carlo histor- 
ies. The purpose of this study is to develop and test an automated 
biasing procedure for the MORSE-SGC/S module of the SCALE 
system. 


51079 (DOE/ER/10645—3) Adaptive inferential control 
applied to distillation column model. Shahrokhi, M.; Morari, 
M. (Wisconsin Univ., Madison (USA). Dept. of Chemical 
Engineering). Nov 1981. Contract AC02-80ER10645. 15p. 
(CONF-811108—19). NTIS, PC A02/MF AOl. Order 
Number DE82012708. 

From Annual meeting of the Institute of Chemical Engi- 
neers; New Orleans, LA, USA (8 Nov 1981). 

Portions of document are illegible. 

An adaptive control scheme which uses the composition esti- 
mates to control the overhead concentration of a distillation 
column is proposed. The composition estimates are obtained 
through tray temperature measurements via a least squares identifi- 
er. The performance of the proposed scheme is compared with 
some other control schemes by applying them to a distillation 
column model. 


51080 (DOE/ER/10856—2) Application of thermody- 
namics to fracture. Burns, S.J. (Rochester Univ., NY 
(USA)). Sep 1981. Contract AC02-81ER10856. 7p. (CONF- 
810913—10). NTIS, PC A02/MF A0Ol. Order Number 
DE82006239. 

From International conference on environmental degradation 
of engineering materials; Blacksburg, VA, USA (21 Sep 1981). 

An energy balance formulation of non-linear fracture me- 
chanics is reviewed. A thermodynamic description of any elastic 
cracked solid is formulated. The crack driving force, J which is as- 
sumed to be non-measurable is related to the load, load point dis- 
placement and the crack area. In linear elastic systems, a mechani- 
cal stability criteria is related to the curvature of the compliance or 
stiffness versus crack area. Slow crack growth is assumed to be a 
thermally activated process. The steady state crack velocity versus 
crack driving force in any specific form such as log log plots or 
semi-log plots are used to describe the crack tip processes that are 
rate controlling crack growth. 


51081 (DOE/ET/41109—T1-Pt.1) Final report of per- 
formance under Contract No. AC01-80ET-41109 for the De- 
partment of Energy. Part I. (Phase A001): ASPEN support 
and the development of the FAST methodology. (Freiman 
Parametric Systems, Inc., Cherry Hill, NJ (USA)). 31 Dec 
1981. Contract AC01-80ET41109. 243p. NTIS, PC All/MF 
AOl. Order Number DE82016700. 
Portions of document are illegible. 
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The development and use of the FAST (Freiman Analysis of 
Systems Technique) for calculating overall program costs for engi- 
neering, production and installation of process equipment, both for 
nuclear and non-nuclear equipment systems, are described. This 
work was in support of the Advanced System for Process Engi- 
neering (ASPEN) program. The theory and methodology behind 
FAST, computer operation, generation of input files, user’s manual, 
and examples are included. (LCL) 


51082 (DOE/ET/41109—T1-Pt.2) Final report of per- 
formance under Contract No. AC01-80ET-41109 for the De- 
partment of Energy. Part II. (Phase A002): development of 
the FAST-C methodology. (Freiman Parametric Systems, 
Inc., Cherry Hill, NJ (USA)). 30 Jun 1982. Contract ACO1- 
80ET41109. 197p. NTIS, PC A09/MF AO1. Order Number 
DE82017363. 

Portions of document are illegible. 

FAST-C is a computerized system of models that was de- 
signed to calculate the costs, schedules, and risks of all types of 
civil engineering or construction programs. FAST-C is capable of 
processing efforts such as sitework, construction projects, buildings, 
and utilities as well as their appropriate performance schedules. Ap- 
plicable engineering and project management charges and schedules 
can be processed. Information is presented on the development of 
FAST-C, computer operation and procedural details for executing 
the program, creating input files, and auxiliary models used with 
FAST-C. (LCL) 


51083 (DOE/ET/41109—T1-Pt.3) Final report of per- 
formance under Contract No. AC01-80ET-41109 for the De- 
partment of Energy. Part III. Source code for FAST-E and 
FAST-C models. (Freiman Parametric Systems, Inc., Cherry 
Hill, NJ (USA)). 30 Jun 1982. Contract AC01-80ET41109. 
265p. NTIS, PC Al2/MF AOl. Order Number 
DE82017362. 

The source code for running computer programs FAST-C 
and FAST-E is presented. FAST-C is a computerized system of 
models designed to calculate the costs, schedules, and risks of all 
types of civil engineering or construction programs. FAST-E is 
used to calculate overall engineering, production and installation 


costs for equipment used in nuclear and non-nuclear facilities. 
(LCL) 


51084 (IFVE-OUNK—81-57) Measurement of transverse 
resistance of flat transposed superconducting cables under 
pressure. Zlobin, A.V.; Ehnderlein, G. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Ser- 
pukhov. Inst. Fiziki Vysokikh Ehnergij). 1981. 11p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE82700953. 

The installation and technique of measurement of resistance 
between wires in superconducting (SC) cables of the Rutherford 
type in different directions under pressure is described. The installa- 
tion permits to create the pressure up to 50 MPa on the samples of 
6.8 mm thick SC cables. A typical dependence of the transverse 
resistance on the pressure for the cable with the tinned SC wires is 
presented. It is established, that the dependence of the transverse 
resistance on the pressure of the completely soldered SC cables is 
not very strong approximately 10-15%. It provides a possibility to 
measure eddy effects in short samples of such cables without load- 
ing. In the case of non-soldered SC cables it is not sufficient to con- 
duct measurements without loading, as the values of the transverse 
resistance under the pressure of P=35 MPa and without pressure 
differ significantly (by a factor of 10). 


51085 (IS-M—386) Temperature dependence of J/sub c/ 
for in-situ. superconductors. Ostenson, J.E.; Finnemore, 
D.K.; Sue, J.J.; Gibson, E.D.; Verhoeven, J.D. (Ames Lab., 
IA (USA)). 1981. Contract W-7405-ENG-82. 6p. (CONF- 
810835—45). NTIS, PC A02/MF AOl. Order Number 
DE82018148. 

From 1981 cryogenic engineering conference; San Diego, 
CA, USA (10 Aug 1981). 

The temperature dependence of J/sub c/ was measured for 
two different small magnets which had been wound for ac loss 
measurements. A 20 meter length of core process wire with 0.025 
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cm diameter was wound on a 1.27 cm diameter mandrel to form a 
coil having a volume of about 1 cm*. This coil was then placed in a 
heat leak chamber and the entire assembly was put in the bore of a 
Bitter solenoid. The axis of the coil was parallel to the applied field 
so that the axis of the individual wire strands were perpendicular to 
the field. The criterion for J/sub c/ was 2 microvolt across the coil 
or 1 nanovolt per cm of wire. This is 10° times more restrictive 
than the usual short sample measurements at 1 V/cm. The samples 
were prepared from a dendritic Cu-Nb alloy which contained 20 wt 
% Nb. The reduction area ratio was approximately 30,000 for the 
extrusion and drawing process. This gives a fairly heavily coar- 
sened wire so the filaments are relatively short. If there is to be a 
serious degradation of J/sub c/ due to the breakdown of the prox- 
imity effect it should occur in these samples. Results are presented 
and discussed. (WHK) 


51086 (JINR—10-81-545) 4-channel digital-to-analog con- 
verter controlling the programmer of power supplies for su- 
perconducting magnets. Khoang Kao Zung. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy). 
1981. 4p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE82701085. 

The CAMAC 4-channel 10-bit digital-to-analog converter 
(DAC) module is described. The DAC has following main param- 
eters: output voltage range 0 to +4 V; conversion accuracy +-1/2 
LSB; integral linearity error 0.03 %; conversion time 4 ps. The 
DAC can be used in on-line control systems. The module width is 
1 m. 


51087 (JINR-R—9-81-12) Numerical experiments on sim- 
ulation of two-dimensional magnetic field in a superconduct- 
ing dipole. Zhidkov, E.P.; Polyakova, R.V.; Shelaev, 1.A.; 
Yudin, IP. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1981. 1lp. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE82701094. 

A numerical simulation accuracy of a superconducting 
dipole with rectangular aperture is studied by the image current 
method and the finite-difference method. For the numerical calcula- 
tions by the finite-difference method the POISSON set of programs 
is used. The performed numerical experiments permit to draw the 
following conclusions. For superconducting synchrotron dipole 
with rectangular aperture the creation of high-homogeneous (AH/ 
H approximately 1x10~*) magnetic fields in a 70% measuring aper- 
ture is possible for B=0.5-1.8 T the tolerances on the responsible 
for field homogeneousity 10~* parameters are equal to 0.01 mm. 
The field nonlinear calculation by the POISSON program set is 
possible to perform for induction of <=1.8 T by the accuracy 
10-*. The same accuracy is characteristic for calculations by the 
image current method. The calculation accuracy is reduced to 10~° 
by 2.6 T. The nonlinear effects manifest themselves noticeably. In 
particular, the amplitudes of the third and fifth harmonics are equal 
to 2.8% and 0.4%, respectively, from the first one. 


51088 (KEK—81-1) Design proposal for high field dipole 
magnet. Hirabayashi, H.; Kobayashi, M.; Shintomi, T.; Tsu- 
chiya, K.; Wake, M. (National Lab. for High Energy Phys- 
ics, Oho, Ibaraki (Japan)). Jun 1981. 48p. NTIS (US Sales 
Only), PC A03/MF A0O1. Order Number DE82702134. 

A design of the high field dipole magnet which is going to 
be constructed in the KEK-Fermilab collaboration program is pro- 
posed. The central field of the magnet is meant to achieve 10 T by 
the use of ternary alloy conductor in the 1.8 K superfluid environ- 
ment under atmospheric pressure. Since the electro-magnetic force 
in such a high field region is strong enough to give a fatal problem, 
a careful calculation is necessary for the magnet design. The pro- 
gram POISSON and LINDA were used for the magnetic field cal- 
culation. The computer code ISAS which is originated from NAS- 
TRAN developed at NASA was applied to calculate the stress and 
the deformation. A horizontal cryostat desigh for the operation of 
the 10 T dipole magnet is also proposed. 
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51089 (LA-UR—82-1232) Effect of parasitic refrigeration 
on the efficiency of magnetic liquefiers. Barclay, J.A.; Stew- 
art, W.F. (Los Alamos National Lab., NM (USA)). 1982. 
Contract W-7405-ENG-36. 7p. (CONF-820814—14). NTIS 
(US Sales Only). Order Number DE82015805. 

From 17. Intersociety Energy Conversion Engineering con- 
ference; Los Angeles, CA, USA (8 Aug 1982). 

Portions of document are illegible. 

Our studies have shown that magnetic refrigerators have the 
potential to liquefy cryogens very efficiently. High efficiency is es- 
pecially important for liquid hydrogen and natural gas applications 
where the liquefaction costs are a significant fraction of the total 
liquid cost. One of the characteristics of magnetic refrigerators is 
the requirement for a high-field superconducting magnet. Providing 
a 4.2-K bath for this magnet will require a small amount of parasitic 
refrigeration at 4.2 K even though the rest of the liquefier may be 
at 110 K (liquid natural gas) or higher. For several different refrig- 
eration power levels at 4.2 K, we have calculated the efficiency of 
the magnetic liquefier as a function of power, temperature and the 
4.2-K refrigerator efficiency. The results show that if the ratio of 
the thermal load at 4.2 K to the main refrigerator power is 0.001 or 
less, the effect on the efficiency of the liquefier is negligible at all 
temperatures below room temperature provided the 4.2-K refrigera- 
tor efficiency is high. 


51090 (LBL—14105) Calorimetry in superfluid He II to 
measure losses in superconducting magnets. Caspi, S. (Law- 
rence Berkeley Lab., CA (USA)). Apr 1982. Contract W- 
7405-ENG-48. 8p. (CONF-820546—4). NTIS, PC A02/MF 
A01. Order Number DE82014985. 

From 9. international cyrogenic engineering conference; 
Kobe, Japan (10 May 1982). 

Portions of document are illegible. 

A method using calorimetry to measure magnet losses in 
pressurized Helium II is described. The isothermal nature of He II 
is used in measuring the overall heat capacity of the system and the 
net refrigeration power. During the measurements, the refrigeration 
power is held fixed, and the system (400 liters) temperature is near 
1.92 K. The calorimetric measurement was calibrated against 
known power inputs between 1 and 20 W. This technique can even 
measure heat loads higher than the available refrigeration. Results 
of loss measurement on two dipole magnets are reported. 


51091 (LBL—14383) Quench back in superconducting 
magnets with shorted secondary circuits. Green, M.A. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
May 1982. Contract W-7405-ENG-48. 6p. (CONF-820546— 
8). NTIS, PC A02/MF AOl. Order Number DE82018618. 

From 9. international cyrogenic engineering conference; 
Kobe, Japan (10 May 1982). 

Portions of document are illegible. 

While testing a thin superconducting solenoid with a shorted 
secondary circuit, the coil was observed to become fully normal 
faster than quench propagation would permit. We call this process 
quench back. The quench back was caused by heating in the sec- 
ondary circuit from current induced from the primary circuit. This 
paper presents a theoretical expression which can be used to esti- 
mate the quench back time in a solenoid with a well coupled sec- 
ondary circuit. The calculation of quench back time is compared 
with measurements made on two one-meter diameter solenoid mag- 
nets. 


51092 (MLM—2914(OP)) Vapor pressure of D2 + xHD 
and ®°Ne. McConville, G.T.; Menke, D.A. (Monsanto Re- 
search Corp., Miamisburg, OH (USA)). 1982. Contract 
AC04-76DP00053. 2p. (CONF-820306—7). NTIS, PC A02/ 
MF AO1. Order Number DE82011943. 

From 6. symposium on temperature; Washington, DC, USA 
(14 Mar 1982). 

Portions of document are illegible. 

New vapor pressure measurements have been made using D2 
+ 0.84% HD and *°Ne. Temperatures were determined using the 
vapor pressure equations of Grilly and Furukawa and the 4.21°K 
He point to determine a resistance vs. temperature function for the 
platinum thermometer. This function was compared to the original 
calibration. Another measurement of D2 + 0.18% HD displays a 
smaller difference from the D. + 0.84% HD data than expected 
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from the compilation of Woolley, Scott and Brickwedde. This 
work is a product of establishing a temperature scale at our labora- 
tory in the region between 12 and 30°K to measure vapor pressures 
of mixtures of ortho and para Dz. We found that it was necessary 
to know the amount of HD in the samples to 0.01%. It appears that 
in all previous measurements of the vapor pressure of D2, even in 
chemically pure samples, there was an unknown amount of HD. 
Thus, we have made measurements on a sample of normal D2 + 
0.84% HD, to be compared to the Dz measurements of Grilly, and 
a new measurement of ?°Ne. This was done to improve on the 
thermometry used in the vapor pressure measurements of the neon 
isotopes. 


51093 (SAND—81-2482) Development of the MC3462A 
pyrotechnic - propellant actuated reefing line cutter. Craig, 
J.R. (Sandia National Labs., Albuquerque, NM (USA)). Jun 
1982. Contract AC04-76DP00789. 22p. NTIS, PC A02/MF 
AO01l. Order Number DE82018336. 

Portions of document are illegible. 

A pyrotechnic-propellant actuated reefing line cutter was de- 
veloped to sever a 60 kN loaded Kevlar parachute reefing line 
cord. Dereefing occurs after a time interval of approximately 0.875 
second which is provided by an electronic timer module that is an 
integral part of the cutter. Other design features include a hermeti- 
cally sealed actuator which is threaded and O-ring sealed into the 
body, a stainless steel solid cylindrical cutter blade having an at- 
tached elastomer obturator that provides a reliable dynamic gas seal 
throughout the blade stroke and teflon inserts having a semi-circu- 
lar configuration which are used to center and shroud the reefing 
line of the design. Variation in the average function time for the 
cutter is less than 4% at temperature extremes of -55°C and 80°C. 
Average depth of penetration of the blade into the aluminum anvil 
of the cutter is 2 mm. 


51094 (UCID—19323-82-1) Mechanical engineering re- 
search. Quarterly progress report, January-March 1982. 
Feng, W.W. (ed.). (Lawrence Livermore National Lab., CA 
(USA)). 20 Apr 1982. Contract W-7405-ENG-48. 47p. 
NTIS, PC A03/MF AO1. Order Number DE82017550. 

The Mechanical Engineering Research (MER) Program is 
supported by the Weapons Program. The mission of MER is to 
provide the key mechanical technologies required by the Weapons 
Program in anticipation of their actual needs. It emphasizes areas in 
which outside sources are not likely to satisfy the Weapons Pro- 
gram needs. It is complemented by reimbursables or programmatic 
projects. The final budget for the FY-82 Program has been decided. 
The following nine projects representing four main thrust areas in 
Mechanical Engineering Department are funded: material charac- 
terization research on acoustic emission to study effects of thermal 
history and microstructure on hydrogen embrittlement of stainless 
steel, temperature and rate effects on elastic-plastic fracture, and 
nonlinear deformation of elastomeric cushions; fabrication technol- 
ogy studies involving diamond turning machine No. 3, electrodepo- 
sition for solid state bonding, and fusion zone energy transport 
during arc welding; nondestructive evaluation using an acoustic mi- 
croscope for surface charcterization, and thermoelastic ultrasonic 
NDE; and passive neutron multiplication measurement. Progress in 
each project for FY-82 is reported. 


51095 (UCID—19434) Toward a metrology for precision- 
machine-tool control systems. Pomernacki, C.L.; McCue, 
H.K.; Newton, L.E. (Lawrence Livermore National Lab., 
CA (USA)). 20 Jul 1982. Contract W-7405-ENG-48. 23p. 
NTIS, PC A02/MF A0O1. Order Number DE82018077. 


The difficulty of determining the source of an error in the 
performance of the control system of a computer numerically con- 
trolled (CNC) precision machine tool is discussed and recommenda- 
tions are made for error isolation using the Machine Control 
System Meterology Tree. These recommendations refer to types of 
tests for specific errors and to a possible architecture for a CNC 
performance tester. It is concluded that there is a need for both a 
control system metrology and for establishing standards of perform- 
ance and testing methods for precision machine tool control sys- 
tems. (LCL) 
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51096 (UCRL—86138) Application of large-scale state es- 
timation to vibrating structures. Lager, D.L.; Azevedo, S.G.; 
Candy, J.V. (Lawrence Livermore National Lab., CA 
(USA)). Mar 1982. Contract W-7405-ENG-48. 7p. (CONF- 
820660—3). NTIS, PC A02/MF AOl. Order Number 
DE82016832. 


From 6. international federation on automatic control sym- 
posium on identification and system parameter estimation; Washing- 
ton, DC, USA (7 Jun 1982). 

Portions of document are illegible. 

We have applied state-space methods to the analysis and 
measurement of the dynamic response of mechanical structures. 
Our basic approach has been to use finite element structural dynam- 
ics models and convert the geometric description of the structure to 
produce a set of 2nd order matrix differental equations. The equa- 
tions are then transformed into state-space form for input to a 
large-scale discrete-time linear Kalman filter. The filter has been 
implemented on the CRAY-1 computer which has sufficient capac- 
ity for a system of 500 states. The actual testing and analysis of a 
sample structure subjected to vibration tests is discussed. The state 
estimates are compared post-facto to a finite element model output 
to evaluate estimator performance. The state estimator consisted of 
72 states predicting nodal displacements. 


51097 (UCRL—86593) Development of an inexpensive, 
high-accuracy Diamond Turning Machine. Thompson, D.C.; 
Chrislock, J.L.; Newton, L.E. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Aug 1981. Contract W-7405-ENG- 
48. 9p. (CONF-810810—30). NTIS, PC A02/MF AOl. 
Order Number DE82012734. 


From 25. international symposium of the Society of Photo- 
optical Instrumentation Engineers; San Diego, CA, USA (24 Aug 
1981). 

Portions of document are illegible. 

The Lawrence Livermore National Laboratory (LLNL) Ma- 
chine Tool Development and Machine Control Groups have re- 
cently completed the construction of a small, high-accuracy, two- 
axis numerically controlled Diamond Turning Machine. The ma- 
chine, which was assembled from commercially available compo- 
nents, cut it’s first contoured part two weeks after the project was 
initiated, and was placed in service after a total of three weeks. 
One-inch diameter hemispherical aluminum test parts have been cut 
to an accuracy of 10 microinch (size and contour band) with a sur- 
face finish of 1 to 1.5 microinch rms. The machine, which is limited 
to parts less than four inches in diameter, has been designated the 
Baby Optics Diamond Turning Machine (BODTM). 


51098 (UCRL—86975) Nuclear criticality information 
system. Koponen, B.L.; Hampel, V.E. (Lawrence Liver- 
more National Lab., CA (USA)). 30 Nov 1981. Contract W- 
7405-ENG-48. 2ip. (CONF-811103—123). NTIS, PC A02/ 
MF AOl1. Order Number DE82013853. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

Portions of document are illegible. 

The nuclear criticality safety program at LLNL began in the 
1950's with a critical measurements program which produced 
benchmark data until the late 1960's. This same time period saw the 
rapid development of computer technology useful for both comput- 
er modeling of fissile systems and for computer-aided management 
and display of the computational benchmark data. Database man- 
agement grew in importance as the amount of information in- 
creased and as experimental programs were terminated. Within the 
criticality safety program at LLNL we began at that time to devel- 
op a computer library of benchmark data for validation of comput- 
er codes and cross sections. As part of this effort, we prepared a 
computer-based bibliography of criticality measurements on rela- 
tively simple systems. However, it is only now that some of these 
computer-based resources can be made available to the nuclear 
criticality safety community at large. This technology transfer is 
being accomplished by the DOE Technology Information System 
(TIS), a dedicated, advanced information system. The NCIS data- 
base is described. 
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51099 Stress detection technique for stressed structures, 
including superconducting magnets, Tamada, N.; Schauer, F.; 
Iwasa, Y. (Francis Bitter National Magnet Laboratory, Mas- 
sachusetts Institute of Technology, Cambridge, MA 02139). 
Applied Physics Letters; 41: No. 1, 36-38(1 Jul 1982). 

It is demonstrated here that the resonant frequencies of a 
structure shift with stress in the structure. We propose to use this 
stress-induced shift in resonant frequency to monitor stressed struc- 
tures such as superconducting magnets. Results observed from a 
large superconducting magnet are presented. 


51100 (UCRL-Trans—11776) Investigation of the basic 
characteristics of the radiation of straight xenon flash tubes. 
Doynikov, A.S. (Lawrence Livermore National Lab., CA 
(USA)). Jun 1982. Contract W-7405-ENG-48. Translation of 
Author’s summary of a dissertation for the title of Candi- 
date of Technical Sciences, Moscow, USSR, 1972, pp 1-24. 
22p. NTIS, PC A02/MF AO1. Order Number DE82016680. 

The main accomplishment of the work is a simple and em- 
pirical scheme of determining the radiation characteristics of 
straight xenon pulse tubes from the given geometrical and electrical 
parameters, which can be employed in engineering practice. The 
scheme is recommended for use in the development and application 
of pulse tubes under various power-supply conditions with a dis- 
charge length of more than 0.3 msec for the prediction of the 
energy characteristics of the radiation, integrated over the dis- 
charge time. The scheme is based on a complex of research, the 
conclusions of which are given. 


51101 Penetration of >5-um chrysotile fibers through 
DuPont Tyvek 1422A and Kimberly-Clark CPF fabrics. 
Weeks, R.W. Jr.; McLeod, M.J. (Los Alamos National 
Lab., NM). American Industrial Hygiene Association Journal; 
No. 43, 84-88(Feb 1982). 

Aerosols of 4.1-4m mass median aerodynamic diameter chry- 
sotile fibers were generated and passed through stitched (seamed) 
and unstitched (unseamed) DuPont Tyvek 1422A and Kimerly- 
Clark composite polypropylene fabric (CPF) spunbonded fabrics. 
The two unstitched fabrics and the two stitched fabrics were pene- 
trated by amounts of chrysotile, which did not allow a statistically 
significant difference in penetration to be observed. Both Tyvek 
and the CPF allowed approximately a 1% penetration through the 
unstitched material and approximately a 30% penetration through 
the stitched material. These values refer to the suit materials per se 
and not to the entire garment. As such, they should not be consid- 
ered as representative of the entire suit as worn by personnel. 


51102 Sludge sampler. Ward, R.C. (to Dept. of Energy). 
US Patent Application 277,435. 25 Jun 1981. 8p. Contract 
W-7405-ENG-36. 

The disclosure relates to a sludge sampler comprising an 
elongated generally cylindrical housing containing a baffle contain- 
ing an aperture. Connected to the aperture is a flexible tubing 
having a valve for maintaining and releasing pressure in the lower 
end of the housing and exiting the upper end of the housing. The 
lower end of the housing contains a ball check valve maintained in 
closed position by pressure. When the lower end of the device con- 
tacts the sludge bed, the pressure valve is opened, enabling sludge 
to enter the lower end of the housing. After the sample is collected 
the valve is closed. An upsetting pin opens the valve to empty a 
sludge sample after the sample is removed from the fluid. 


51103 Ferrules seals. Smith, J.L. (to Dept. of Energy). 
US Patent Application 275,165. 19 Jun 1981. 9p. Contract 
W-31-109-ENG-38. 

A device is provided for sealing an inner tube and an outer 
tube without excessively deforming the tubes. The device includes 
two ferrules which cooperate to form a vacuum-tight seal between 
the inner tube and outer tube and having mating surfaces such that 
overtightening is not possible. 


51104 Removable, hermetically-sealing, filter attachment 
system for hostile environments. (to Dept. of Energy). US 
Patent Application 269,459. 3 Jun 1981. 15p. Contract 
AC06-77RL01030. 
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A removable and reusable filter attachment system is dis- 
closed. A filter medium is fixed to, and surrounded by, a filter 
frame having a coaxial, longitudinally extending, annular rim. The 
rim engages an annular groove which surrounds the opening of a 
filter housing. The annular groove contains a fusible material and a 
heating mechanism for melting the fusible material. Upon resolidify- 
ing, the fusible material forms a hermetic bond with the rim and 
groove. Remelting allows detachment and replacement of the filter 
frame. 


51105 Conductor for a fluid-cooled winding and method 
for making same. Kenney, W.J. (to Dept. of Energy). US 
Patent Application 262,832. 12 May 1981. 9p. Contract W- 
7405-ENG-26. 

A conductor and method of making the conductor are pro- 
vided for use in winding electrical coils which are cooled by a fluid 
communicating with the conductor. The conductor is cold worked 
through twisting and reshaping steps to form a generally rectangu- 
lar cross section conductor having a plurality of helical cooling 
grooves extending axially of the conductor. The conductor configu- 
ration makes it suitable for a wide variety of winding applications 
and permits the use of simple strip insulation between turns and 
perforated sheet insulation between layers of the winding. 


51106 Comparison of the unbalance responses of Jeffcott 
rotors with shaft bow and shaft runout. Flack, R.D.; Rooke, 
J.H.; Bielk, J.R.; Gunter, E.J. (Univ of Va, Charlottesville, 
USA). American Society of Mechanical Engineers, [Paper]; 
No. 81-DET-47, vp(1981). 

The unbalance response of a Jeffcott rotor with shaft bow 
and/or runout was theoretically and experimentally studied. Includ- 
ed in the theoretical model is the capability of low-speed response 
compensation, such that the response at low speed can be vectorial- 
ly subtracted from the total response at any rotational speed. Re- 
sponses of rotors with equal amounts of bow or runout are shown 
to be significantly different in both Bode and Nyquist forms. A 
small scale lightly damped Jeffcott rotor rig was also tested. The 
magnitude and angular position of the shaft bow were parametrical- 


ly varied. The vibration data from the rotor tests were plotted 
using a synchronous tracking filter by two methods: both not using 
and using low speed 15 refs. 


51107 Heat pipe performance with gravity assist and 
liquid overfill. Prenger, F.C. Jr.; Kemme, J.E. (Los Alamos 
National Lab., NM). pp 345-356 of Heat transfer and ther- 
mal control. Crosbie, A.L. (ed.). New York, NY; American 
Institute of Aeronautics and Astronautics, Inc. (1980). 

From 15. thermophysics conference; Snowmass, CO, USA 
(14 Jul 1980). 

Performance limits for gravity assist heat pipes were investi- 
gated with volume of the working fluid and tilt angle as the inde- 
pendent variables. Two limits have been identified, an entrainment 
limit which results in overheating of the evaporator wall near its 
midpoint and a pressure drop limit resulting in overheating at the 
base of the evaporator. The former is a function of the vapor flow 
characteristics and was observed to be independent of the liquid 
volume and tilt angle; whereas, the latter is related to the liquid be- 
havior and is strongly related to both the tilt angle and the liquid 
inventory in the heat pipe. 


51108 (UCRL-Trans—11769) Measurement of the ab- 
sorption index of tubular flashlamps. Gavrilova, L.I.; Doini- 
kov, A.S.; Ignat’ev, V.G.; Mnuskin, V.E. Translated from 
Impul'snaya Fotometriya ; No. 1, 136-144(1969). Contract W- 
7405-ENG-48. 14p. NTIS, PC A02/MF AOl. Order 
Number DE82014732. 

Portions of document are illegible. 

A radiation source ‘s characterized quite completely by the 
following parameters: the spectral radiant power density and the 
self-radiation absorption index. If we have the numerical data for 
these parameters and know the dimensions of the radiating volume, 
then we can calculate all quantities that characterize the radiant 
energy field produced by the radiating volume. Our work consisted 
in studying the absorption index, spectral energy distribution, and 
temperature of the xenon plasma of pulsed discharges in straight 
cylindrical tubes of round cross section. The absorption index of 
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the flashlamp plasma was measured by two methods: the indicatrix 
method and the self-transmission method. Results are presented and 
discussed. (WHK) 


51109 (UCRL-Trans—11751) New data obtained by pho- 
tometry of flashlamps. Marshak, I.S.; Kirsanov, V.P.; Trosh- 
kin, S.V.; Vdovchenko, R.G.; Kuznetsova, S.I.; Bykova, 
N.M.; Gordeeva, I.A. Translated from Jmpul'snaya Fotome- 
triya ; No. 1, 122-129(1969). Contract W-7405-ENG-48. 12p. 
NTIS, PC A02/MF A0O1. Order Number DE82016679. 

Portions of document are illegible. 

We have experimentally determined the following radiation 
characteristics of flashlamps in our work: (a) integrated radiation 
(energy) W/sub u/ in a broad spectral region (the transmission 
region of a quartz window); (b) integrated radiation (energy) con- 
fined to the spectral regions 200 to 285 nm (W/sub 200-285/) and 
200 to 380 nm (W/sub 200-380/); and (c) the integrated luminous 
intensity under various operating conditions of flashlamps (the 
length of the light pulse was varied from 50 to 1000 psec). The pa- 
rameters of the lamps studied were: the inside diameter d of the tu- 
bular envelope of the lamps ranged from 2 to 100 mm; the length 1 
of the tube ranged from 50 to 1000 mm; and the xenon pressure po 
ranged from 2 to 600 torr. A scan of the emission spectrum in the 
ultraviolet region was photographed for lamps with an envelope 7 
mm in diameter. 


4203 Lasers 


REFER ALSO TO CITATION(S) 49449, 52388, 52431 


51110 (AD-A—106229/8) Non-linear analysis of the free 
electron lasers utilizing a linear Wiggler field. Memorandum 
report. Tang, C.; Sprangle, P. (Naval Research Lab., Wash- 
ington, DC (USA)). 19 Oct 1981. 35p. NTIS, PC A03/MF 
AOl. 

A one-dimensional steady state (FEL) amplifier, utilizing a 
linearly polarized magnetic wiggler field, is analyzed in the linear 
and non-linear operating regimes. Our formulation of the FEL 
problem includes all the efficiency enhancements schemes, electron 
beam thermal effects and collective effects, ie, space charge 
waves. The axial electron velocity, due to a linearly polarized wig- 


’ gler field, has a spatially oscillatory component. It is shown that 


this axial velocity jiggle does not result in phase incoherence be- 
tween the electrons and the ponderomotive wave. The axial veloc- 
ity jiggle is explicitly incorporated into our analytical model. The 
inclusion of the electron jiggle velocity is shown to have a quanti- 
tative effect on the non-linear wave particle dynamics. The electron 
trapping potential associated with the ponderomotive wave is also 
derived. Finally, a number of numerical examples pertinent to the 
design of a 10 micron FEL amplifier are presented. 


51111 (AD-A—106348/6) HSURIA cone centration. 
Final report. DeHainaut, C.R.; Coates, E.L. (Air Force 
Weapons Lab., Kirtland AFB, NM (USA)). Sep 1981. 43p. 
NTIS, PC A03/MF AO1. 

A technique for alignment of the rear cone in a half symmet- 
rical unstable resonator with internal axicons (HSURIA) is dis- 
cussed. Special hardware built to test this technique is described, 
and test results are analyzed. 


51112 (AD-A—106776/8) Effects of strong turbulence on 
short wavelength laser - experimental determination of mean 
square wander angle. Final report. McIntyre, C.M. (Oregon 
Graduate Center for Study and Research, Beaverton 
(USA)). 15 Sep 1981. 47p. NTIS, PC A03/MF AOl1. 

The objective of this experimental study was to verify ana- 
lytical work concerning some effects of strong turbulence on short 
wavelength lasers. In particular, the r.m.s. wander angle of a trans- 
mitted laser beam, as a function of integrated path turbulence has 
been shown to increase to a maximum and then to decrease to- 
wards a constant value that is the same order as the diffraction lim- 
ited spot size of the aperture in very strong turbulence. This means 
that an active correction for wander angle, applied at the transmit- 
ter, although useful at low to moderate levels of turbulence, is inef- 
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fective in increasing power density on the target for high levels of 
integrated path turbulence. An experimental measurement of the 
r.m.s. wander angle of a transmitted laser beam vs. integrated path 
turbulence in a simulated atmospheric path has been completed and 
the results are in qualitative agreement with the theory. 


51113 (LA—9234-C, pp 219-222) Free-electron laser re- 
sults. Stein, W.E.; Brau, C.A.; Newnam, B.E.; Warren, 
R.W.; Winston, J.; Young, L.M. (Los Alamos National 
Lab., NM). Feb 1982. NTIS, PC A17/MF AOI. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

The Los Alamos free-electron laser (FEL) amplifier experi- 
ment was designed to demonstrate high efficiency for transfer of 
energy from an electron beam to a light beam in the magnetic field 
of a tapered wiggler. Initial results indicate an energy transfer con- 
sistent with theory. Distinct groups of decelerated electrons as well 
as accelerated electrons are clearly present in the energy spectrum 
of electrons emerging from the wiggler when the laser light is pres- 
ent. The observed energy decrease for the electrons captured in the 
decelerating bucket is ~ 6% and the average decrease of the entire 
energy distribution is ~ 2% for the conditions of these initial meas- 
urements. 


51114 (UCRL—87078) Modeling propagation of coherent 
optical pulses through molecular vapor. Shore, B.W.; Eberly, 
J.H. (Lawrence Livermore National Lab., CA (USA); 
Rochester Univ., NY (USA). Dept. of Physics and Astron- 
omy). Jan 1982. Contract W-7405-ENG-48. 13p. (CONF- 
811229—11). NTIS, PC A02/MF AOl. Order Number 
DE82013793. 

From International conference on lasers; New Orleans, LA, 
USA (14 Dec 1981). 

Portions of document are illegible. 

Results of modeling the mutual coupling of coherent molec- 
ular response and coherent optical pulses during propagation are 
described. The propagation is treated numerically, with particular 
emphasis on both continuum and discrete behavior associated with 
the quasicontinuum model. 


51115 Tailoring stimulated emission cross sections of 
Nd** laser glass: Observation of large cross sections for BiCl; 
glasses. Weber, M.J.; Ziegler, D.C.; Angell, C.A. (Law- 
rence Livermore National Laboratory, University of Cali- 
fornia, Livermore, California 94550). Journal of Applied 
Physics; 53: No. 6, 4344-4350(Jun 1982). Contract W-7405- 
ENG-48. 

The stimulated emission cross sections of rare-earth transi- 
tions depend strongly on the host. The properties that influence the 
cross sections: line strength, linewidth, and refractive index: are re- 
viewed, and rules for tailoring cross sections are discussed. To illus- 
trate the application of these rules, the largest stimulated emission 
cross section for the *F/sub 3/2/—+*I/sub 11/2/ transition of Nd* 
observed for any oxide or halide glass was obtained for a new class 
of bismuth-chloride-based glasses. Spectroscopic and physical prop- 
erties and laser parameters of these and other halide glasses are pre- 
sented. 


51116 Apparatus for improving the working time of the 
XeBr laser. Balog, G.; Sander, R.K.; Seegmiller, E.T. (to 
Dept. Of Energy). US Patent 4,317,087. 23 Feb 1982. Filed 
date 4 Mar 1980. vp. 

PAT-APPL-127008. 

In XeBr lasers which make use of HBr as the source of bro- 
mine, it has been found that the working life of the laser is limited 
because of dissociation of the HBr in the lasing region to form H2 
and Br2. Accordingly, apparatus is disclosed for substantially im- 
proving the working time of the XeBr laser wherein means are pro- 
vided for recombining H2 and Br2 into HBr and for continuously 
circulating the gaseous working medium from the lasing region 
through the recombination region. 


51117 Free-electron laser using rf-coupled accelerating 
and decelerating structures. Brau, C.A.; Swenson, D.A,; 
Boyd, T.J. Jr. (to Dept. of Energy). US Patent Application 
275,478. 19 Jun 1981. 22p. Contract W-7405-ENG-36. 
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A free electron laser and free electron laser amplifier using 
beam transport devices for guiding an electron beam to a wiggler 
of a free electron laser and returning the electron beam to deceler- 
ating cavities disposed adjacent to the accelerating cavities of the 
free electron laser. Rf energy is extracted from the electron beam 
after it emerges from the wiggler by means of the decelerating cav- 
ities which are closely coupled to the accelerating cavities, or by 
means of a second bore within a single set of cavities. Rf energy 
extracted from the decelerated electron beam is used to supplement 
energy provided by an external source, such as a klystron, to there- 
by enhance overall efficiency of the system. 


51118 Combination free-electron and gaseous laser. Brau, 
C.A.; Rockwood, S.D.; Stein, W.E. (to Dept. of Energy). 
US Patent Application 271,141. 8 Jun 1981. 10p. Contract 
W-7405-ENG-26. 

A multiple laser having one or more gaseous laser stages and 
one or more free electron stages is described. Each of the free elec- 
tron laser stages is sequentially pumped by a microwave linear ac- 
celerator. Subsequently, the electron beam is directed through a 
gaseous laser, in the preferred embodiment, and in an alternative 
embodiment, through a microwave accelerator to lower the energy 
level of the electron beam to pump one or more gaseous lasers. The 
combination laser provides high pulse repetition frequencies, on the 
order of 1 kHz or greater, high power capability, high efficiency, 
and tunability in the synchronous production of multiple beams of 
coherent optical radiation. 


51119 Free-electron laser: an introduction. Brau, C.A. 
(Los Alamos Natl Lab, NM, USA). Laser Focus with Fiber- 
optic Technology; 17: No. 5, 48-56(May 1981). 

A description is given of how free-electron lasers operate 
and a review is presented of the experiments which have been per- 
formed or are under way. An examination is also made of some ap- 
proaches to high power and efficiency. Potential applications are 
outlined. 18 refs. 


51120 Use of the Stark effect on optically pumped molec- 
ular lasers to measure collisional linewidths. Lawandy, N.M. 
(Johns Hopkins Univ., Baltimore, MD). Infrared Physics; 
vp(1980). 

A new technique for measuring the linewidth of many high 
J, K rotational lines is presented. The method utilized the Stark 
effect on optically-pumped molecular lasers. Formulas are given for 
calculating linewidths from experimentally measured electric field 
strengths. 


4204 Heat Transfer And Fluid Flow 


REFER ALSO TO CITATION(S) 49313, 49487, 49907, 50162, 50207, 51165, 
51964 


51121 (CONF-820692—2) Performance characteristics of 
plane-wall venturi-like reverse flow diverters. Smith, G.V.; 
Counce, R.M. (Oak Ridge National Lab., TN (USA); Ten- 
nessee Univ., Knoxville (USA). Dept. of Mechanical and 
Aerospace Engineering). 1982. Contract W-7405-ENG-26. 
8p. NTIS, PC A02/MF AO1. Order Number DE82017424. 

From Automatic control conference; Arlington, VA, USA 
(14 Jun 1982). 

Portions of document are illegible. 

The results of an analytical and experimental study of plane- 
wall venturi-like reverse flow diverters (RFD) are presented. In 
general, the flow characteristics of the RFD are reasonably well 
predicted by the mathematical model of the RFD, although a di- 
vergence between theory and data is observed for the output char- 
acteristics in the reverse flow mode as the output impedance is re- 
duced. Overall, the performance of these devices indicates their 
usefulness in fluid control and fluid power systems, such as dis- 
placement pumping systems. 
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51122 (DOE/ER/10439—5) Simultaneous measurements 
and flow visualization in a plane mixing layer. Sherikar, S.V.; 
Chevray, R. (State Univ. of New York, Stony Brook 
(USA). Dept. of Mechanical Engineering). 1982. Contract 
AC02-79ER 10439. 7p. (CONF-820706—1). NTIS, PC A02/ 
MF AOl1. Order Number DE82007787. 

From International symposium on applications of laser-dopp- 
ler anemometry to fluid mechanics; Lisbon, Portugal (5 Jul 1982). 

Wind tunnel experiments performed to determine the flow 
characteristics of a plane mixing layer are described. Two parallel 
streams of air moving at different velocities were separated by a 
splitter plate prior to their mixing in the test section. Gaseous NHs 
and gaseous HC! were introduced near the splitter plate to produce 
an ammonium chloride aerosol which made flow visualization pos- 
sible. Flow visualization records (movies) and velocity meas- 
urements, using laser-doppler-velocimeters tracking silicone oil par- 
ticles in the flow, were made simultaneously and synchronized 
using a chopped beam of a He-Ne laser which left a signature on 
the move film and provided a signal for flow rate data acquisition. 
Analysis of these synchronized data verified the existence of large, 
essentially two-dimensional coherent structures in the plane mixing 
layer. Also, other features exhibited by the flow-fields of these co- 
herent structures, such as vorticity distribution, potential fluctu- 
ations in ambient fluid caused by passage of large structures and ve- 
locity fluctuations within the coherent structures themselves can be 
studied using this experimental technique. (LCL) 


51123 (EUR—6971) Pressure drop behaviour of the 
LOBI installation. Ohlmer, E.; Schulze, W.; Schulz, R. 
(Commission of the European Communities, Ispra (Italy). 
Joint Research Centre). 1981. 53p. NTIS (US Sales Only), 
PC A04/MF AOl1. Order Number DE82701070. 

The actual results of steady state pressure drop meas- 
urements in liquid phase for the LOBI-installation are presented 
and relevant data from the pressure drop investigations at LOBI 
are summarized. 


51124 (INIS-mf—6937, pp vp) Motion and size of parti- 
cles in dispersed two phase systems. Semiat, R. (Technion- 
Israel Inst. of Tech., Haifa. Dept. of Nuclear Engineering). 
1980. NTIS (US Sales Only), PC A1l4/MF A01. 


From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51125 (INIS-mf—6937, pp vp) Measurement of spatial 
distribution in two phase flow using Compton scattered radi- 
ation. Elias, E.; Ben-Haim, Ya. (Technion-Israel Inst. of 
Tech., Haifa. Dept. of Nuclear Engineering). 1980. NTIS 
(US Sales Only), PC A14/MF AOl1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51126 (KFK—3189) Transition from slug to annular flow 
in horizontal air-water flow. Reismann, J.; John, H.; Seeger, 
W. (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Reaktorbauelemente; Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.). Projekt Nuk- 
leare Sicherheit). Nov 1981. 43p. NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE82750455. 

The transition from slug to annular flow in horizontal air- 
water and steam-water flow was investigated. Test sections of 50; 
66.6 and 80 mm ID were used. The system pressure was 0.2 and 0.5 
MPa in the air-water experiments and 2.5; 5; 7.5 and 10 MPa in the 
steam-water experiments. For flow pattern detection local imped- 
ance probes were used. This method was compared in a part of the 
experiments with differential pressure and gamma-beam meas- 
urements. The flow regime boundary is shifting strongly to smaller 
values of the superficial gas velocity with increasing pressure. Cor- 
relations from literature fit unsatisfactorily the experimental results. 
A new correlation is presented. 
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51127 (NP—2903750) Observations at the phase interface 
of a heated angular flow and measurement of the thickness of 
the liquid layer. Kaiser, H.W.G. (Stuttgart Univ. (TH) (Ger- 
many, F.R.). Fachbereich Energietechnik). 17 Nov 1980. 
122p. (In German). NTIS (US Sales Only), PC A06/MF 
AOl. Order Number DE82903750. 

Thesis. 

In a vertical, heated single-component annular flow with a 
turbulent steam nucleus and an almost steady-state liquid ring con- 
centrically propagating circular waves and turbulent zones occur- 
ring in a limited space and time range were found on the liquid sur- 
face separating the two phases by means of short-time exposure 
photographic and film shots. These phenomena are the result of 
bursting steam voids and impinging drops. The supply of liquid to 
the continuously vaporizing liquid ring is performed almost exclu- 
sively by socalled transport waves. Temperature measurements 
allow to calculate the heat transfer to the two-phase flow, meas- 
urements of the thickness of the liquid layer - also by means of pho- 
tography - and measurements of the volume flows allow to calcu- 
late the Lockhart/Martinelli parameter. If calculations based on 
own results of measurements are compared with calculations per- 
formed according to various authors, the waviness of the thickness 
of the liquid layer is shown to increase the degree of turbulence of 
the flow in the steam nucleus. 


51128 (NP—2903751) Determination of the local heat 
transfer for falling-film evaporation and condensation at cor- 
rugated surfaces for the design of high-capacity evaporators. 
Schnabel, G. (Karlsruhe Univ. (TH) (Germany, F.R.). Fa- 
kultaet fuer Chemieingenieurwesen). 11 Jul 1980. 179p. (In 
German). NTIS (US Sales Only), PC A09/MF AO1. Order 
Number DE82903751. 

Thesis. 

The aim of the experimental study was to measure local heat 
transfer coefficients along the development of a profile if water and 
refrigerant falling films are evaporated. The measuring method de- 
veloped for this purpose uses a thin insulated metal foil as a heating 
surface, in which a locally constant heat flux density is produced 
by electric current. For a given profile there is a narrow range of 
trickling intensity for each falling medium where the distribution of 
the local heat transfer coefficient shows an optimal behavior. From 
the mathematical model results that the surface tension of the con- 
densing medium produces extremely thin liquid films on the profile 
peaks, causing large values of the heat transfer coefficient. 


51129 (NP—2903752) Heat transfer in the two-dimen- 
sional turbulent boundary layer at the wall in a compressible 
accelerated flow with different free-flow turbulence. Bauer, 
K. (Technische Univ. Muenchen (Germany, F.R.). Fachber- 
eich Maschinenwesen). 2 Aug 1979. 114p. (In German). 
NTIS (US Sales Only), PC A06/MF AO1. Order Number 
DE82903752. 

Thesis. 

In a very much segmented plane convergent-divergent 
nozzle the influence of different levels of free-flow turbulence on 
the local heat transfer in the two-dimensional turbulent boundary 
layer at the wall in a compressible hot-gas flow was studied for a 
cool isothermal wall. The free-flow turbulence varied from 1% to 
20%, the Reynolds number formed with the traveling length was 
Re/sub x/ > = 10° at free-flow velocities up to 700 m/s (Mainfin- 
ity = 2.25). From the measurements results that (1) for Re/sub x/ 
> = 10° heat transfer increases in about the same degree as free- 
flow turbulence, for Re/sub x/ < 10° no influence of free-flow tur- 
bulence on heat transfer is observed; and (2) for low-turbulence 
free-flow and constant static temperature heat transfer in subsonic 
flow depends on the negative axial pressure gradient and on static 
pressure, in supersonic flow only on the pressure gradient. For the 
influence of free-flow turbulence and negative pressure gradient on 
heat transfer simple empirical relations are given. 


51130 Characteristics of nucleate pool boiling from 
porous metallic coatings. Bergles, A.E.; Chyu, M.C. (Depart- 
ment of Mechanical Engineering, Iowa State University, 
Ames, Iowa 50011). Journal of Heat Transfer; 104: No. 2, 
279-285(May 1982). Contract AC22-78ET 13127. 
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A study of pool boiling from a commercial porous metallic 
matrix surface is reported. The excellent steady boiling characteris- 
tics of this type of surface are confirmed; however, high wall su- 
perheats are required in most cases to initate boiling. The resultant 
boiling curve hysteresis does not appear to have been previously re- 
ported in the literature. This effect is indicated in recent pilot plant 
tests. The present results generally confirm the speculated mecha- 
nism of boiling with these surfaces and suggest reasons whereby 
single-tube performance may be superior to tube bundle perform- 
ance. 


51131 Droplet dynamics in creeping flows. Stewart, 
M.B.; Morrison, F.A. Jr. (Univ. of Illinois, Urbana). Ameri- 
can Society of Mechanical Engineers, [Paper]; No. 81-APM- 
29, 5(1981). 

The accelerated motion of a liquid droplet is investigated 
analytically. The equation of motion is developed through an analy- 
sis of the internal and exernal fluid motions. Response to step 
changes in applied force and external fluid velocity are determined. 
Oscillating forces and velocities are treated and frequency response 
characteristics found. In the appropriate limits, the results reduce to 
the known behavior of bubbles or rigid particles. 10 refs. 


51132 Forced-convection heat transfer in a spherical an- 
nulus heat exchanger. Tuft, D.B.; Brandt, H. (Lawrence 
Livermore Lab, Calif, USA). American Society of Mechani- 
cal Engineers, [Paper]; No. 81-WA/HT-8, vp(1981). 

Results are presented of a combined numerical and experi- 
mental study of steady forced-convection heat transfer in a spheri- 
cal annulus heat exchanger with 50/degree/C heated water flowing 
in an annulus formed by an insulated outer sphere and a 0/degree/ 
C cooled inner sphere. In the analytical portion, results of numeri- 
cal calculations of laminar incompressible fluid flow and heat trans- 
fer in a spherical annulus are presented. The full transient axisym- 
metric Navier-Stokes equations in spherical coordinates are solved 
by an explicit finite-difference solution technique. Steady solutions 
are obtained by allowing the transient solution to achieve steady 
state. In the experimental portion, measurements of inner sphere 
heat-flux rate distribution, flow separation angle, annulus fluid tem- 
peratures, and total heat transfer are made for gap Reynolds num- 
bers from 41 to 1086. 19 refs. 


51133 Numerical solutions of Navier-Stokes equations 
with an integrated compartment method (ICM). Yeh, G.T. 
(Oak a National Lab., TN). International Journal for 


Numerical Methods in Fluids; 1: 207-223(1981). Contract W- 
7405-ENG-26. 

The most common numerical methods that are used by phys- 
ical scientists to approximate partial differential equations employ 
finite differences and/or finite elements. In addition, compartment 
analyses have been adopted by ecological system analysts to simu- 
late the evolution of processes governed by differential equations 
without spatial derivatives. An integrated compartment method 
(ICM) is proposed to combine the merits of these three numerical 
techniques. The basic procedures of the ICM are first to discretize 
the region of interest into compartments, then to apply three inte- 
gral theorems of vectors to transform the volume integral to the 
surface integral, and finally to use interpolation to relate the interfa- 
cial values in terms of compartment values to close the system. 
These procedures are applied to the Navier-Stokes equations to 
yield the computational algorithm from which computer programs 
can be coded. The computer code is designed to solve one-, two-, 
or three-dimensional problems as desired. The program is applied 
to two simple cases: wake formation behind an obstacle in a chan- 
nel and circulatory motion of a body of fluid in the square cavity. 
These preliminary applications have shown promising results. 


51134 Growth of condensed particles at fast cooling-down 
of moist air in a laval nozzle. Krause, B. Aachen, Germany; 
Technische Hochschule Aachen (1980). 124p. (In German). 
Technische Hochschule Aachen, Mathematische- 
Naturwissenschaftliche, Germany. 

Thesis. 

The aim of the investigations was to clarify the uncertainty 
factors contained in the condensation theories as well as to examine 
different existing growth laws. The measuring method chosen for 


42 ENGINEERING 
4205 Materials Testing 


the study of the progress of condensation was the measurement of 
the static pressure along the nozzle axis. The investigation of the 
condensation products with respect to size and number was per- 
formed by means of intensity measurements of scattered laser light. 
The two parameters initial moisture and cooling speed substantially 
influencing condensation were varied over a wide range. As the 
scattering behavior of the ice particles formed as condensation 
products could be described by the Rayleigh-Debye theory, deter- 
mination of size and number of the condensing particles at every 
position of the nozzle axis became possible. For the first time parti- 
cle growth in the nozzle was studied in detail. The results were 
compared with a number of growth laws. 


4205 Materials Testing 


REFER ALSO TO CITATION(S) 48978, 51266, 51402 


51135 (LA-UR—82-345) Development of the freely ex- 
panding ring test for measuring dynamic material properties. 
Warnes, R.H.; Karpp, R.R.; Duffey, T.A.; Carden, A.E.; Ja- 
cobson, J.D. (Los Alamos National Lab., NM (USA)). 1982. 
Contract W-7405-ENG-36. 7p. (CONF-820516—8). NTIS, 
PC A02/MF AOl1. Order Number DE82008122. 

From Joint conference on experimental mechanics; Honolu- 
lu, HI, USA (22 May 1982). 

Portions of document are illegible. 

Modifications to the freely expanding ring test for eliminat- 
ing adverse two-dimensional effects are described and illustrated. 
The result is to substantially increase the strain-rate range over 
which dynamic material property data can be reliably obtained. 
Several different ring launching schemes are discussed, and data are 
presented that were taken with a particular shockless electromag- 
netic system. Results from initial attempts at measuring dynamic 
compressive properties with a contracting ring are presented. 


51136 (SAND—81-2011C) Random vibration testing of a 
single test item with a multiple input control system. Small- 
wood, D.O. (Sandia National Labs., Albuquerque, NM 
(USA)). 1981. Contract AC04-76DP00789. 8p. (CONF- 
820411—1). NTIS, PC A02/MF AOl. Order Number 
DE82005687. 

From Institute of Environmental Sciences conference; Atlan- 
ta, GA, USA (20 Apr 1982). 

This paper develops an algorithm for a multiple shaker 
random vibration control system. The system is designed for sever- 
al shakers driving a single test item with full cross-coupling control. 
The method allows for cross-coupled mechanical systems with par- 
tially coherent control points. This report extends a previous paper 
in the following respects. The algorithm corrects both the auto 
spectra and the cross spectra of the control points in closed loop. 
Multiple-shaker control systems require the inversion of the system 
frequency response function matrix. When this matrix is singular or 
near singular, large errors can result. Under these conditions, pro- 
cedures are developed for calculating a pseudo inverse. This paper 
also includes a discussion of the time randomization procedure used 
to provide a true random output. 


51137 (SAND—82-0534C) Evaluation of a racetrack mi- 
crotron for high-energy radiography. Morris, R..; London, 
J.R. (Sandia National Labs., Albuquerque, NM (USA); Los 
Alamos Scientific Lab., NM (USA)). 1982. Contract AC04- 
76DP00789. 7p. NTIS, PC A02/MF AOl. Order Number 
DE82008189. 

Portions of this document are illegible. 

A series of tests was conducted on the 50-MeV-racetrack mi- 
crotron at the Royal Institute of Technology in Stockholm, 
Sweden for the purpose of determining the quality of industrial ra- 
diographs generated by the bremsstrahlung beam of the machine. 
The results of the experiments indicate that radiographs with a spa- 
tial sensitivity better than those produced by more conventional 
high-energy bremsstrahlung sources can be produced on a micro- 
tron, the contrast sensitivity of the microtron is about 50% less 
than a linatron and betatron operated at the same energy, and the 
dose/pulse is sufficient for cine-radiography at frame rates up to 
300 frames/s. 
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51138 Magnetic testing probe. Scott, G.W.; Chitwood, 
L.D. (to Dept. of Energy). US Patent Application 281,155. 
7 Jul 1981. 8p. Contract W-7405-ENG-26. 

A cylindrical eddy current tube testing probe is disclosed. 
Current flow in dual electromagnetic coils separated by an eddy 
current sensing coil is so directed that magnetic fields of the elec- 
tromagnet coils have components extending in opposite directions 
axially of the tested tube and components extending radially of the 
tube which add in the region of the eddy current sensing coil. 


51139 Determination of multiple properties with multiple 
eddy-current measurements. Deeds, W.E.; Dodd, C.V. (Oak 
Ridge Natl Lab, Tenn, USA). International Advances in 
Nondestructive Testing; 8: 317-333(1981). 

Multiple eddy-current measurements are used to eliminate 
the effects of unwanted variables and to characterize parameters of 
interest unambiguously. Polynomial expansions are formed by using 
the readings as variables, and the coefficients are determined by 
least squares fitting the polynomials to the desired test properties, 
such as flaw size. Readings of magnitude and phase at three differ- 
ent frequencies have allowed accurate and unambiguous determina- 
tion of as many as six separate variables, such as lift-off, sample di- 
mensions and resistivity, and flaw size and location. 


4207 Vacuum Engineering 
REFER ALSO TO CITATION(S) 51270 


51140 (KFTI—81-2) Adsorbents for cryovacuum. Kogan, 
V.S. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij 
Inst.). 1981. 70p. (In Russian). NTIS (US Sales Only), PC 
A04/MF A0O1. Order Number DE82701072. 

Results of investigations carried out in the KFTI of the 
Academy of Sciences of Ukrainian SSR during the last 10 years are 
presented. The peculiarities of the adsorption processes at low tem- 
peratures and pressures, in particular on adsorbents with pores, the 
dimensions of inlet in which are comparable with the dimensions of 
adsorbent molecules are studied. The principal data on the adsorp- 
tion phenomenon and adsorption forces are presented schematically 
as compact tables with brief commentaries. The models which are 


in the foundation of the theory of physical adsorption are present- 
ed. 


4208 Electronic Circuits And Devices 


REFER ALSO TO CITATION(S) 51291, 51292 


51141 (CONF-801203—, pp 10.7-10.8) Power condition- 
ing. Wood, P. (Westinghouse Electric Corp., Pittsburgh, 
PA). 1980. NTIS, PC A99/MF AO1. 

From National conference on renewable energy technol-. 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The development work necessary to make power condition- 
ing equipment low cost, highly efficient and very reliable are dis- 
cussed. (LCL) 


51142 (DOE/ER/10018—T1) Control theory and electri- 
cal networks; towards an understanding of energy-efficient 
power-conversion networks. Final report. Baillieul, J. (Scien- 
tific Systems, Inc., Cambridge, MA (USA)). 1980. Contract 
FG05-79ER10018. 86p. NTIS, PC AO5/MF A0Ol. Order 
Number DE82018426. 

This is the final report of a broadly based research effort on 
problems in modeling, control and stabilization for switched mode 
power conversion networks. The principal topics covered are: (1) 
inherent efficiency limitations in switched mode power conversion 
circuits, (2) network synthesis and control, (3) bilateral converters, 
and (4) modern control techniques applied to energy converters. It 
is shown that pulse modulated control systems, which are central to 
switched mode energy conversion circuitry, are essentially nonlin- 
ear. Techniques of control design and synthesis based on linear con- 
trol theory are in general found to be inadequate, and a new nonlin- 
ear theory of pulse-modulated control systems is developed. A 
major new result is that the feedback systems which are central to 
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this theory exhibit chaotic instabilities. This points to heretofore un- 
expected connections with the theory of chaotic dynamics, strange 
attractors, etc. On the other hand, the systems under study are 
fairly general, and the results show that some important ideas in the 
theory of dynamical systems may be understood in the context of 
the control theory of nonlinear feedback systems. The report con- 
cludes with recommendations for further research. 


51143 (ORNL/Sub—7685/11) Use of SPICE2 for the 
design of high-temperature electronic circuits. Mukund, P.R.; 
Kennedy, E.J.; Blalock, T.V. (Oak Ridge National Lab., 
TN (USA); Tennessee Univ., Knoxville (USA). Dept. of 
Electrical Engineering). Oct 1981. Contract W-7405-ENG- 
26. 150p. (TR-EE/EL—12). NTIS, PC A07/MF AOl1. 
Order Number DE82008182. 

Thesis. Portions of this report are illegible. 

The use of the circuit analysis program SPICE2 as an aid in 
the design of high temperature electronic circuits is examined. An 
example DC-DC converter circuit is simulated at 230°C tempera- 
ture and the results compared with experimental data. Also includ- 
ed are experimentally measured model parameters for an extensive 
list of devices suitable for use at high (200 to 300°C) temperatures. 
Several errors in the SPICE2 source program were found. 


51144 (SAND—81-0249C) Recursive adaptive-filter 
design using an adaptive genetic algorithm. Etter, D.M.; 
Hicks, M.J.; Cho, K.H. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1982. AC04-76DP00789. 4p. (CONF- 
820520—2). NTIS, PC A02/MF AOl. Order Number 
DE82011014. 

From IEEE conference on acoustics, speech and signal 
processing; Paris, France (3 May 1982). 

Portions of document are illegible. 

An adaptive genetic algorithm for determining the optimum 
filter coefficients in a recursive adaptive filter is presented. The al- 
gorithm does not use gradient techniques and thus is appropriate 
for use in problems where the function to be optimized is non-uni- 
modal or non-quadratic, such as the mean-squared error surface in a 
recursive adaptive filter. The mechanisms of the algorithm are in- 
spired by adaptive processes observed in nature. After an initial set 
of possible filters is randomly selected, each filter is mapped to a 
binary string representation. Selected bit strings are then trans- 
formed using the operations of crossover and mutation to build new 
generations of filters. The probability of selecting a particular bit 
string to modify and/or replicate for the next generation is inverse- 
ly proportional to its estimated mean-squared error value. Hence, 
the process not only examines new filter coefficient values, but also 
retains the advances made in previous generations. Computer simu- 
lations of the algorithm’s performance on unimodal and bimodal 
error surfaces are presented. 


51145 (SAND—81-1817C) Electron erosion: a proposed 
failure mechanism for high-voltage capacitors. Mauldin, G.H. 
(Sandia National Labs., Livermore, CA (USA)). 1982. Con- 
tract AC04-76DP00789. 7p. (CONF-820414—1). NTIS, PC 
A02/MF AO1. Order Number DE82005768. 

From 2. annual capacitor and resistor technology sympo- 
sium; New Orleans, LA, USA (6 Apr 1982). 

Continued research effort on the perfluorocarbon high 
energy density capacitor technology has been directed toward a 
better understanding of the failure mechanism or mechanisms inher- 
ent in this technology. A number of varied experiments have been 
conducted during the past year, all designed to advance this under- 
standing. The results of this experimental effort suggest that a 
single failure influence is involved. It is hypothesized that this influ- 
ence is erosion of the dielectric material by electrons stripped off 
the electrode material and accelerated across the gap between elec- 
trodes and dielectric by the fields present. For example, it has been 
observed that the thickness of the liquid layer between electrodes 
and dielectric, as controlled by winding tightness, has a dramatic 
effect on discharge life. A thick layer of liquid results in a large 
increase in discharge life. It is proposed that the thicker layer acts 
as a more effective electron screen between the electrodes and di- 
electric hence reducing the rate of erosion and attendant wearout. 
Other experiments have supported this hypothesis without anomaly. 
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The model and present varied test results in support of this hypoth- 
esis are described. 


51146 (SAND—82-7005C) Planar optical sources and de- 
tectors for monolithic integration with GaAs MESFET elec- 
tronics. Kolbas, R.; Carney, J.; Abrokwah, J.; Kalweit, E.; 
Hitchell, M. (Sandia National Labs., Albuquerque, NM 
(USA); Honeywell Corporate Physical Sciences Center, 
Bloomington, MN (USA)). 1982. Contract AC04- 
76DP00789. 25p. (CONF-820107—7). NTIS, PC A02/MF 
A01. Order Number DE82010896. 

From SPIE optical coatings for energy efficiency and solar 
applications conference; Los Angeles, CA, USA (25 Jan 1982). 

The monolithic integration of GaAs electronics and light 
emitting sources (or detectors) is a desirable method for producing 
compact, reliable, potentially low-cost optoelectronic modules for 
fiber optic communications. The materials and processing required 
for optoelectronic components (emitters and detectors) and elec- 
tronics (FETs) are different and often incompatible. This has been 
primarily responsible for the relatively slow development of inte- 
grated structures. Therefore, it is impotant that a method be devel- 
oped for combining the two dissimilar technologies using materials 
and processes which do not place prohibitive restrictions on the 
performance or geometry of the optical and electronic devices. The 
progress and results are presented of an integration scheme termed 
emitter/detector-in-a-well which presents a simple solution to the 
problems that have plagued other integration schemes. MESFET 
compatible AlGaAs light emitting diodes and GaAs p-n junction 
detectors have been successfully fabricated on semi-insulating sub- 
strates using this new integrating scheme. Adjacent to each optoe- 
lectronic component there is an exposed surface of the semi-insulat- 
ing substrate (for MESFET fabrication by direct ion implantation) 
which is coplanar to the top surface of the GaAs optoelectronic 
component. The merits of this all planar integration technique are 
discussed. In addition, the fabrication and performance of 
MESFET compatible Transverse Junction Stripe LEDs and Be-im- 
planted detectors are presented. 


51147 (UCID—19382) Inductive-store, pulsed power 
source. Barlett, R.H.; Takemori, H.T. (Lawrence Livermore 
National Lab., CA (USA)). Apr 1982. Contract W-7405- 
ENG-48. 22p. NTIS, PC A02/MF A0Ol. Order Number 
DE82015443. 

Design considerations and experimental results of an induc- 
tive store, pulsed energy source are presented. A 100 mm diameter, 
gun-fired projectile of ~ 2MJ kinetic energy was the input energy 
source. An initial magnetic field was trapped and compressed by 
the projectile. With a shorted load, a megajoule in a nanohenry was 
the design goal, ie., 50% energy transformation from kinetic to 
magnetic. Five percent conversion was the highest recorded before 
gauge failure. 


51148 (UCRL—86712) Efficient realization of adaptive 
digital filters in the time and frequency domains, Clark, G.A.; 
Parker, S.R.; Mitra, S.K. (Lawrence Livermore National 
Lab., CA (USA); Naval Postgraduate School, Monterey, 
CA (USA); California Univ., Santa Barbara (USA). Dept. 
of Electrical and Computer Engineering). 22 Jan 1982. Con- 
tract W-7405-ENG-48. 6p. (CONF-820520—1). NTIS, PC 
A02/MF AO1. Order Number DE82010695. 

From IEEE conference on acoustics, speech and signal 
processing; Paris, France (3 May 1982). 

A unified approach to the efficient realization of FIR adap- 
tive digital filters in both the time and frequency domains is pre- 
sented. It is shown that previously published frequency domain im- 
plementations are contained within this unified approach. It is fur- 
ther shown tht various combinations of implementations are possi- 
ble, and that in working with data streams, care must be taken in 
using overlap-save and overlap-add sectioning procedures for 
proper frequency domain implementations. 


51149 Magnetic inhibition of insulator flashover. VanDe- 
vender, J.P.; McDaniel, D.H.; Neau, E.L.; Mattis, R.E.; 
Bergeron, K.D. (Sandia National Laboratories, Albuquer- 
que, New Mexico 87185). Journal of Applied Physics; 53: No. 
6, 4441-4447(Jun 1982). 
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Electrical breakdown across a vacuum/plastic interface in 
the presence of applied or self-generated magnetic fields, B< or 
=3.5 T, was investigated. The E x B drift of charged particles near 
the interface in these experiments was away from the insulator sur- 
face. The self-magnetic field effects on a plastic vacuum insulator 
flashover were examined with inductive loads, particle beam loads, 
and imploding plasma loads. Average breakdown electric fields of 
up to 38 MV/m were observed. Power densities of 100 TW/m? 
were passed through acrylic-vacuum interfaces. The flashover elec- 
tric fields were improved over the B = 0 fields from previous ex- 
periments by factors of 7.1, 5.0, and 1.8 for the -45°, 0°, and +45° 
insulators, respectively. 


4209 Waste Processing Plants And Equipment 


REFER ALSO TO CITATION(S) 49364, 49489 
4210 Combustion Systems 


REFER ALSO TO CITATION(S) 49142, 49143, 49146, 49147, 49151, 49160, 
49212, 49634, 50110, 50111, 50122 


51150 (BMFT-FB-T—81-228) Melting chamber combus- 
tion with reduced emission of nitrogen oxides. Stebel, H.; 
Strauss, U. (Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany, F.R.)). 1981. 32p. (In German). 


NTIS (US Sales Only), PC A03/MF AOl1. Order Number 
DE82750490. 


The operation of the pilot plant intended to test a new com- 
bustion conception of melting chambers with reduced emission of 
NOsub(x). The results of this project demonstrate significantly the 
possibility of reducing NOsub(x) emissions by the test arrangement. 
Comparable melting combustions show values of NOsub(x)-emis- 
sion about 950-1150 vpm; during operation of the pilot plant, values 
about 650 vpm were realized. Combined with load operation of the 
melting chamber it was possible to use the flue-gas recirculation 
with a rate of 14% of the whole flue gas. Under these conditions a 
NOsub(x) emission of about 540 vpm was reached. Therefor, it is 
possible to operate with flue-gas recirculation in order to reduce 
the emission of NOsub(x), but only in proper power plants and to- 
gether with a variable accomodation of the recirculated flue-gas 
volume to the load of the boiler. 


51151 (DOE/ER/10068—T1) Development of coal-burn- 
ing pulsating combustor for power generation. Annual report. 
Zinn, B.T.; Miller, N.; Carvalho, J.A. Jr.; Wang, M.R. 
(Georgia Inst. of Tech., Atlanta (USA). School of Aero- 
space Engineering). May 1982. Contract AC22-79ER 10068. 
35p. NTIS, PC A03/MF AOl. Order Number DE82019138. 

Portions of document are illegible. 

The progress is described in an investigation of the burning 
of coal in a pulsating mode of combustion in a combustor whose 
design is based upon the Rijke tube principles. The combustor con- 
sists of a vertical tube opened at both ends with a fuel burning bed 
located in the middle of its lower half. In this configuration, the 
heat released by the combustion process spontaneously excites the 
fundamental, longitudinal acoustic mode of the tube. This study 
demonstrated that the combustor constructed under this program 
can burn coal stably and continuously under either the self aspirat- 
ing or the forced flow modes of operation. In the latter case, maxi- 
mum amplitudes occur near stoichiometric air/fuel ratio operation, 
indicating that systems utilizing the developed combustor or a simi- 
lar version should possess high thermal efficiencies. Additionally, it 
was verified that pulsating operation is possible for a variety of air/ 
fuel ratios, including fuel rich conditions, which suggests that the 
developed combustor could be used as a coal gasifier. Finally, 
carbon monoxide, carbon dioxide, and particulates concentrations in 
the exhaust flow were measured. The determined carbon monoxide 
and carbon dioxide concentrations were used to evaluate combus- 
tion efficiencies which ranged between 89 and 98.5% for air/fuel 
ratios between 1.03 and 1.22, respectively. 
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51152 (DOE/ER/10068—T2) Development of coal-burn- 
ing pulsating combustor for power generation. Final report. 
Zinn, B.T.; Miller, N.; Carvalho, J.A. Jr.; Wang, M.R. 
(Georgia Inst. of Tech., Atlanta (USA). School of Aero- 
space Engineering). May 1982. Contract AC22-79ER 10068. 
36p. NTIS, PC A03/MF AO1. Order Number DE82018732. 

Portions of document are illegible. 

The progress made under DOE Contract DE-AS05-79ER 
10068 that terminated on September 30, 1981 is described. The re- 
search conducted under this program consisted of an investigation 
of the burning of coal in a pulsating mode of combustion in a com- 
bustor whose design is based upon the Rijke tube principles. The 
combustor consists of a vertical tube opened at both ends with a 
fuel burning bed located in the middle of its lower half. In this con- 
figuration, the heat released by the combustion process spontane- 
ously excites the fundamental, longitudinal acoustic mode of the 
tube. This study demonstrated that the combustor constructed 
under this program can burn coal stably and continuously under 
either the self aspirating or the forced flow modes of operation. In 
the latter case, maximum amplitudes occur near stoichiometric air/ 
fuel ratio operation, indicating that systems utilizing the developed 
combustor or a similar version should possess high thermal efficien- 
cies. Additionally, it was verified that pulsating operation is possi- 
ble for a variety of air/fuel ratios, including fuel rich conditions, 
which suggests that the developed combustor could be used as a 
coal gasifier. Finally, carbon monoxide, carbon dioxide, and partic- 
ulates concentrations in the exhaust flow were measured. The de- 
termined carbon monoxide and carbon dioxide concentrations were 
used to evaluate combustion efficiencies which ranged between 89 
and 98.5% for air/fuel ratios between 1.03 and 1.22, respectively. 


51153 (DOE/ET/11313—11) Fundamental characteriza- 
tion of alternate-fuel effects in continuous-combustion sys- 
tems. Final technical report, 15 August 1977-30 November 
1981. Kowalik, R.M.; Ruth, L.A.; Edelman, R.B.; Farmer, 
R.C.; Wong, E.; Wang, T.S. (Exxon Research and Engi- 
neering Co., Linden, NJ (USA); Science Applications, Inc., 
Chatsworth, CA (USA). Combustion Science and Ad- 
vanced Technology Dept.). Jan 1982. Contract AC22- 
77ET11313. 197p. NTIS, PC A09/MF A0O1. Order Number 
DE82013779. 

Portions of document are illegible. 

All work conducted under the DOE-sponsored contract en- 
titled Fundamental Characterization of Alternate Fuel Effects in 
Continuous Combustion Systems is summarized. Highlights of past 
experimental work previously reported detailed descriptions of 
recent experimental work, and a summary discussion of the com- 
plete set of experimental results generated during the program are 
included. The final versions of quasi global chemical kinetics and 
modular gas turbine combustor models developed during the pro- 
gram are described. The highlights of past experimental work cover 
the effects of fuel type, equivalence ratio, residence time, tempera- 
ture, and some liquid spray characteristics on soot production in 
the Jet-Stirred Combustor (JSC) and the Liquid Fuel Jet-Stirred 
Combustor (LFJSC). The recent experimental work includes results 
on the effects of mixing, pressure, and fuel composition on soot 
production in the Variable Pressure Jet-Stirred Combustor 
(VPJSC) and the effects of fuel type, equivalence ratio, residence 
time, and some fuel injection characteristics on fuel nitrogen con- 
version to NO/sub x/ precursors in the JSC and LFJSC. The de- 
scription of the quasi global chemical kinetics and modular turbine 
combustor model includes lists of pertinent reactions and corre- 
sponding rate constants, comparison of model calculations with 
available experimental data, and model predictions. 


51154 (DOE/MC/14110—176) Alexandria fluidized-bed 
process development unit: cold-mode testing. (Burns and Roe 
Services Corp., Oradell, NJ (USA); BENMOL Corp., Alex- 
andria, VA (USA)). Feb 1981. Contract AC21-80MC14110. 
195p. NTIS, PC AO9/MF AOl. Order Number 
DE82013308. 

Portions of document are illegible. 

The objectives of the current test program include: valida- 
tion of predictions from the Massachusetts Institute of Technology 
(MIT) Coal Atmospheric Fluidized Bed Combustor System Model; 
experimental studies supporting AFBC process developments; and 
the collection of transient data for process control design. This 
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topical report summarizes results from cold mode testing, i.e., ex- 
periments performed without combustion for MIT Model verifica- 
tion. During these tests, sulfated limestone (generated from normal 
AFBC operations) was fluidized with air at temperatures ranging 
from 80 to 500°F in the 3’ x 3’ (nominal) size PDU at Alexandria, 
VA. The MIT Model predictions tested include: slumped bed 
height, minimum fluidization velocity, and expanded bed height. In 
all cases, there were large discrepancies between the Model predic- 
tions and corresponding experimental results. Other results obtained 
included solids size distribution and particle size profiles in the bed. 
Size distribution was adequately modeled by the Rosin-Rammler 
equation. No transient process data was collected due to hardware 
problems with the Data Acquisition System. Tests were also per- 
formed to determine the effect of maldistribution of air, caused by 
leaks in the air distributor, on experimental results. The data indi- 
cated that effects of these leaks seemed to be undetectable. 


51155 (NP—2903753) Dynamic properties of flames and 
their influence on the occurrence of self-induced furnace vi- 
brations. Lenz, W. (Karlsruhe Univ. (TH) (Germany, F.R.). 
Fakultaet fuer Chemieingenieurwesen). 13 Dec 1980. 136p. 
(In German). NTIS (US Sales Only), PC A0O7/MF AOl1. 
Order Number DE82903753. 

Thesis. Portions of document are illegible. 

Self-induced furnace vibrations are generated by interaction 
of the dynamic behavior of the three elements: burner, flame, and 
combustion chamber. Whereas the dynamic behavior of the burner 
and the combustion chamber can be described by means of the 
acoustic theory, the dynamic behavior of the flame is largely un- 
known. In order to describe this dynamic flame behavior a flame- 
frequency response curve may be defined by the complex ratio of 
the oxcillations of the burned-mass flow divided by the oscillations 
of the nozzle mass flow. The aim of the present work was to devel- 
op measuring methods, that are as simple as possible, for the mea- 
surement of the flame-frequency characteristic and to perform mea- 
surement on turbulent pre-mixed nozzle flames at different nozzle- 
outlet speeds and nozzle diameters. In addition it was intended to 
derive a model for the flame-frequency characteristic from the gen- 
eral pyrotechnical properties of the flame. 


51156 Performance of a revised overfire air injection 
system in a wood refuse fired spreader-stoker furnace. Thorn- 
burgh, G.E.; Junge, D.C. (Oreg State Univ, Corvallis, 
USA). Proceedings, Intersociety Energy Conversion Engineer- 
ing Conference; 1: 559-562(Aug 1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

Beginning in April 1976, Oregon State University, with the 
financial assistance of the U.S. Department of Energy has been de- 
veloping a data base for the combustion characteristics of wood 
residue fuels burned in industrial spreader-stoker boilers. Informa- 
tion gained during the study contributed to development of a 
design data base for more efficient wood fired industrial spreader- 
stoker furnaces. Data collected from the test facility has confirmed 
that distribution of combustion air to the combustion chamber is 
critical to the efficient operation of the furnaces. 


51157 Development of a high efficiency warm air furnace 
using heat pipe principles. Thomas, W.E.; Ihlenfield, H.L. 
(Thermacore Inc, Leola, Pa, USA). Proceedings, Intersociety 
Energy Conversion Engineering Conference; 1: 563-565(Aug 
1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

The objective of this program is the development of a gas 
fired warm air furnace of the highest practicable efficiency. A 
market survey indicated that the average furnace in the mid-to-late 
1980's would have approximately 14.6 kW (50,000 Btu/hr) input. 


51158 Overview of fluidized-bed combustion (fbc) design 
practice. Shang, J.; Notestein, J.E.; Mei, J.S. (Morgantown 
Energy Technol Cent, WVa, USA). Proceedings, Intersociety 
Energy Conversion Engineering Conference; 3: 2184-2191(Aug 
1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

A description of the history of fluidized bed research as well 
as comparisons with conventional systems are discussed. Various 
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designs of combustors and other components, as well as chemical 
operations are described. 


4220 Underground Engineering 
REFER ALSO TO CITATION(S) 49115 


51159 (NP-tr—2904464) Machines for cutting surface co- 
verings. Blain, D. (British Gas Corp., London). Oct 1981. 
Translation source information not available . llp. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82904464. 

Portions of document are illegible. 

The object of this paper is to take stock of the existing ma- 
chines for cutting surface coverings, used by the firms working on 
behalf of Gaz de France. Though the technical approach to these 
machines is possible, likewise the summary of advantages and disad- 
vantages emerging from the opinions of the operators, the econom- 
ic approximation and the figures given will remain subject to doubt 
in this analysis but will be confirmed or invalidated when a longer 
period of experiments can be undertaken. 


4240 Pollution Control Equipment 


REFER ALSO TO CITATION(S) 49079, 49084, 50124, 51006, 51152, 51153, 
51494 


4250 Power Cycles 


51160 (PB—82-137183) Experimental Rankine cycle 
engine designed for utilization of low temperature, low pres- 
sure heat. Final report. Cipolla, G.; Margary, R. (Commis- 
sion of the European Communities, Luxembourg). 1981. 
32p. NTIS PC E03/MF E03. 

The development of a Rankine cycle engine using Freon 11 
as working fluid, for the utilization of low temperature heat sources 
is described together with the results obtained. The experimental in- 
vestigations showed that the engine performance is in good agree- 
ment with the calculated values; that the mechanical behavior of 
some components is not yet satisfactory; and that the working fluid 
(Freon 11) is not completely reliable in the higher temperatures 
range. An extension of the feasibility study dealing mainly with 
engine behavior and fluid suitability is envisaged, using either 


Freon 113 or a fluorine compound of the composition 
CmF(2m +2). 


51161 Theoretical basis for the Beale number. West, 
C.D. (Westware Co, Oliver Springs, Tenn, USA). Proceed- 
ings, Intersociety Energy Conversion Engineering Conference; 
2: 1886-1887(Aug 1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

Th Beale number is an empirically derived figure relating 
the power output of a Stirling engine to working gas pressure, op- 
erating frequency, and piston displacement. It is widely used to 
make preliminary estimates of performance of new designs and to 
compare the performance of existing engines. Two separate areas of 
investigation are combined to give a theoretical value for the Beale 
number and a straightforward explanation of its physical signifi- 
cance. 5 refs. 


51162 Thermodynamic description of an adiabatic second 
order analysis for Stirling engines. Lee, K.; Krepchin, I.P.; 
Toscano, W.M. (Foster-Miller Assoc Inc, Waltham, Mass, 
USA). Proceedings, Intersociety Energy Conversion Engineer- 
ing Conference; 2: 1919-1924(Aug 1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

A fast and inexpensive second order Stirling engine analysis 
is described. It was used extensively during the recent Department 
of Energy funded program for the design of large stationary Stir- 
ling engines. The analysis is based on adiabatic cylinder processes 
and includes corrections due to the cyclic heat transfer mechanism 
inside the cylinders as well as various other loss mechanisms. 9 refs. 
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51163 Experimental measurements of enhanced heat 
transfer in a Stirling engine model with interleaving fins. 
Hauser, S.G.; Martini, W.R.; Scheffler, W.A. (Battelle, Pac 
Northwest Lab, Richland, Wash, USA). Proceedings, Interso- 
ciety Energy Conversion Engineering Conference; 2: 1925- 
1928(Aug 1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

An apparatus was designed and constructed to measure the 
transient cooling effects on a gas inside a closed space. Modeled 
after a type of Stirling engine, the closed space was built with a 
cylinder and a displacer which divided the gas space into a hot 
space, a cold space, and a regenerator space. A method was devel- 
oped to calculate the heat transfer coefficient in each closed space 
from the measured pressure transient. 7 refs. 


51164 Comparative analysis of computer codes for Stir- 
ling engine cycles. Ash, J.E.; Heames, T.J. (Argonne Natl 
Lab, Ill, USA). Proceedings, Intersociety Energy Conversion 
Engineering Conference; 2: 1936-1941(Aug 1981). (CONF- 
810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

Four existing computer codes for Stirling cycle machines 
were run and the computational results are compared with experi- 
mental data for two laboratory test engines. Representative codes 
were selected to compare the “fast” type of simplified second-order 
analysis with the more detailed third-order analysis which includes 
dynamic effects in the fluid mechanics equations. 11 refs. 


51165 Experimental measurements of enhanced heat 
transfer in a Stirling engine model with interleaving fins. 
Hauser, S.G.; Martini, W.R.; Scheffler, W.A. (Pacific 
Northwest Lab., Richland, WA). pp 1925-1928 of Proceed- 
ings of the 16th intersociety energy conversion engineering 
conference. Volume 2. New York, NY; American Society 
of Mechanical Engineers (1979). 

An apparatus was designed and constructed to measure the 
transient cooling effects on a gas inside a closed space. Modeled 
after a type of Stirling engine, the closed space was built with a 
cylinder and a displacer which divided the gas space into a hot 
space, a cold space, and a regenerator space. The cold space con- 
sisted simply of gas between two flat plates while the hot space was 
divided into very thin gas layers by using interleaving fins. A pres- 
sure transient was measured both while the gas was being cooled in 
the cold space and heated in the hot space. A method was devel- 
oped to calculate the heat transfer coefficient in each closed space 
from the measured pressure transient. Several tests were done and 
the data shown. Heat transfer coefficients for each test were calcu- 
lated and correlated in the form of Nu versus Re. The data show 
the quantitative increase in heat transfer due to the interleaving 
fins. 


43 PARTICLE ACCELERATORS 


REFER ALSO TO CITATION(S) 50567, 51960 
4301 Design, Development, And Operation 
REFER ALSO TO CITATION(S) 51351 


51166 (INIS-mf—6690) Design and performance of a 
high current van de Graaff generator using a polyamide 
thread after Bailitis. Hiller, H. (Tuebingen Univ. (Germany, 
F.R.). Fakultaet fuer Physik). 1978. 46p. (In German). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE82780511. 

Thesis. 

Design, construction and performance testing of a van de 
Graaff generator are reported in this paper. High currents could be 
obtained using a polyamide thread as proposed by Biailitis. (FKS). 


51167 (INIS-SU—62, pp 25-34) High-voltage electron 
accelerators. Present status and the prospects for modifica- 
tion. Svin‘in, M.P. 1979. (In Russian). NTIS (US Sales 
Only), PC Al4/MF AO1. 
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From 3. all-union conference on applied accelerators; Lenin- 
grad, USSR (25 Jun 1979). 

Ways for improving technical and economic factors of high- 
voltage electron accelerators intended for radiation technology are 
discussed. It is shown that basic components effecting radiation 
energy costs are the following: depreciation, costs of routine repair, 
energy expenses and attendant payments. Outlined is an improve- 
ment program for the Aurora and the Electron type accelerators of 
up to 100 kW power having high-voltage generator connected with 
emitters by 750 kV high-voltage cable. 


51168 (INIS-SU—62, pp 278-285) Increase of technical 
abilities of the ‘'Ehlit-1” pulse electron accelerator. Popov, 
V.L; Klimov, S.V. (Vsesoyuznyj Nauchno-Issledovatel’skii 
Inst. Radiatsionnoj Tekhniki, Moscow (USSR)). 1979. (In 
Russian). NTIS (US Sales Only), PC A1l4/MF AO1. 

From 3. all-union conference on applied accelerators; Lenin- 
grad, USSR (25 Jun 1979). 

Increase of electron beam power of the Ehlit 1 ransformer- 
accelerator of 0.8x10® V accelerating voltage and 10 A beam cur- 
rent was investigated to use the accelerator as a source of ionizing 
radiation during laboratory investigations into power-consuming ra- 
diation chemical processes. It is shown that increase in accelerating 
voltage to 10° V pulse amplitude of beam current to 15-16 A and 
pulse duration at a semiheight to 2.0-10~s for triangle shape of 
pulse will permit to increase beam mean power by 50-60%. Exten- 
sion of technical capabilities of the accelerators consisted in power 
increase of charging device with thyratron commutator and coun- 
struction of more powerful injector control unit. In consequence of 
ICU tests operating in SFs gas at 8x10°H/m? pressure produced 
was a pulse having 6x10° V amplitude and duration at a semiheight 
of 2.2x10~®s. It is suggested, that in the future accelerator power 
will increase to (3-5)x10° W by changing pulse repetition to 400 Hz. 


51169 (INIS-SU—62, pp 81-84) "Electron ShM-1” accel- 
erator and its further improvements. Akulov, V.V.; Ivanov, 
A.S.; Ovchinnikov, V.P.; Razin, G.I.; Ryzhkov, A.P.; Timo- 
feev, V.D. 1979. (In Russian). NTIS (US Sales Only), PC 
A14/MF AOl. 

From 3. all-union conference on applied accelerators; Lenin- 
grad, USSR (25 Jun 1979). 

Basic data on improvements of the ShM-1 electron accelera- 
tor of 500-700 kV accelerating voltage and electron beam current 
of up to 10 mA are given. Electron gun emitter is made of lanth- 
anum hexaboride with pyrolytic graphite heater. Absence of ballast 
resistance between high-voltage power supply and accelerating tube 
permitted to improve efficiency to 86%. Mean-time-between-fail- 
ures of extraction foil increased to 875 h. As a result of improve- 
ments made mean-time-between-failures increased up to 155 h. Data 
on further accelerator improvements are given resulting beam cur- 
rent increasing to 25 mA at 92% source efficiency. 


51170 (INIS-SU—62, pp 99-105) 'Ehlina-5” high-current 
pulse electron accelerator. Komyak, N.I.; Peliks, E.A.; Bosh- 
nyak, V.B.; Breger, A.Kh.; Margolin, D.M.; Ivanchenko, 
V.K. (Nauchno-Issledovatel’skii Fiziko-Khimicheskij Inst., 
Moscow (USSR)). 1979. (In Russian). NTIS (US Sales 
Only), PC Al4/MF AO1. 

From 3. all-union conference on applied accelerators; Lenin- 
grad, USSR (25 Jun 1979). 

Description and test results of the Ehlina-5 high-current 
pulse electron accelerator for studying primary active short-lived 
products produced under irradiation are presented. The accelerator 
consists of two metal tanks and removable control panel. A charg- 
ing device is located in the lower tank, in the upper - pulse trans- 
forme r, X-ray-electron tube and four-stage high-voltage generator. 
Accelerator dimensions are: 2.3x0.7x0.9; weight - 600 kg; consumed 
power -0.5 kW; generation frequency - 2 pulse/min. Accelerator 
parameters are the following: beam total energy - 15J; electron ra- 
diation energy -350-400 keV; electron current pulse equals 2 kA at 
30 ns duration, the number of electrons in the beam (1-3)x10"* elec- 
tron/pulse. The cost is approximatly 10.000 rubles. 
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51171 (INIS-SU—62, pp 106-113) Reliability of the 
EhIT and EhlV type accelerators in long-time operation for 
irradiation of cable insulators. Timko, Yu.N.; Akrachkova, 
L.L. (Vsesoyuznyj Nauchno-Issledovatel’skii Proektno-Kon- 
struktorskij i Tekhnologicheskij Inst. Kabel’noj Promyshlen- 
nosti, (USSR)). 1979. (In Russian). NTIS (US Sales Only), 
PC Al4/MF AOI. 

From 3. all-union conference on applied accelerators; Lenin- 
grad, USSR (25 Jun 1979). 

Results of analysis of performances of EhLT (electron trans- 
formator) and EhLV (electron rectifier) type accelerators are pre- 
sented. It is established during long-time operation in manufacturing 
process of radiation modification of cable insulators that EhLV 
type accelerator operation is considerably better as that of the 
EhLV type accelerator. The EhLV type accelerators during one- 
year continuous operation fail 96 times, and the EhLT - 490 times. 
It is shown that in the EhLT type accelerator it i necessary to re- 
place the unit for freezing of SFs gas with liquid nitrogen by a 
system with membrane compressor. It is also shown that the 
number of failures of various accelerator elements may be de- 
creased if there is maintenance schedule in acelerator specifications. 


51172 (INIS-SU—62, pp 114-121) Multibeam electron- 
ion accelerator with the energy of up to 1.5 MeV/charge. 
Baranov, I.A.; Devyatko, N.N.; Obnorskii, V.V.; Trofi- 
menko, S.M.; Shilov, V.P.; Ehjsmont, V.P. (Radievyj Inst., 
Leningrad (USSR)); Auslender, V.L.; Lazarev, V.N.; Panfi- 
lov, A.D.; Polyakov, V.A. (AN SSSR, Novosibirsk. Inst. 
Yadernoj Fiziki). 1979. (In Russian). NTIS (US Sales Only), 
PC A14/MF AOl1. 

From 3. all-union conference on applied accelerators; Lenin- 
grad, USSR (25 Jun 1979). 

Basic design peculiarities and parameters of multi-beam pulse 
linear accelerator for using as ion synchrotron injector, and simulta- 
neously, as electron accelerator for radiation investigations are 
given. Cylindrical steel container, inside of which a coaxial resona- 
tor with a drift tube is placed, is the basis of the accelerator. Maxi- 
mum energy of protons amounts to 1.5 MeV. Beam intensities of 
accelerated nucleus from carbon to argon are in the range of 101!- 
10?° particles, accordingly. Main parameters of accelerated particle 
beam are the following: the energy - 0.2-1.3 MeV, m - Icurrent 
A,0m- 1 mean power W,0-12 kW- 1 beam diameter cm. The accel- 
erator is equipped with a system of quasi-circular scanning for ho- 
mogeneous irradiation of object surfaces. 


51173 (INIS-SU—62, pp 170-178) Choice of the param- 
eters of resonance electron linac series for industry and medi- 
cine. Vakhrushin, Yu.P.; Nikolaev, V.M.; Ryabtsov, A.V. 
1979. (In Russian). NTIS (US Sales Only), PC A1l4/MF 
AOl. 

From 3. all-union conference on applied accelerators; Lenin- 
grad, USSR (25 Jun 1979). 

Problems related to the choice of accelerating structures and 
pulse power of SHF generator are considered to design a unified 
wavequide electron accelerators for application in medicine non-de- 
structive testing, photoactivation analysis, radiation technology. It 
is shown that structures with a standing wave are expedient to use 
in 5-8 MeV low-current accelerators; structures with a travelling 
wave - in 8-20 MeV accelerators as well as in high-current accel- 
erators. 20-40 MeV energy range is expedient to overlap by means 
of circulating beam accelerators. 25 cm long waveguide buncher 
providing preliminary acceleration of 80% of injected particles to 
1.5 MeV energy is advisable to use in all the accelerators. Klystron 
generator of 5 MW pulse power and 25 kW mean power operating 
at 2450 MHz is planned to apply to all the accelerators. Module 
structure introduction will permit to arrange high energy and multi- 
sectional electron linacs high current. 


51174 (IPNO—81-15) Accelerators: a wide field for sci- 
ence and technology transfer towards developing countries. 
Hourani, E. (Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire). 1981. 8p. (CONF-8110181—1). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82702127. 

From Conference on nuclear technology in developing 
countries: problems and prospects; Trieste, Italy (12 Oct 1981). 
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Accelerators of low and intermediate energy, particularly 
electrostatic generators and cyclotrons, are suitable tools for basic 
and applied research that developing countries can acquire. The 
current status and the development in progress concerning such 
equipment as well as the field of research are outlined. 


51175 (JAERI-M—9614) Estimation of neutron back- 
grounds at neutron target room in JAERI 20 MV Tandem 
Accelerator Facility. Takahashi, H.; Sugiyama, K.; Yaman- 
outi, Y. (Japan Atomic Energy Research Inst., Tokyo). Aug 
1981. 35p. (In Japanese). NTIS (US Sales Only), PC A03/ 
MF AOl1. Order Number DE82702042. 

Two-dimensional discrete-ordinates codes have been used to 
calculate neutron backgrounds in the neutron target room and 
dose-equivalent rate outside of the JAERI 20 MV Tandem Accel- 
erator building. The energy range of source neutrons used for the 
calculations was from 10 to 40 MeV. It is shown that the back- 
ground neutrons at the position of the neutron detector in the 
target room are mainly composed of the floor-scattered neutrons, 
and with increase of the energy of source neutrons it becomes diffi- 
cult to shield the neutron detector against the floor-scattered neu- 
trons. It is also shown that the thickness of the concrete wall of the 
building is sufficient to reduce the dose-equivalent rate outside of 
the building. 


51176 (JINR—9-80-626) JINR synchrophasotron. Oper- 
ation and improvement (The 1-st quarter of 1980). Brovko, 
O.L.; Zabolotin, V.P.; Zinov’ev, L.P. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). 1980. 4p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE82701086. 

Operation of the JINR synchrophasotron in the first quarter 
of 1980 at the acceleration of protons and deuterons and the use of 
their intensity are reported. Physical experiments on the synchro- 
phasotron beams are listed. To increase the efficiency of the accel- 
erator the problem of increasing the azimuthal extension of acceler- 
ated bunches of accelerated particles has been solved. Some results 
of measuring the space position of reference marks are given. 


51177 (JINR—9-81-382) JINR synchrophasotron. Oper- 
ation and improvement (the 4th quarter, 1980). Beznogikh, 
Yu.D.; Vadeev, V.P.; Vasil’ev, M.F. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). 1981. 6p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOI. 
Order Number DE82701089. 

Data are presented on the operation of the Dubna synchro- 
phasotron in the [Vth quarter of 1980 and during this year. Physi- 
cal experiments carried out on its beam are listed. Measurements of 
the field index of the synchrophasotron and other characteristics of 
magnetic field were made by using the multichannel system on-line 
with the EC-1010 computer. The electron-beam source (KRION-1) 
with stable characteristics is used as an injector of carbon nuclei. 
At accelerating of particles the operation time of duoplasmatron 
cathode was increased by addition of hydrogen to helium. The data 
on vertical motion of the reference marks obtained in two runs are 
presented. 


51178 (JINR—9-81-440) JINR synchrophasotron. Oper- 
ation and improvement (1st quarter, 1981). Zabolotin, V.P.; 
Zinov’ev, L.P.; Isaev, A.S. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy). 1981. 4p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0Ol1. Order 
Number DE82701090. . 

Operation of the JINR synchrotron in the lst quarter, 1981. 
is described. Physical experiments carried out on the synchrophaso- 
tron beams are listed. Modification of control apparatus for slow 
extraction of the beam which increased the reliability of the system 
performance is described. 


51179 (LA—9433-SR) LAMPF II reports. No. 1. Clinton 
P. Anderson Meson Physics Facility. Status report. (Los 
Alamos National Lab., NM (USA)). Jun 1982. Contract W- 
7405-ENG-36. 13p. NTIS, PC A02/MF AOl. Order 
Number DE82019180. 


Portions of document are illegible. 
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LAMPF II reports are issued occasionally by the LAMPF 
Users Group, Inc., for the purpose of disseminating information on 
the planning of the proposed LAMPF II accelerator. 


51180 (SLAC—247) Proceedings of the SLC workshop on 
experimental use of the SLAC Linear Collider. (Stanford 
Linear Accelerator Center, CA (USA)). Mar 1982. Contract 
AC03-76SF00515. 635p. (CONF-811233—). NTIS, PC A99/ 
MF AOl1. Order Number DE82016728. 

From SLC workshop on experimental use of the SLAC 
linear collider; Stanford, CA, USA (17 Dec 1981). 

Portions of document are illegible. 

In March 1981, the SLAC management, together with the 
SLAC users organization, invited interested physicists to a three 
day meeting to discuss the laboratory's plans and progress on the 
new colliding e*e~ machine - the Stanford Linear Collider (SLC). 
Those attending were encouraged to join together to study the 
challenges and opportunities presented by the SLC. The study of 
the parameters for experiments on 100 GeV e* e™ collisions, and the 
reviews of the state-of-the-art in the four areas of detector technol- 
ogy - Tracking, Calorimetry, Particle Identification and Electronics 
and Computing - were undertaken from a general standpoint, and 
not from the particular perspective of a specific experimental pro- 
posal. Nine sections were prepared separately for the data base. 


51181 Design of the Argonne double-sided microtron. 
Khoe, T.K.; Cho, Y.; Holt, R.J.; Jackson, H.E.; Mavro- 
genes, G.S. (Argonne Natl Lab, Il], USA). IEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
clear Science; NS-28: No. 3, 2077-2079(Jun 1981). (CONF- 
810314—). 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

The design study of a double-sided microtron is presented. 
The result of beam optic calculations in several sector magnet con- 
figurations is described. Current limitation by mean backup is dis- 
cussed. 5 refs. 


51182 Conceptual design of a linac-stretcher ring to 
obtain a 2-gev continuous electron beam. Cho, Y.; Holt, R.J.; 
Jackson, H.E.; Khoe, T.K.; Mavrogenes, G.S. (Argonne 
Natl Lab, Ill, USA). ZEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; NS-28: 
No. 3, 2119-2121(Jun 1981). (CONF-810314—). 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

In order to obtain a high duty factor, >100 /mu/A 2-Gev 
electron beam, a linac-stretcher ring system was designed. The 
system is an attractive option because it draws heavily on the exist- 
ing accelerator technology. The linac-stretcher ring consists of a 2- 
Gev SLAC-type pulsed linac which injects into a storage ring. In 
between linac pulses, the stored electron beam is to extract reso- 
nantly. This design differs from those discussed recently in several 
important respects. The storage ring includes an rf system whose 
purpose is to control the beam orbit and rate of extraction from the 
ring. With an rf system in the ring, the injection scheme consists of 
a few turns of synchronous transfers of beam between the linac and 
storage ring. 4 refs. 


51183 Tevatron satellite refrigeration control subsystem. 
Zagel, J.R.; Bogert, D.; Chapman, L.J.; Ducar, R.J.; 
Gannon, J.C.; Harrison, M.; Johnson, G.; Martin, M.; 
Segler, S. (Fermilab, Batavia, Ill, USA). IEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; NS-28: No. 3, 2153-2154(Jun 1981). (CONF- 
810314—). 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

Refrigeration for the Tevatron is provided by 24 satellite re- 
frigerators distributed around the ring and a Central Helium Lique- 
fier which acts as a reservoir of liquid helium. The 24 satellite re- 
frigerators are designed to operate as independent entities without 


attendant personnel. Remote control and monitoring from the main 


control room of the accelerator is made possible via a high speed 
link which allows information exchange with the central host com- 
puter. Local control is achieved by means of 24 individual self-cy- 
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cling microprocessor systems which allow automatic local oper- 
ation of each refrigerator. Satellite refrigerator control hardware 
and software are discussed. 3 refs. 


51184 New large tandem electrostatic accelerators. Ball, 
J.B. (Oak Ridge Natl Lab, Tenn, USA). JEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; NS-28: No. 3, 2644-2648(Jun 1981). (CONF- 
810314—). 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

A review is presented of some of the special features of 
these accelerators as well as their present status. In addition, the ap- 
plication of clever techniques introduced at Strasbourg for upgrad- 
ing some of the existing smaller machines are discussed. 


51185 Heavy ion accelerators for inertial fusion. Teng, 
L.C. (Fermilab, Batavia, Ill, USA). IEEE (Institute of Elec- 
trical and Electronics Engineers) Transactions on Nuclear Sci- 
ence; NS-28: No. 3, 3110-3114(Jun 1981). (CONF-810314—). 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

Heavy ion beams make a good driver for inertial fusion. 
Two types of accelerator are promising for delivering the requisit 
high current beams - the rf linac/storage ring system pursued at the 
Argonne National Laboratory and the induction linac scheme de- 
veloped at the Lawrence Berkeley Laboratory. The progress at 
these laboratories is, however, regretably slow due to lack of fund- 
ing. The general requirements on the driver for heavy ion fusion 
are reviewed and the status of various RandD efforts is discussed. 
16 refs. 


51186 Modeling a heavy ion driver for an ICF power 
plant. Nahemow, M.D. (Westinghouse Electr Corp, Pitts- 
burgh, Pa, USA). JEEE (Institute of Electrical and Electron- 
ics Engineers) Transactions on Nuclear Science; NS-28: No. 3, 
3160-3162(Jun 1981). (CONF-810314—). 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

This study presents the point reference design of a heavy ion 
driver which results from a parametric scaling model of a commeri- 
cal ICF power plant. The power plant consists of the driver, the 
reactor, the pellet factory, and the balance of plant which generates 
and distributes the electric power to sell as well as the power to 
run the driver. The results presented in this study deal with the 
driver and its interface to the reactor. The theoretical model which 
has been developed for the heavy ion driver attempts to set forth a 
self consistent set of equations that define an envelope within which 
real drivers must fall. 7 refs. 


51187 Application of slow space charge waves on an 
IREB to collective ion acceleration. Providakes, G.; Nation, 
J.A.; Ivers, J. (Cornell Univ, Ithaca, NY, USA). IEEE (In- 
stitute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-28: No. 3, 3352-3354(Jun 1981). 
(CONF-810314—). 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

Single shot time resolved techniques have been developed 
and applied to the measurement of the phase velocity, frequency, 
and coherence of space charge waves on an IREB. The authors 
report results for the time evolution of the wave phase velocity as a 
function of the beam and wave parameters. The application of slow 
space charge waves to collective ion acceleration will be summa- 
rized and a description presented of an experiment to demonstrate 


the viability of the use of space charge waves for ion acceleration. 
8 refs. 


51188 Particle Accelerator Conference, Accelerator Engi- 
neering and Technology, 1981. Placious, R.C. JEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
clear Science; NS-28: No. 3, 1961-3616(Jun 1981). 

This conference proceedings contains 506 papers. 497 papers 
are indexed separately. Topics covered include: high energy accel- 
erators and colliders; low and intermediate circular accelerators; ac- 
celerator technology; beam dynamics; particle sources, electrostatic 
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accelerators; application of accelerators; new accelerator tech- 
niques, intense beam; and, linear accelerators. 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


— ALSO TO CITATION(S) 51088, 51275, 51276, 51279, 51288, 51295, 


51189 (ANL/PHY—81-2, pp II A.1-II A.22) High 
energy charged particle optics computer programs. Carey, 
D.C. (Fermi National Accelerator Lab., Batavia, IL). 1981. 
NTIS, PC A22/MF AOI. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

The computer programs TRANSPORT and TURTLE are 
described, with special emphasis on recent developments. TRANS- 
PORT is a general matrix evaluation and fitting program. First and 
second-order transfer matrix elements, including those contributing 
to time-of-flight differences can be evaluated. Matrix elements of 
both orders can be fit, separately or simultaneously. Floor coordi- 
nates of the beam line may be calculated and included in any fits. 
Tables of results of misalignments, including effects of bilinear 
terms can be produced. Fringe fields and pole face rotation angles 
of bending magnets may be included and also adjusted automatical- 
ly during the fitting process to produce rectangular magnets. A 
great variety of output options is available. TURTLE is a Monte 
Carlo program used to simulate beam line performance. It includes 
second-order terms and aperture constraints. Replacable subroutines 
allow an unlimited variety of input beam distributions, scattering al- 
gorithms, variables which can be histogrammed, and aperture 
shapes. Histograms of beam loss can also be produced. Rectangular 
zero-gradient bending magnets with proper circular trajectories, sa- 
gitta offsets, pole face rotation angles, and aperture constraints can 
be included. The effect of multiple components of quadroples up to 
40 pole can be evaluated. 


51190 (ANL/PHY—81-2, pp II B.1-II B.22) New fea- 
tures in TRANSPORT. Carey, D.C. (Fermi National Accel- 
erator Lab., Batavia, IL). 1981. NTIS, PC A22/MF AOl. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

The computer program TRANSPORT, used for designing 
charged particle beam transport systems, has been modified to in- 
clude a number of new features. Among them are the possibility of 
using accelerator notation to specify the beam matrix, expanded fit- 
ting capabilities including the ability to constrain algebraic combi- 
nations of matrix elements, and more flexible means of specifying 
individual or groups of beam line elements. This document is to be 
used as a supplement to the TRANSPORT manual. It is organized 
by type code, as is the manual. The contents of this report will 
eventually be written into a revised TRANSPORT manual. In a 
few instances, the material of the manual has been rewritten, but in 
most cases it has simply been expanded. 


51191 (ANL/PHY—81-2, pp II C.1-II C.8) Ray Trace. 
Kowalski, S. (Massachusetts Inst. of Tech, Cambridge). 
1981. NTIS, PC A22/MF AOl. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

During the past decade, a very general RAYTRACE code 
has been developed at MIT for following the trajectories of 
charged particles through ion-optical systems. The motion of a par- 
ticle carrying charge Q is governed by the Lorentz equation, F = 
Q[E + V x B], where E is the electric field and B is the magnetic 
field. In a rectangular (x,y,z) coordinate system the equations of 
motion along each of the axes may be written as mx = Q(E/sub x/ 
+ V/sub Y/B/sub z/ - v/sub z/B/sub Y/), my = Q(E/sub Y/ + 
v/sub z/B/sub x/ - v/sub x/B/sub z/, mz = Q(E/sub z/ + v/sub 
x/B/sub Y/ - v/sub Y/B/sub x/). These three particle differential 
equations of motion are solved by means of a step-by-step numeri- 
cal integration with time as the independent variable. Accuracy is 
limited only by the uncertainties in our knowledge of the electric 
and magnetic fields. Current versions of the code may be used to 
calculate trajectories through an arbitrary arrangement of elements 
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including dipoles, quadrupoles, general multipoles, solenoids, veloc- 
ity selectors, drifts and thin lenses. 


51192 (ANL/PHY—81-2, pp II D.1-II D.3) Modifica- 
tions to POISSON. Harwood, L.H. (Cyclotron Lab., East 
Lansing, MI). 1981. NTIS, PC A22/MF A011. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

At MSU we have used the POISSON family of programs 
extensively for magnetic field calculations. In the presently super- 
saturated computer situation, reducing the run time for the program 
is imperative. Thus, a series of modifications have been made to 
POISSON to speed up convergence. Two of the modifications aim 
at having the first guess solution as close as possible to the final so- 
lution. The other two aim at increasing the convergence rate. In 
this discussion, a working knowledge of POISSON is assumed. The 
amount of new code and expected time saving for each modifica- 
tion is discussed. 


51193 (ANL/PHY—81-2, pp II E.1-II E.7) Field calcu- 
lations. Part I; Choice of variables and methods, Turner, 
L.R. (Argonne National, Lab., CA). 1981. NTIS, PC A22/ 
MF AOl. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

Magnetostatic calculations can involve (in order of increas- 
ing complexity) conductors only, material with constant or infinite 
permeability, or material with variable permeability. We consider 
here only the most general case, calculations involving ferritic ma- 
terial with variable permeability. Variables suitable for magnetosta- 
tic calculations are the magnetic field, the magnetic vector poten- 
tial, and the magnetic scalar potential. For two-dimensional calcula- 
tions the potentials, which each have only one component, have ad- 
vantages over the field, which has two components. Because it is a 
single-valued variable, the vector potential is perhaps the best vari- 
able for two-dimensional calculations. In three dimensions, both the 
field and the vector potential have three components; the scalar po- 
tential, with only one component,provides a much smaller system 
of equations to be solved. However the scalar potential is not 
single-valued. To circumvent this problem, a calculation with two 
scalar potentials can be performed. The scalar potential whose 
source is the conductors can be calculated directly by the Biot- 
Savart law, and the scalar potential whose source is the magnetized 
material is single valued. However in some situations, the fields 
from the two potentials nearly cancel; and the numerical accuracy 
is lost. The 3-D magnetostatic program TOSCA employs a single 
total scalar potential; the program GFUN uses the magnetic field as 
its variable. 


51194 (ANL/PHY—81-2, pp II F.1-II F.14) Examples 
of 3-D field calculations using GFUN. Lari, R.J. (Argonne 
National, Lab., CA). 1981. NTIS, PC A22/MF AO1. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

Magnets are described that were calculated using GFUN. A 
four-step procedure is used to calculate magnets using GFUN. 
First, the interactive TSO system is used to draw the geometry of 
the magnet on a Tektronix 4012 graphic display unit. When the ge- 
ometry is correct, it is stored on a disc file that is shared by the 
batch computers 3033 and 195. A file JCL and data can be created 
on TSO and submitted to the batch computers to calculate the 
magnetization of the steel tetrahedron elements. The results of this 
~ 1 hour batch job are stored on disc. In the same job, or in a 
separate one, the fields can be calculated at desired points and 
stored on a shared disc. The fourth step is to plot these fields inter- 
actively in TSO. 


51195 (ANL/PHY—81-2, pp II F.15-II F.18) TRACK-A 
program to track charged particles through a magnetic field 
and plot the path. Lari, R.J. (Argonne National, Lab., CA). 
1981. NTIS, PC A22/MF AO1. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

The TRACK/BEAM commands of GFUN 3-D are useful 
for tracking a charged particle through a magnetic field and plot- 
ting the path. It was felt the subroutines associated with these two 
commands would form a useful stand-alone program where the 
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user supplied the magnetic field instead of the GFUN 3-D calculat- 
ed field. Hence, measured fields could also be used. The user sup- 
plied fields are stored on disk as a field map or as the edge field of 
a uniform field magnet. This report is intended as a user guide for 
the two programs TRACKEDG and TRACKMAP which are 
members of the cataloged partitioned data set 
B06643.TRACK.LOAD. A file FT19F001 must contain the field 
values. A second file FT16FO001 is needed to store the plot informa- 
tion. The graphic subroutines have been written for use on the 
TEKTRONIX 4012 graphic display console in the TSO mode. 


51196 (ANL/PHY—81-2, pp III B.1-III B.11) Why use 
superconducting coils in conventional spectrograph magnets. 
Nolen, J.A. Jr. (Michigan State Univ., East Lansing). 1981. 
NTIS, PC A22/MF A0O1. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

This report presents an analysis of the costs of large spectro- 
graph dipoles with conventional copper coils compared with ones 
utilizing superconducting coils. For large gap magnets (~ 15 cm), 
the superconducting version is significantly less expensive to build 
as well as to operate. The copper-coil dipole would also be about 
50% more massive than the superconducting version. 


51197 (ANL/PHY—81-2, pp III C.1-III C.19) Dipole 
design studies for the MSU 1.2 GeV/c superconducting spec- 
trograph. Zeller, A.F.; Nolen, J.A. Jr.; Harwood, L.H. 
(Michigan State Univ., East Lansing). 1981. NTIS, PC 
A22/MF AO1. Contract AC02-80ER 10579. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

This report summarizes the results of a series of calculations 
for a large gap (6”) window-frame dipole with superconducting 
coils. These studies led to a design which has a large region of 
good field, low mass, and large dynamic range [5 to 16 kG]. It’s 
disadvantage is relatively complicated superconducting saddle coils. 


51198 (ANL/PHY—81-2, pp II D.1-III D.10) Super- 
conducting Panofsky quadrupoles. Harwood, L.H. (Michigan 
State Univ., East Lansing). 1981. NTIS, PC A22/MF AOl. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

A design for a rectangular aperture quadrupole magnet with- 
out pole-tips was introduced by Hand and Panofsky in 1959. This 
design was quite radical but simple to construct. Few magnets of 
this design were ever built because of the large power needed. 
With the advent of superconducting coils there has been a renewed 
interest in them. The mathematical basis, field characteristics, and 
present and future construction of these magnets are described. 


51199 (ANL/PHY—81-2, pp III E.1-III E.11) Phase 
space rotation with solenoids and quadrupoles. Nolen, J.A. Jr. 
(Michigan State Univ., East Lansing). 1981. NTIS, PC 
A22/MF AO01. Contract AC02-80ER 10579. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

A standard five-quadrupole phase-space rotation system is 
discussed and compared with a possible alternative - two supercon- 
ducting solenoids which accomplish the same job in a different 
way. In some laboratories the solenoid system may be advanta- 
geous. 


51200 (ANL/PHY—81-2, pp III F.1-III F.7) Magnet 
construction: conventional. Enge, H.A. (Massachusetts Inst. 
of Tech., Cambridge). 1981. NTIS, PC A22/MF AOl1. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

First- and second-order design are first done with TRANS- 
PORT and later checked and adjusted with RAYTRACE. The ad- 
justments are generally about 0.5% in quad strength and < 1° on 
shim angles. Second-order adjustment (sextupoles or radii of bound- 
ary) generally less than 5%. Method for higher order corrections 
described in next talk. 
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51201 (ANL/PHY—81-2, pp III G.1-III G.14) Homog- 
enizing the field in a picture-frame magnet. Debenham, P. 
(National Bureau of Standards, Washington, DC). 1981. 
NTIS, PC A22/MF AOl. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

Traditionally, most magnetic spectrometers have been H- 
magnets, i.e., magnets with H-shaped air gaps. An advantage of this 
design is the presence of the pole pieces which separate the two 
sides of the H. These may be designed to homogenize the field in 
the air gap. A disadvantage of the H-magnet is that the pole 
corners produce a region of nonuniform field. Consequently, the 
poles must be wider than the beam by several gap heights, and the 
spectrometer must be larger than desired. The picture-frame 
magnet design avoids the size problem by virtue of having no pole 
corners and can result in a more economical magnet. It has not 
been used extensively in spectrometers because of its very simplic- 
ity - it lacks the design flexibility required to produce a very homo- 
geneous field. The present work is a study of how to modify such a 
magnet for homogeneous field. 


51202 (ANL/PHY—81-2, pp III H.1-III H.4) Under- 
standing the Purcell filter. Debenham, P. (National Bureau 
of Standards, Washington, DC). 1981. NTIS, PC A22/MF 
AOl. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

A Purcell filter (or homogenizing gap) is an extra air gap 
which separates the pole piece of a magnet from the yoke in order 
to make the magnetic field in the main air gap more uniform. Enge 
has explained how Purcell filters work in terms of magnetic circuits 
and has used them with success in a variety of magnets. On the 
other hand, statements have been made at this workshop about 
magnets which have Purcell filters but turn out not to have as good 
field uniformity as expected. I would like to show that the effec- 
tiveness of Purcell filters is not automatic but depends on the pole- 
end and coil geometry. 


51203 (ANL/PHY—81-2, pp III 1.1-III 1.31) Harmonic 
content of PEP dipoles and some related effects and lessons. 
Spencer, J. (Stanford Univ., CA). 1981. NTIS, PC A22/MF 
AOl. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

The harmonic content of magnets such as the standard PEP 
bend is (among other things) a function of excitation current, the 
way the current is set and even the magnetization history. For in- 
stance, harmonic strengths generally vary not only with the magni- 
tude of the current but the direction and rate at which the current 
is approached and set. The field distribution resulting from different 
procedures can vary markedly depending on both the mechanical 
and magnetic design and the degree to which eddy current effects 
are emphasized. Variations among magnets of the same design 
result from variations in the iron (e.g. its chemistry, lamination fab- 
rication and treatment procedures etc.) as well as overall magnet 
fabrication procedures (e.g. from unobtainable tolerances on impor- 
tant assembly steps). Because the field distribution may also depend 
on the previous history of a magnet, all PEP dipoles were subject- 
ed to what are called magnetization and standardization cycles 
before measurement - the latter depending on the former and in- 
tended to set the initial conditions of the magnet to a reproducible 
standard. The primary goal of the magnetic measurements was then 
to determine the dipole strength as a function of current for each 
magnet based on a pratical setting algorithm. The main constraints 
on the algorithm were reproducibility of the integrated field, speed, 
power and reduction of higher harmonics. Quadrupole and sextu- 
pole strengths were also measured on about one-half of the magnets 
at one current (I = 1250A/E = 17.43 GeV). This note presents the 
data and discusses it from the viewpoint of subsequent meas- 
urements with stored beams. 


51204 (ANL/PHY—81-2, pp IV D.1-IV D.24) Optimiz- 
ation of induced aberrations in ion optical systems. Harwood, 
L.H.; Nolen, J.A. Jr.; Brown, K.L. (Michigan State Univ., 
East Lansing). 1981. NTIS, PC A22/MF AOI. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 
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The problem of designing an ion optical system with the 
minimum line width is addressed in this paper. The importance of 
the effects of the details of the first-order layout on the higher 
order aberrations is discussed. Procedures for minimizing the in- 
duced third and higher order aberrations are presented. We also 
present a technique for testing if these higher order aberrations are 
important when only second order intrinsic aberration matrices are 
available. 


51205 (ANL/PHY—81-2, pp IV H.1-IV H.5) Storage 
rings and such. Spencer, J.E. (Stanford Univ., CA). 1981. 
NTIS, PC A22/MF AOl1. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

Beam dynamics of storage rings are discussed. (GHT) 


51206 (EFI—414(21)-80) Electron motion in azimuthal- 
annular magnetic field. Martirosyan, Yu.L.; Petrosyan, M.L. 
(Erevanskij Fizicheskij Inst. (USSR)). 1980. 10p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE82701074. 

The electron motion in an azimuthal-annular time-constant 
magnetic field is considered. The motion instability is found in ver- 
tical direction to suppress which two pairs of magnetic quadrupole 
lenses are introduced. It is shown that the motion is stable under 
acceleration mode as well. The results of the work make it possible 
to design storage rings with the time constant magnetic field. 


51207 (FNAL-TM—1102) Calculations of pick-up/kicker 
sensitivity. Neuffer, D. (Fermi National Accelerator Lab., 
Batavia, IL (USA)). Feb 1982. Contract AC02-76CH03000. 
24p. NTIS, PC A02/MF AO1. Order Number DE82014279. 

Portions of document are illegible. 

In fast betatron (and momentum) cooling in the Fermilab de- 
buncher both signal-to-noise and total power requirements are cru- 
cial design constraints and it is important to position pick-up and 
kicker loops to minimize these problems. In this note we calculate 
the electric potential and fields for various possible pick-up/kicker 
placement geometries and calculate the sensitivity for these cases. 
Suggestions -for an optimum arrangement are deduced. 


51208 (IFVE-OI—81-21) Modification of the perturba- 
tion theory method in application to tolerance theory in ion 
linear accelerators. Mal’tsev, A.P.; Shulaev, G.A. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1981. 
9p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE82701078. 

The method to calculate tolerances in ion linear accelerators 
with the help of the perturbation theory is offered for the case of 
absence of an analytical expression for the matrix of the fundamen- 
tal solutions of the equations of motion. The equation of motion is 
transformed so, that regular motion is extracted from the perturbat- 
ed trajectory without perturbation function change. Beam channel 
errors are simulated in the form of thin lenses. Regular solution is 
defined in the smooth envelope approximation. A simple recurrent 
relation for mean squared beam radius is obtained. 


51209 (IFVE-OP—80-166) SPECTR program for calcu- 
lating momentum distributions of muon and neutrino beams. 
Garkusha, V.I.; Kartashev, V.P. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh Ehnergij). 1980. 12p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE82701082. 

A problem of calculating momentum distributions of muon 
and neutrino beams which reduces to the calculation of 9-fold inte- 
gral is examined. The main moment in the calculation of the inte- 
gral is the determination of an integration area in trajectory phase 
space. Described is a method for constructing the integration area 
in a four-dimensional trajectory phase space which is the general- 
ization of the known method of phase polygons. The results ob- 
tained are realized in the SPECTR program for calculating the mo- 
mentum distributions of muon and neutrino beams in linear-focusing 
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optical systems. A pack of punched cards necessary for the calcula- 
tion according to the SPECTR program is briefly described. 


51210 (IFVE-OUNK—81-23) Second-order effects in the 
accelerating-storage complex chromaticity correction system. 
Balbekov, V.I.; Chirkov, P.N. (Gosudarstvennyj Komitet 
po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh Ehnergij). 1981. 21p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE82701083. 


For the purpose of elaborating recommendations for techni- 
cal design of the chromaticity correction system for the first and 
second stages of the accelerating-storage complex the effect of the 
square nonlinearity of magnetic field on synchrotron dynamic char- 
acteristics is investigated. The analysis is carried out by means of 
second order approximation of an averaging method. The betatron 
oxillation frequencies dependence on their amplitudes as well as 
2Qsub(x)-2Qsub(z)=phi the coupling resonance of betatron fre- 
quencies of horizontal Qsub(x) and vertical Qsub(z) oscillations 
have been discovered. A good agreement between analytical and 
numerical solutions of equations of motion of charged particle beam 
in accelerator is pointed out. On the basis of analysis of the results 
of calculations carried out the conclusion is drawn that the charac- 
teristics of the system containing 90 periods of correction approxi- 
mately is by twice worse than the characteristics of the 180 period 
system. Under equal variation of chromaticity the first system ex- 
cites a stronger difference resonance and causes a large spread of 
betatron frequencies. However in both cases main accelerator pa- 
rameters lie in permissible limits. 


51211 (JINR—9-81-326) Computational study of azi- 
muthal instability of relativistic electron rings in one-mode 
regime. Beloshitskii, P.F.; Perel’shtein, E.A.; Shchinov, B.G. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Dept. of 
New Acceleration Methods). 1981. 17p. (In Russian). NTIS 


(US Sales Only), PC A02/MF AOl. Order Number 
DE82701087. 


A computational study of the negative mass instability of a 
thin electron ring is made. A system of common differential equa- 
tions describing instability is derived. Numerical study of instability 
is made for one-mode regime. For pure reactive impedance of the 
beam there is stabilization of instability in nonlinear stage and final 
beam spread in one and a half times less than its threshold value. 
When the active part of impedance is not zero and reactive part is 
positive, then the ring filamentation to radially separated bunches is 
observed. With a changing sign of the impedance reactive part the 
picture of instability also changes- no filamentation is observed, and 
field amplitude after initial growth reaches its maximum value and 
then vanishes to zero. 


51212 (JINR—9-81-562) Reasons of distortion of the 
magnetic field inhomogeneity index of the Dubna synchropha- 
sotron at an initial stage of acceleration. Zabolotin, V.P.; 
Isaev, A.S.; Perfeev, V.N.; Fedukov, S.V.; Sherstyanov, 
D.1.; Yalovoi, I.N. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1981. 11p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. Order Number 
DE82702129. 

Data are presented on the distributions of field inhomogen- 
eity index distortions along the radius, azimuth and magnetic gap 
height found at a 4-fold increase of the magnetic field velocity, and 
on the dependence of these distortions on the magnetic field and its 
increase velocity. The order of clearing up the reasons of the dis- 
tortions is shown. It is shown that the reasons of the distortions are 
eddy currents appearing in copper bars of the beam extraction 
windings ArxAz=24 mm x4 mm in size placed on six radii near the 
surface of under and upper poles along the length of the magnetic 
quadrants 1, 2 and 4. Recommendations are given as to the optimal 
section of bars for replacing the used ones. The implementation of 
these recommendations resulted in a significant rise of the acceler- 
ated beam intensity at an operating increase velocity of the magnet- 
ic field and makes it possible to proceed to experiments on the 


beam acceleration at a 4-fold increase velocity of the magnetic 
field. 
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51213 (JINR—E9-81-54) Calculation of beam injection 
and modes of acceleration for the JINR phasotron. Vorozht- 
sov, S.B.; Dmitrievskii, V.P. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems). 1981. 
Sp. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE82701092. 

On the basis of computer simulation of particles motion from 
the injection region up to the final radius of the accelerated proton 
beam behaviour together with different modes of the JINR high 
current synchrocyclotron operation is investigated. The THOUR 
modified computer code is used for calculations. The calculations 
have been performed with allowance for particle radial-phase 
motion and particle axial motion and although with beam collective 
effects. Beam dynamics during first turns of particles has been con- 
sidered by integrating equations of motion. Tolerances for magnetic 
field structure in the region of first phase oscillation are obtained. 
Verifications of time dependences of accelerated voltage amplitude 
are performed. Time dependences of beam intensity (with and with- 
out account for space charge effect) and of mean magnetic field dis- 
turbance and the dependence of the separatrice dimension on the 
orbit radius of the accelerated beam are given. The conclusion is 
drawn on the correctness of the earlier appreciation of beam inten- 
sity equaling 40-45 mkA. 


51214 (JINR-R—9-81-167) Forming of a rotating tube 
beam. Dolya, S.N.; Krasnykh, A.K.; Tikhomirov, V.V. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Dept. of 
New Acceleration Methods). 1981. 8p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82701095. 

The results of experiments on forming a modulated rotating 
tube beam are reported. The beam obtains angular velocity at inter- 
secting the magnetic cusp field or at its injection into the region of 
adiabatically growing field. The FWHM equals 2 cm, the length of 
the adiabatically growing field region is 5 cm. By means of a cusp 
the energy spread in a beam is qualitatively investigated. At the 
beam injected into the growing field its velocity is reduced by 
more than 30-fold without current reduce. The angular spread in a 
beam is analyzed which turned out to be Vsub(THETA)/ 
Vsub(Z) <0.2. 


51215 (JINR-R—11-80-876) Numerical simulation of the 
dense electron bunch motion in a heterogeneous structure. 
Bakhvalov, N.S.; Zhidkov, E.P.; Kadantseva, E.P.; Rubin, 
S.B.; Serdyukova, S.I. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Computing Techniques and Auto- 
mation). 1980. 8p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE82701093. 

The numerical solution of a model self-consistent problem on 
dense electron bunch motion in a closed co-axial resonator with 
ideal conductive walls is considered. An electron bunch moves 
under the effect of pulse induced field and own bunch field. Two 
cases are investigated: in the first case at initial moment the bunch 
rests, in the second one the bunch flies into the resonator. Electro- 
magnetic fields induced by a dense electron bunch motion in a het- 
erogeneous resonator are calculated. The conclusion is drawn on 
the applicability of finite-difference method on a grid with a uni- 
form step for the solution of the problem on dense electron bunch 
flight into the resonator of a heterogeneous structure. 


51216 (KFTI—81-20) Excitation of open resonator by 
modulated relativistic beam. Kalmykova, S.S.; Kramskoi, 
G.D.; Kurilko, V.I. (AN Ukrainskoj SSR, Kharkov. Fiziko- 
Tekhnicheskij Inst.). 1981. 14p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82701096. 

Results of theoretical and experimental investigation of the 
effect of energy accumulation of a field of spontaneous transition 
radiation of a given periodic sequence of relativistic charged parti- 
cle bunches on open face of a thin conductive circular cylinder are 
presented. An open resonator is composed by a section of the con- 
ductive cylinder, and the induced current has a form of a sequence 
of relativistic electron bunches accelerated in a resonance liner ac- 
celerator up to 15 MeV energy. Satisfactory agreement is observed 
between the calculated and measured characteristics of the system, 
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such as: the form of resonance curves, position of eigenfrequencies 
and values of radiation quality factors of a "cold" resonator, as well 
as the form of the spectrum and current dependences of the resona- 
tor oscillation intensity induced by a modulated beam. 


51217 (LA—9234-C, pp 183-186) Post coupler studies 
for Alvarez tanks to be used for high power or variable 
energy. Ungrin, J.; Schriber, S.O.; Vokes, R.A. (Chalk 
River Nuclear Labs., Ontario). Feb 1982. NTIS, PC A17/ 
MF AOl. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

The on-axis electric field in a 22 cell Alvarez tank that 
models the 0.8 MeV to 2.8 MeV section of a 268 MHz linac has 
been stabilized with post-couplers at a constant spacing from the 
drift-tube. Measurements on field shaping with post-couplers show 
that a step function in the on-axis field can be produced by intro- 
ducing post-coupler asymmetries. This field shaping which can be 
used to allow a wide range of output energy variability from an Al- 
varez linac can be produced with post-couplers on each drift-tube 
or on every second drift-tube. 


51218 (LA—9234-C, pp 187-190) Variable-energy drift- 
tube linacs. Swenson, D.A.; Boyd, T.J. Jr.; Potter, J.M.; 
Stovall, J.E. (Los Alamos National Lab., NM). Feb 1982. 
NTIS, PC A17/MF AOl1. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

Practical applications of ion linacs are more viable now than 
ever before because of the recent development of the radio-frequen- 
cy quadrupole accelerating structure, as well as other technological 
advances developed under the Pion Generator for Medical Irradia- 
tions program. This report describes a practical technique for vary- 
ing the energy of drift-tube linacs and thus further broadening the 
possibilities for linac applications. This technique involves using the 
post couplers (normally used to flatten and stabilize the electric 
fields) to create a step in the fields, thus terminating the accelera- 
tion process. In the examples given for a 70-MeV accelerator 
design, when using this technique the energy is continually variable 
down to 20 MeV, while maintaining a small energy spread. 


51219 (LA—9234-C, pp 191-193) Variable energy stand- 
ing wave linear accelerator structure. Tanabe, E.; Meddaugh, 
G. (Varian Associates, Palo Alto, CA). Feb 1982. NTIS, 
PC A17/MF AOl. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

A variable-energy, single-section, side-coupled standing- 
wave linear accelerator structure is presented. This new structure 
provides a simple, reliable technique of continuously varying 
charged-particle beam energy over a wide range without degrading 
the energy spectrum. Theoretical and experimental results of this 
new technique are described. Application to medical and industrial 
linear accelerator technology has been demonstrated. 


51220 (LA—9234-C, pp 194-196) Loop coupling to a 
radio frequency quadrupole resonator (RFQ). Howard, D.; 
Lancaster, H. (Univ. of California, Berkeley). Feb 1982. 
NTIS, PC A17/MF AO1. Contract W-7405-ENG-48. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

Providing radio frequency energy to an RFQ resonator 
using a coupling loop instead of a slot gives more freedom in vane 
size design (smaller space occupied by the loop) and the possibility 
of tight coupling to ease operational problems. Included is a discus- 
sion of various techniques to eliminate or separate the TE:10 mode 
from the desired TE210 mode. Results on a model designed to test 
these techniques will be discussed. 


51221 (LA—9234-C, pp 200-202) Program development 
for SUPERFISH. Okumura, S. (Fukui Univ., Japan). Feb 
1982. NTIS, PC A17/MF AO1. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

A new computer program is coded to calculate rf fields and 
resonant frequencies in axially symmetrical cavities. Algorithms for 
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triangular mesh generation and finding the frequencies are the same 
as those in SUPERFISH, but the quadratic Lagrange interpolation 
is used to approximate the fields in triangular elements. The test 
runs are made for a pill-box cavity with the numbers of calculating 
mesh points which are equivalent to the cases for SUPERIFSH. 
Although noticeable improvements have not yet been obtained for 
the frequencies, the test runs have shown that the new program 
gives better accuracies for the field values than SUPERFISH. 


51222 (LA—9234-C, pp 214-218) Design of REC perma- 
nent magnet quadrupoles taking into account B, H non-linear- 
ity. Gluckstern, R.L. (Univ. of Maryland, College Park); 
Holsinger, R.F. Feb 1982. NTIS, PC A17/MF AOl. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

Most Rare Earth Cobalt (REC) materials have linear behav- 
ior of Bi: vs Hi: with permeability about 1 over a wide range of 
Hi. However some of the materials with high magnetization 
become nonlinear in the 2nd quadrant of the B-H space, while 
others with lower magnetization depart from linearity in the 3rd 
quadrant. Since the normal quadrupole design will drive many seg- 
ments into the second quadrant and some even into the 3rd quad- 
rant, the non-linear behavior of Bi: vs Hi: can distort the quadru- 
pole field usually desired. Calculations have been performed using 
the computer code PANDIRA to explore the magnitude of the dis- 
tortion caused by these non-linearities. In this paper, the usual qua- 
drupole design is modified to use segments of lower magnetization 
but greater linearity in those places where segments are driven 
magnetically into the 2nd and 3rd quadrants. Prescriptions are 
given for the opening wedge angle and easy axis orientation of each 
segment which lead to the vanishing of the unwanted multipole 
components. Clearly the resulting purity of the quadrupole field 
comes at the expense of achieving the greatest field strength. Simi- 
lar geometrical modifications can be used for other multipole de- 
signs. These techniques apply direction to the dependence on axi- 
muthal angle for both the 2-D and 3-D multipole designs. These 
principles have been applied to a specific design problem. 


51223 (LA—9234-C, pp 235-238) Experimental studies 
of electron beam focusing with solenoid lenses near the space 
charge limit. Reiser, M. (Univ. of Maryland, College Park); 
Namkung, W.; Loschialpo, P.; Suter, J.; Lawson, J.D. Feb 
1982. NTIS, PC A17/MF A0O1. Contract AS05-78ER5940. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

Experimental studies of beam focusing with the first solenoid 
lens in the University of Maryland electron beam transport experi- 
ment (at 5 kV, 230 to 310 mA) are reported. At zero magnetic 
field, the density profile and beam envelope are in agreement with 
theory. When the beam is focused with the lens, it becomes hollow, 
develops halos near the waist, and shows images of the anode mesh 
downstream from the waist. When the diameter is reduced, the 
beam is less hollow, the halos are smaller and the images improved. 
These effects are attributed to lens aberration, nonliear space- 
charge forces, beam rotation, and transverse velocity components. 


51224 (LA—9234-C, pp 239-241) Beam instabilities in 
race track microtrons. Euteneuer, H.; Herminghaus, H.; 
Klein, R. (Universitaet Mainz, Germany). Feb 1982. NTIS, 
PC A17/MF AOl. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

Several limitations of the benefits of the race track microtron 
(RTM) as an economic cw electron accelerator are discussed. For 
beam blowup some final results of our investigations for the Mainz 
Microtron are given. The other two effects presented more general- 
ly are beam diffusion by imperfections of the optical elements of a 
RTM and the deterioration of transverse phase space by synchro- 
tron radiation. 


51225 (LA—9234-C, pp 242-244) Focussing consider- 
ations in the race track microtron and double-sided microtron. 
Colton, E.P. (Argonne National Lab., IL). Feb 1982. NTIS, 
PC A17/MF AOl1. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 
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We have developed general designs for quadrupole multiplet 
systems for use in both the Race Track Microtron (RTM) and 
Double-Sided Microtron (DSM). The quadrupole multiplet consists 
of five quadrupole forming two mirror symmetric optical systems; 
furthermore, both systems are telescopic in the bending plane and 
exhibit dispersion zeroes in the centers of the second and fourth 
quadrupoles. The systems perform achromatic transformations and 
either rotate the incoming beam phase ellipse by 90° or introduce 
focussing into the system. Alternate telescopic systems utilizing 
three quadrupoles can be used at higher energies. Compact systems 
can be constructed using permanent magnets. We present examples 
of these systems as applied to the proposed Argonne National Lab- 
oratory 2-GeV RTM-DSM configuration. 


51226 (LA—9234-C, pp 245-247) Automatic beam-steer- 
ing of the Mainz microtron. Kreidel, H.J.; Merle, K. (Uni- 
versitaet Mainz, Germany). Feb 1982. NTIS, PC Al7/MF 
AOl. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

The Mainz Microtron (MAMI) will consist of three cascad- 
ed Race-Track-Microtrons with a Van De Graaff as injector. The 
first stage, delivering an output energy of 14 MeV, has been work- 
ing for about two years in the Institut fuer Kernphysik in Mainz. 
The second stage is presently under construction and will increase 
the output-energy to 180 MeV. A principal problem with these mi- 
crotrons is the precise positioning of each individual turn to the 
middle-axis of the accelerating rf-section. Therefore in front of and 
behind the section monitors for detecting the beam-position in each 
of the 20 turns of the first stage has been installed. A computer 
reads out this data and determines the setting of the 80 steering 
coils in the return-tracks of the beam (two coils in horizontal and 
vertical direction for each turn). The report describes the details of 
the hard- and software of this system. 


51227 (LA—9234-C, pp 248-250) Numerical method for 
determining electrode shapes for high-perveance extractors. 
Schneider, J.D.; Armstrong, D.D. (Los Alamos National 
Lab., NM). Feb 1982. NTIS, PC A17/MF AO1. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

The design of high-perveance extractors is dominated by the 
space-charge forces in the beam and by the aberrations caused by 
fringing fields at the apertures. Computer programs were developed 
for various extractor geometries that incorporate these effects. Basi- 
cally the approach was to find a Laplace solution, external to the 
beam, that matches smoothly to the Child-Langmuir potential dis- 
tribution in a laminar-flow ion beam. The electrode shapes calculat- 
ed are not unique but do provide the desired beam optics. The ap- 
plication of this technique to the development of electrodes for a 
250-mA, 75-keV hydrogen-ion extractor is discussed. For this appli- 
cation spherical geometry was used. The beam obtained was of 
high quality, that is, low emittance and small angular divergence. 


51228 (LA—9234-C, pp 257-259) Image displacement in- 
stability in radial line accelerators. Godfrey, B.B. (Mission 
Research Corp., Albuquerque, NM); Adler, R.J.; Campbell, 
M.M.; Sullivan, D.J.; Genoni, T.C. Feb 1982. NTIS, PC 
A17/MF AOl1. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

The radial line linear induction accelerator is a viable 
method for producing short pulse, high current, high energy elec- 
tron beams. In the radial line accelerator, pulsed power technology 
is applied to an electron beam in series by a linear array of mod- 
ules. The high voltabe breakdown problems associated with pulsed 
power are then reduced because the electron beam is the only com- 
ponent affected by the full accelerating field. The primary difficulty 
encountered in producing intense beams from such linacs is beam 
stability. In this work we confine discussion primarily to the m = 1 
instabilities induced by an accelerating (or nonaccelerating) gap in 
the drift tube, the beam breakup instability and its zero frequency 
analog, the image displacement instability, and initial small trans- 
verse displacement of the beam to such an extent that it strikes the 
drift tube wall. A recently constructed radial line accelerator is 
briefly described. The beam breakup and image displacement insta- 
bility theories are then presented, and sample calculations indicating 
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their rate of growth in various cases are given. We have experimen- 
tally observed the image displacement instability, and results from 
the experiment as well as from corresponding three-dimensional nu- 
merical simulation are discussed. 


51229 (LA—9234-C, pp 260-262) Design of double sided 
microtrons. Herminghaus, H.; Kaiser, K.H.; Ludwig-Mertin, 
U. (Universitaet Mainz, Germany). Feb 1982. NTIS, PC 
A17/MF AO1. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

A severe problem in the design of double sided microtrons 
(DSM) which could supersede the race track microtron (RTM) in 
the 1 to 2 GeV range mainly because of its smaller magnet weight 
is the strong vertical defocusing in the bending magnets. Several 
possibilities to overcome this difficulty are discussed and a special 
beam optical design making use of the large longitudinal stability of 
the DSM is presented. 


51230 (LA—9234-C, pp 263-265) Resistance driven 
bunching mode of an accelerated ion pulse. Lee, E.P. (Univ. 
of California, Livermore). Feb 1982. NTIS, PC A17/MF 
A01. Contract W-7405-ENG-48. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

Amplification of a longitudinal perturbation of an ion pulse 
in a linear induction accelerator is calculated. The simplified accel- 
erator model consists only of an applied field (E/sub a/), distribut- 
ed gap impedance per meter (R) and beam-pipe capacity per meter 
(C). The beam is treated as a cold, one-dimensional fluid. It is 
found that normal mode frequencies are nearly real, with only a 
very small damping rate proportional to R. This result is valid for a 
general current profile and is not restricted to small R. However, 
the mode structure exhibits spatial amplification from pulse head to 
tail by the factor exp(RCLv/sub 0//2), where L is pulse length and 
v/sub 0/ is drift velocity. This factor is very large for typical HIF 
parameters. An initially small disturbance, when expanded in terms 
of the normal modes, is found to oscillate with maximum aplitude 
proportional to the amplification factor. Unlike the analogous prob- 
lem in a circular machine, linear growth is limited in amplitude by 
the finite pulse length. But the fact that frequencies are real cannot 
be taken to indicate the absence of large amplitude distortion. 


51231 (LA—9234-C, pp 266-269) Design of an electron 
beam spectral modification system. Sheppard, J.C. (Stanford 
Linear Accelerator Center, CA); York, R.C.; Norum, B.e.; 
McCarthy, J.S. Feb 1982. NTIS, PC A17/MF AOl1. Con- 
tract AC03-76SF00515;AS05-80ER 10633. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

We report the design of a spectral modification system 
(SMS) for use with the proposed NEAL linac-pulse stretcher ring, 
cw electron beam facility. The SMS allows tailoring of the energy 
distribution of electrons in beams produced by a pulsed linac oper- 
ating in the transient beam loading (TBL) regime. Modification of 
the energy distribution of electrons injected into the pulse stretcher 
ring will increase the duty factor of current extracted from the ring 
and improve the efficiency of the extraction process. Physically, the 
SMS consists of an anisochronous, achromatic magnetic lattice fol- 
lowed by a pair of traveling-wave accelerating sections. For beams 
in the energy range of 500 MeV to 4 GeV, TBL ripple on the 
energy envelope of microsecond long beam spills is expected to be 
reduced from 1% peak-peak to less than 0.01% while the desired 
width of the energy profile due to the phase extent of the micro- 
bunches in the beam spill is preserved. 


51232 (LA—9234-C, pp 270-273) Longitudinal beam op- 
timization of the Argonne superconducting heavy-ion linear 
accelerator. Pardo, R.; Bollinger, L.M.; Henning, W. (Ar- 
gonne National Lab., IL). Feb 1982. NTIS, PC A1l7/MF 
A011. Contract W-7405-ENG-38. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

The various aspects of optimizing the accelerator system in 
longitudinal phase space are discussed. There are three major com- 
ponents which must be properly adjusted: (1) the buncher system, 
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which must produce a beam bunch of approximately 100 ps 
FWHM at the entrance to the linac, (2) the linac, which must ac- 
celerate the ions while maintaining an undistorted phase ellipse, and 
(3) the rebuncher/debuncher, which must be optimized to produce 
either a time focus on target or an improved energy resolution. Op- 
timization of the buncher system and the linac is automatic and 
under computer control. Rebuncher optimization is only partially 
computer controlled at this time. 


51233 (LA—9234-C, pp 281-283) Electrode shapes for 
spherical pierce flow. Mueller, D.W. (Los Alamos National 
Lab., NM). Feb 1982. NTIS, PC A17/MF AOI. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

The problem of obtaining the electrode shapes to produce a 
conically converging proton beam that has constant current density 
over each spherical surface of convergence is treated in spherical 
coordinates. A cone is taken from the Langmuir and Blodgett solu- 
tion for the region within, and at the edge of, the conically con- 
verging beam. A solution for the LaPlace equation, required for the 
region outside the beam, is in terms of a power series of r and the 
Legendre polynomials of cos phi, V(r,phi) = A/sub n/P/sub n/r/ 
sup n/. The Langmuir and Blodgett potentials required at the edge 
of the beam are fitted by a power series in r, V(r) = 2a/sub n/r/ 
sup n/. At the beam edge the two solutions are matched by making 
A/sub n/P/sub n/ = a/sub n/. 


51234 (LA—9234-C, pp 293-295) Analytical solution for 
the electrical properties of a radio-frequency quadrupole 
(RFQ) with simple vanes. Lancaster, H. (Univ. of California, 
Berkeley). Feb 1982. NTIS, PC A17/MF AO1. Contract W- 
7405-ENG-48. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

Although the SUPERFISH program is used for calculating 
the design parameters of an RFQ structure with complex vanes, an 
analytical solution for electrical properties of an RFQ with simple 
vanes provides insight into the parametric behavior of these more 
complicated resonators. The fields in an inclined plane wave guide 
with proper boundary conditions match those in one quadrant of an 
RFQ. The principle of duality is used to exploit the solutions to a 
radial transmission line in solving the field equations. Calculated are 
the frequency equation, frequency sensitivity factors, electric field, 


magnetic field, stored energy (U), power dissipation, and quality 
factor. 


51235 (LA—9234-C, pp 296-298) Measurement of model 
inter-digital H type linac. Fukushima, T.; Hattori, T.; Hori, 
T.; Sato, K.; Tojyo, E.; Yoshida, K. (Univ. of Tokyo, 
Japan). Feb 1982. NTIS, PC A17/MF AO1. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 


It is known that the inter-digital H type linac (IH linac) will 
have high shunt impedance per unit length (Z/sub s/) for the accel- 
eration of low velocity particles. IH linac is therefore suitable for 
heavy ion acceleration, and Z/sub s/ as high as 120 MQ/m has 
been realized in the past accelerator of the Tandem Van de Graff 
accelerator in Munich. This extremely high Z/sub s/, however, is 
due to low capacitance between the drift tubes which are not 
mounted with focusing element and are very small. The Z/sub s/ 
depends on the capacitance per unit length, C, as C/sup -3/2/. In 
case of IH linac which directly accelerates the particle from usual 
Cockcroft-Walton injector, the Z/sub s/ will be considerably lower 
than the one in Munich linac due to large tubes arid focusing ele- 
ments. We are performing the rf measurement on a 1/6 scale model 
tank following the study on a simplified 1/8 scale model. The aim 
of series of measurements are (a) to obtain the dependence of the 
shunt impedance on the tank structure, (b) to know the resonance 
characteristics for the various tank structure, which is necessary for 
equivalent circuit analysis, and (c) to study the electric field distri- 
bution along the tank axis and to clarify the effect of the tank end 
structure on the field pattern. 


51236 (LA—9234-C, pp 332-334) High power, on-axis 
coupled linac structure. McKeown, J.; Bird, R.T.F.; Chan, 
K.C.D.; Kidner, S.H.; Labrie, J.P. (Chalk River Nuclear 
Labs., Ontario). Feb 1982. NTIS, PC A17/MF AOI. 
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From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

A prototype linac structure with five accelerating cells and 
four on-axis coupling cells has been constructed and operated at 
805 MHz with 100% duty factor. The structure is a favored design 
for both a spallation breeder and a high power microtron. Magnetic 
coupling slots provide 10.4% first neighbor coupling, and two me- 
chanical tuners cover the necessary frequency range for resonance 
control. Thermal detuning effects, controlled by independent radial 
and circumferential cooling circuits, are observed at power levels 
up to 100 kW/m with diagnostic probes in each cell. Results of ex- 
periments of beam blow-up mode excitation with current pulses in a 
thin conductor are reported. 


51237 (LA—90234-C, pp 299-301) RFQ linac for heavy 
ion acceleration. Ueda, N.; Arai, S.; Nakanishi, T. (Univ. of 
Tokyo, Japan). Feb 1982. NTIS, PC A17/MF AO1. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

An rf characteristic has been studied on an RFQ model 
cavity with two kinds of vanes, straight and modulated. The meas- 
ured resonant frequency is 296.0 MHz for the TE210 mode and 
well agrees with the calculated value 296.5 MHz by SUPERFISH 
for the straight vane. The measured one is 293.5 MHz for the mod- 
ulated vane which has the same cross section as the straight vane at 
its quadrupole symmetry plane. The measured electric field in the 
acceleration bore agrees with the calculated one within the statisti- 
cal error. A sufficient mode separation and uniform field distribu- 
tion have been obtained with a single loop coupler which matches 
the cavity to the feeder line. On the basis of the modelling study, a 
lithium ion test linac LITL has been designed and is in course of 
construction. It is designed to accelerate heavy ions of 5 keV/u 
with charge to mass ratio, q/M of 1 ~ 1/7 to the final energy of 
138 keV/u in the vane length of 1.22 m. The operating frequency is 
100 MHz and the rf power is fed with a single loop coupler. The 
maximum intervane voltage is 62 kV, which corresponds to 1.8 
times the Kilpatrick's limit. 


51238 (LA—90234-C, pp 313-315) New formulation of 
the RFQ radial matching section. Tokuda, N.; Yamada, S. 
(Univ. of Tokyo, Japan). Feb 1982. NTIS, PC A17/MF 
AOl. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

The electric field potential function in an RFQ radial match- 
er has been formulated, adopting the lowest order potential func- 
tion expanded in a Fourier-Bessel series. The focusing strength 
varies sinusoidally with the distance along the beam axis. The over- 
lap between the time-dependent RFQ acceptance and the injected 
beam phase space area has been calculated. The overlap more than 
90% can be attained with a several cell long radial matcher, and it 


is found that the length must be chosen accurately at (integer) x B 
A. 


51239 (LA—90234-C, pp 316-318) Buncher section opti- 
mization of heavy ion RFQ linacs. Yamada, S. (Univ. of 
Tokyo, Japan). Feb 1982. NTIS, PC A17/MF AOl1. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

Some extensions in designing and optimizing a low-intensity 
heavy-ion RFQ linac are developed. Linacs with transmissions of 
more than 90% which are somewhat shorter than those using the 
LASL prescription have been obtained. The design equations and 


some examples of applications of this design procedure are de- 
scribed. 


51240 (SLAC—247, pp 475-614) Interaction region. Mar 
1982. NTIS, PC A99/MF AO1. 

From SLC workshop on experimental use of the SLAC 
linear collider; Stanford, CA, USA (17 Dec 1981). 

The Interaction Region Group addressed the basic questions 
of how to collide the SLC beams, how to maximize and monitor 
the luminosity, and how to minimize the detector backgrounds at 
the interaction region. In practice, five subgroups evolved to study 
these questions. The final focus group provided three alternative 
designs to acheive the 1 to 2 micron beam spot size required by the 
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SLC, as well as studying other problems including: eta, eta’ match- 
ing from the collider arcs, the implementation of soft bends near 
the interaction region, beam emittance growth, and magnet toler- 
ances in the final focus. The beam position monitor group proposed 
two devices, a strip line monitor, and a beamstrahlung monitor, to 
bring the beams into collision. The luminosity monitor group re- 
viewed the possible QED processes that would be insensitive to 
weak interaction (Z°) effects. The beam dumping group proposed 
locations for kicker and septum magnets in the final focus that 
would achieve a high dumping efficiency and would meet the de- 
sired beam tolerances at the Moller scattering target in the beam 
dump line. Working with the Polarization Group, the Moller ex- 
periment was designed into the beam dump beam line. A beam 
dump was proposed that would maintain radiation backgrounds 
(penetrating muons) at acceptible levels. The detector backgrounds 
group proposed soft-bend and masking configurations to shield the 
detector from synchrotron radiation from the hard/soft bends and 
from the final focus quadrupoles and evaluated the effectiveness of 
these designs for the three final focus optics designs. Backgrounds 
were also estimated from: large angle synchrotron radiation, local 
and distant beam-gas interactions, 2-photon interactions, and from 
neutrons and backscattered photons from the beamstrahlung dump. 
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REFER ALSO TO CITATION(S) 51058, 51086, 51087, 51088, 51180, 51204, 
51227, 51236, 51240, 51303, 51305, 51311, 51313, 51314, 51317, 51319, 51361, 
51362, 51363, 51382, 51943, 51970, 51983, 51997, 52245, 52442 


51241 (ANL/PHY—81-2, pp I A.1-I 1.35) High resolu- 
tion magnetic spectrometers. Kowalski, S. (Massachusetts 
Inst. of Tech., Cambridge). 1981. NTIS, PC A22/MF AO1. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

The detailed microscopic probing of nuclear structure with 
energetic charged particles (electrons, protons, pions, etc.) and the 
study of nuclear reaction products often requires high energy reso- 
lution. This is particularly important for achieving adequate signal- 
to-noise in separating closely spaced resonances. In addition, large 
solid angles of acceptance are essential for the measurement of very 
small cross sections. Magnetic spectrometers remain in many cases, 
the only practical instruments for making such precise meas- 
urements (Ap/p < 1 x 10°‘) of charged particle momenta. The 
usually divergent requirements of resolution and acceptance place 
serious constraints on the design of such systems. During the past 
decade or so, important advances and improvements have been 
made in the design and construction of high resolution, large solid 
angle magnetic spectrometers. These have occurred in the areas of 
ion-optics, magnetics, materials, construction techniques and detec- 
tors. In this review we examine some of the important characteris- 
tics of a variety of state-of-the-art instruments currently under 
design, construction or operation in various nuclear laboratories. 


51242 (ANL/PHY—81-2, pp IV F.1-IV F.17) MSU 1.6 
GeV/c beam analysis system. Nolen, J.A. Jr. (Michigan 
State Univ., East Lansing). 1981. NTIS, PC A22/MF AOl1. 
Contract AC02-80ER 10579. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

This report describes the design of the beam analysis system 
which is to prepare the beam for the large high-resolution spectro- 
graph to be used with the superconducting heavy ion cyclotrons at 
MSU. The system has a momentum resolving power of over 20,000 
with a 1 mm object slit and is of a very flexible, modular design 
which is readily adaptable to other applications. 


51243 (ANL/PHY—81-2, pp IV G.1-IV G.6) Beam 
handling system at NIKHEF-K (Formerly IKO). de Vries, H. 
(NIKHEF-K, Amsterdam, Netherlands). 1981. NTIS, PC 
A22/MF AOl1. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

Two beam lines at the NIKHEF-K are discussed: deflecting 
system A, which contains the energy-defining slits; and deflecting 
system B, which transports the beam to the electron-scattering fa- 
cility (EMIN). (GHT) 
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51244 (ANL/PHY—81-2, pp IV I.1-IV 1.7) Coincidence 
set-up with a high duty-cycle, high energy electron accelera- 
tor. Leconte, P. (Centre d’Etudes Nucleaires de Saclay, 
France). i981. NTIS, PC A22/MF A011. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

Important studies are now undertaken to develop continuous 
wave electron accelerators with energy ranging from 1 to 4 Gev. 
So very important effort must be now put on the development of 
the experimental set-up matching the performances expected from 
the electron beam. Major steps in the understanding of the nuclear 
systems will come from more and more exclusive experiments 
where well defined mechanisms will be selected. 


51245 (ANL/PHY—81-2, pp IV J.1-IV J.10) Spectrom- 
eter requirements for (e,e’2N) studies. Lightbody, J.W. Jr. 
(National Bureau of Standards, Washington, DC). 1981. 
NTIS, PC A22/MF A011. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

One specific experiment that may be performed with a 
future CW accelerator is a study of (e,e’2N) reactions through 
which we may learn details of the short range interaction of two 
nucleons within nuclear matter. It is suspected that the only mecha- 
nism which can lead to the observed high momentum components 
in the single nucleon momentum distribution (above ~ 400 MeV/c) 
inferred from (e,e’p) and (y,p) measurements is the presence of 
short-range few-body correlations in the many-body nuclear wave 
function. It is expected that the explicit pair correlation function 
may be inferred from relative two-nucleon momentum distributions 
measured in (e,e’2N) experiments. It is therefore interesting to esti- 
mate counting rates using measured one-body momentum distribu- 
tions to see what types of spectrometers are required. 


51246 (ANL/PHY—81-2, pp V A.1-V A.12) LEP spec- 
trometer design. Boudrie, R.L. (Los Alamos National Lab., 
CA). 1981. NTIS, PC A22/MF AO1. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

The important design parameters, as discussed in the initial 
proposal, were for: large solid-angle (~ 36 msr), large momentum 
bite (+- 15%), good resolution (~ 0.1%), and a short path length 
(~ 2.5 m). The type of spectrometer envisaged was QQDD, similar 
to the recent projects at Indiana and MIT. When the design study 
was given to Prof. Harald Enge (MIT), he proposed a simpler, 
single-dipole solution. The dipole would have non-parallel pole 
faces, producing weak transverse focusing along the path length. 
This field configuration produces both a large solid-angle accept- 
ance and a reduced value for one of the usually bothersome third- 
order aberration terms. 


51247 (ANL/PHY—81-2, pp V B.1-V B.23) MSU 1.2 
GeV/c spectrograph. Zeller, A.F.; Nolen, J.; Harwood, 
L.H.; Kashy, E. (Michigan State Univ., East Lansing). 1981. 
NTIS, PC A22/MF AOl. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

The philosophy and principles outlined in previous papers 
were the basis on which the 1.2 GeV/c spectrograph was designed. 
The basic layout of the MSU spectrograph is shown, complete with 
the beam analysis system. Design goals and physical parameters for 
the system are listed. The total costs (1981$) will be approximately 
$1.7 million, including the beam analysis system. 


51248 (ANL/PHY—81-2, pp V D.1-V D.10) Very large 
solid angle spectrometer for single arm electron scattering ex- 
periments. Leconte, P. (Centre d’Etudes Nuclearies de 
Saclay, France). 1981. NTIS, PC A22/MF AO1. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

Major information about short range behavior of nuclear 
forces should be obtained through electron scattering experiments 
at high momentum transfer. Cross sections will be very low as is 
usually the case in electron scattering. In order to reach them, the 
solid angle of the detection system will have to be enlarged. Tradi- 
tional optics cannot give correct answer to the problem. For very 
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large apertures, it is impossible to obtain good focussing properties 
which provide accurate momentum/position correlation with no 
dependence on the entrance angles. Furthermore, the experiment 
will require the measurement of these angles. It means that the final 
system will be equipped with a complete set of position sensitive 
detectors able to measure positions and angles of trajectories in 
both planes. Then, the question arises: is it really necessary to pro- 
vide good focussing, or more precisely: is it possible to get all the 
required information without the help of a sophisticated predeter- 
mined magnetic optics. We try to answer this question and then to 
sketch from a new point of view the best spectrometer we could 
think of. 


51249 (ANL/PHY—81-2, pp V F.1-V F.9) Design con- 
siderations for a coincidence arrangement of two magnetic 
spectrometers with large solid angle and moment acceptances. 
Neuhausen, R. (Universitaet Mainz, Germany). 1981. NTIS, 
PC A22/MF AOl1. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

The c.w. electron accelerator MAMI, which is under con- 
struction at the University of Mainz, consists of a cascade of three 
race track microtrons and is designed to deliver a 100 »A electron 
beam at a maximum energy Eo = 820 MeV with an energy spread 
SE. = 120 keV. Because of the duty factor close to 100% ideal 
conditions will be provided for electroproduction coincidence ex- 
periments which will be an essential part of the future experimental 
program with MAMI. For these experiments, a coinciderce ar- 
rangement consisting of two magnetic spectrometers is proposed. 
What is presented in this paper, is not considered as a final design 
of the coincidence arrangement, but more as a basic concept which 
we believe can be successfully pursued withthe aim to achieve a 
coincidence arrangement which will meet all requirements of future 
coincidence experiments, not only (e,e’p) experiments but also those 
with other charged particles. Though the requirements of the phys- 
ical experiment should have highest priority, the high costs for 
magnetic spectrometers in medium and high -nergy physics impose 
restrictions to their design. 


51250 (ANL/PHY—81-2, pp V I.1-V I.7) IUCF double 
magnetic spectrometer system. Nann, H. (Indiana Univ. Cy- 
clotron Facility, Bloomington). 1981. NTIS, PC A22/MF 
AOl. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

The new magnetic spectrometer system for intermediate 
energy physics at the Indiana University Cyclotron Facility (IUCF) 
is described. The project is a joint venture of Indiana University 
and the University of Maryland. 


51251 (ANL/PHY—81-2, pp V J.1-V J.9) Design for 
the large electron spectrometer (LES). Zeidman, B. (Argonne 
National Lab., IL). 1981. NTIS, PC A22/MF AO1. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

Part of the planning for experimental facilities associated 
with a projected 2 GeV electron accelerator involves consideration 
of a High Resolution Area intended to provide the capability for 
both coincidence and single arm studies with high resolution. A 
major component of the high-resolution facility is a large electron 
spectrometer of an unusual design that will be discussed. 


51252 (CONF-810468—12) Radiation lifetimes and fail- 
ure mechanisms of carbon stripper foils. Auble, R.L. (Oak 
Ridge National Lab., TN (USA)). 1981. Contract W-7405- 
ENG-26. 5p. NTIS, PC A02/MF AOl. Order Number 
DE82013474. 

From 3. international conference on electrostatic accelerator 
technology; Oak Ridge, TN, USA (13 Apr 1981). 

Portions of document are illegible. 

Measurements of lifetimes of thin carbon foils under heavy- 
ion irradiation are compiled and recent advances in stripper foil 
technology are reviewed. The impact of recent foil lifetime im- 
provements, many by more than an order of magnitude, on heavy- 
ion electrostatic accelerators is discussed. Foil inhomogeneities, par- 
ticularly those caused by sputtering are suggested to be a prime 
factor in usable foil lifetimes. 
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51253 (CONF-811083—, pp 329-331) Mechanical design 
of RFQ resonator test cavities in the 400-MHz frequency 
range. Hansborough, L.D.; Potter, J.M.; Wilson, N.G. (Los 
Alamos National Lab., NM). Feb 1982. NTIS, PC A17/MF 
AOl. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

Many RFQ resonator-cavity design concepts have been pro- 
posed in the 400-MHz frequency range. Los Alamos has been eval- 
uating RFQ resonator-cavity designs that provide acceptable com- 
binations of necessary mechanical features, easy tunability and long- 
term stability. Four RFQ resonator test cavities have been fabricat- 
ed to test rf joints between the RFQ vanes and the resonator 
cavity. Two of these joints (the C-seal and the rf clamp-joint) allow 
vane movement for tuning. These test data, and the design of the 
present generation of RFQ resonator cavities, are presented. 


51254 (CONF-820428—3) Development of a laser optical- 
ly pumped polarized target for use in heavy-ion physics. Shi- 
vakumar, B.; Beene, J.R.; Bemis, C.E. Jr.; Erb, K.A.; Ford, 
J.L.C. Jr.; Shapira, D. (Oak Ridge National Lab., TN 
(USA)). 1982. Contract W-7405-ENG-26. 9p. NTIS, PC 
A02/MF A0O1. Order Number DE82013434. 

From Conference on lasers in nuclear physics; Oak Ridge, 
TN, USA (21 Apr 1982). 

Portions of document are illegible. 

Important micro- and macroscopic details of heavy-ion reac- 
tions may be explicitly determined when nuclear spin aligned (po- 
larized) targets are used. For deformed nuclei, the orientation of 
the symmetry axis of the nuclear density distribution is determined 
by the nuclear spin orientation. Polarized targets would thus allow 
experiments to be performed as a function of the orientation of the 
symmetry axis of the nuclear density distribution. A polarized 
target of ‘5! *8Eu is being developed at Oak Ridge and is based on 
laser depopulation optical pumping. A spatially defined target is 
provided by a supersonic gas jet and consists of Eu atoms seeded 
into an inert carrier gas. Detailed time-dependent optical-pumping 
calculations predict = 90% nuclear spin polarization in a Eu target 
with an expected thickness in excess of 10'° atoms/cm? We present 
some of the effects that will be observable in heavy-ion reactions 
when deformed polarized targets are used. 


51255 (FNAL-TM—1044) Fermilab Tevatron. Teng, 
L.C. (Fermi National Accelerator Lab., Batavia, IL (USA)). 
Feb 1981. Contract AC02-76CH03000. 22p. NTIS, PC A02/ 
MF AOl1. Order Number DE82014280. 

Portions of document are illegible. 

A summary is given of the Fermilab Tevatron project. The 
project is organized into three phases. The first includes the super- 
conducting magnet ring, minimal refrigeration and rf for slow ac- 
celeration of a beam to approximately 1 TeV. The second involves 
additional refrigeration and rf for fast pulsing up to approximately 2 
min~'. Third phase includes beam extraction and switchyard modi- 


fications, experimental areas and beams modifications and additions. 
(GHT) 


51256 (IFVE-OEA—81-50) ES-1010 computer applica- 
tion for adjustment and testing of the ASIU apparatus of a 
booster synchrotron. Balakin, S.I.; Bruk, V.L.; Voevodin, 
V.P.; Pochtarev, G.G. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1981. 12p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82701076. 

The main peculiarities of the equipment of the automated 
system of measurement and control (ASMC) of the ring injector 
(booster) of Serpukhov synchrotron are considered. The ES-1010 
computer is used to control the ASMC. Peculiarities of the soft- 
ware for the automated adjustment and subsequent complex testing 
of the electronics are described. The procedures of the composing 
of tasks in the mode of compiler and interpreter are described. 
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51257 (IFVE-OI—81-40) Modulators for HF power 
supply of the ‘Ural-30" accelerator. Egorov, A.A.; Ryzh- 
kov, A.I.; Sedykh, V.M.; Teplyakov, V.A. (Gosudarstven- 
nyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1981. 19p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE82701079. 

12 MW pulse modulators with 40 kV pulse amplitude 50 ps 
pulse duration, average power equal to 4-5 kW for a tube HF am- 
plifier have been considered. The cavities of the URAL-30 linac, 
operating in packet-pulse mode, are excited by the HF generators. 
The modulator peculiarities for the output stage are their capability 
to keep the voltage on pulse peak practically constant under con- 
siderable and spasmodic loading changes during the pulse and at 
the same time to limit the current at short in loading. 


51258 (IFVE-OKU—80-127) Magnetic characteristics of 
the pole face correcting coils of the IHEP proton synchro- 
tron. Gurevich, A.S.; Mokhov, V.M.; Myaeh, E.A.; Stol- 
povskii, V.I.; Troyanov, E.F. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1980. 18p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82701080. 

Results of work on the creation of new 76 GeV accelerator 
correcting multipole coils are presented. The necessity in such coils 
has arisen in connection with the reconstruction of correction 
system of the accelerator magnetic field. The purpose of the recon- 
struction is providing with the power correction of field character- 
istics in the beam storage mode during 1.5 s at the 386 Oe field 
“plateau’’at the fast-cyclic booster injection as well as at investiga- 
tions related to the intensity increase of the beam injected by the 
existing 100 MeV linear accelerator. The results of work on the 
creation of IHEP accelerator new correcting pole coils are present- 
ed. Measurements and numerical calculations of pole conductor 
magnetic fields as well as the comparison of experimental data with 
the calculational ones are carried out. As a result of calculational 
and experimental investigations of the IHEP accelerator pole coils 
new pole coils are arranged. Thus the possibility of the construc- 
tion of a practically new system of the accelerator magnetic field 
correction is provided which gives the possibility in particular to 
realize correction of normal as well as skew” betatron resonances 
causing noticeable particle losses. This appears to be necessary in 
connection with the IHEP accelerator forth coming performance, 
jointly with the fast-cyclic booster synchrotron-injector. 


51259 (IFVE-OMVT—81-60) Calculation of electromag- 
netic fields with variations in phi in axial-symmetric cavities. 
Part 2. Possibilities of the PRUD code. Dajkovskii, A.G.; 
Portugalov, Yu.I.; Ryabov, A.D. (Gosudarstvennyj Komitet 
po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh Ehnergij). 1981. 12p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE82701081. 

A brief description of the program package designed to cal- 
culate eigen frequencies and electromagnetic fields with azimuthal 
variations in axial-symmetric cavities of an arbitrary shape is given. 
Apart from frequencies and fields, the accumulated energy, distri- 
bution of losses in meta | and other characteristics important for ap- 
plication are also computed. The package offers wide possibilities 
for graphic representation of the field topology, facilitating the 
analysis and optimization of complicated accelerating structures. 


51260 (INIS-mf—6856) Particular purpose micro comput- 
ers for an interlock system. Valdovinos A, M.A. (Instituto 
Politecnico Nacional, Mexico City. Escuela Superior de In- 
genieria Mecanica y Electrica). 1981. 120p. (In Spanish). 
NTIS (US Sales Only), PC A06/MF AO1. Order Number 
DE82780558. 

Thesis. 

The use of a programmable controller for controlling an 
electron beam accelerator Pelletron type is proposed, the operating 
conditions of the electron beam accelerator are stated; a logic dia- 
gram elaborated and verified where those conditions are met is in- 
cluded, one traditional electric schematic diagram is made and one 
operational program is developed in programmable controller lan- 
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guage, a modular control console is designed for the control oper- 
ation. (author). 


51261 (INIS-mf—6948) Accelerated heavy ion beams 
from a test injector for negative ions. Goldstein, W. (Muen- 
chen Univ. (Germany, F.R.). Sektion Physik). 28 Jan 1980. 
168p. (In German). NTIS (US Sales Only), PC A08/MF 
A01. Order Number DE82780559. 

Thesis. 

The construction of an ion source testing device is described 
which can be used as injector for the Munich MP-tandem accelera- 
tors. Studies of the existence of double negative charged ions are 
described. Uranium ion beams were produced in a sputtering source 
and accelerated in the tandem. Using an apparature, which meas- 
ures on-line the energy distribution of the ion beam leaving the ac- 
celerator, the quality of the accelerated beam was studied. The 
measurements extend both to the determination of the composition 
of the injected ion beam and the charge exchange of the beam in 
the terminal stripper and the residue gas. Hereby the cross section 
for negative charge losses of O~ and S~ were determined in the 
MeV region. Charge distribution at the high energy end of the ion 
beams '‘C, 160, **Cl, and °*Ni were measured in dependence of 
the terminal voltage. For '*O- and *°Cl-beams charge-exchange 
foils on beryllium, carbon, silver, and gold are used. Further charge 
distributions of 7Li, *C, °F, 78Si, 52S, Ca, “*Ca, "Cu, “Ge, 
107, 109 Ag, 121123Sb and '87Au were determined at different terminal 
voltages. 


51262 (INIS-SU—62, pp 91-98) Designing and investiga- 
tion of targets for the purpose of photoactivation analysis 
using the power ful beam of accelerated electrons. Muntyan, 
V.I.; Nikolaev, V.M.; Astakhova, M.A.; Shakhov, V.I. 
oar (In Russian). NTIS (US Sales Only), PC Al4/MF 
AOl. 

From 3. all-union conference on applied accelerators; Lenin- 
grad, USSR (25 Jun 1979). 

Results of investigation and long-time operation of a target 
system consisting of tungsten targets at the LUEh-8-5A electron 
linac at 8 MeV electron beam energy, 5.6 kW beam mean power 
and 700 »A beam mean current are given. Leakage through a 
target and appearance of microcrackings in the target were taken as 
durability criterium. Different modes of the target system operation 
were studied: with fixed beam and targets, with fixed beam and ro- 
tating targets as well as with rotating electron beam and fixed tar- 
gets. It is shown that durability of target system with electron beam 
rotation by a magnetic field exceeded 400 h. Two-year operation 
has demonstrated that the number of failures may be reduced to 
zero under conditions of timely preventive maintenance and re- 
placement of targets completed their lifetime. 


51263 (INIS-SU—62, pp 122-125) 60 kW electron beam 
extraction into the air from the EhLV-4 accelerator. Gor- 
bunov, V.A.; Kuksanov, N.K.; Salimov, R.A.; Chertok, I.L. 
(AN SSSR, Novosibirsk. Inst. Yadernoj Fiziki). 1979. (In 
Russian). NTIS (US Sales Only), PC A14/MF AO1. 

From 3. all-union conference on applied accelerators; Lenin- 
grad, USSR (25 Jun 1979). 

Results of experiments on the investigation of possibilities for 
application of electron beam to melting of stainless steel, copper 
and aluminium specimens at 13 and 10° Pa pressure depending on 
beam power are presented. The experiments were carried out on 
the EhLV-4 accelerator of electron rectifier type. The energy of 
electron beam was equal to 0.8-1.5 MeV beam power ammounted 
to 70 kW. Output beam diameter was approximately 8 mm. Verti- 
cal and horizontal beams were used in experiments. It is shown that 
with horizontal beam melting depth was 1.5 time deeper as com- 
pared to vertical one. It was (on aluminium) near 14 cm at 13 Pa 
pressure and 40 kW power and about 1.5 cm at 10° Pa and 13 kW. 


51264 (INIS-SU—62, pp 126-130) Electron beam extrac- 
tion system with a ring radiation field. Auslender, V.L.; 
Kuksanov, N.K.; Polyakov, V.A.; Salimov, R.A.; Chertok, 
I.L. (AN SSSR, Novosibirsk. Inst. Yadernoj Fiziki). 1979. 
(In Russian). NTIS (US Sales Only), PC A14/MF A011. 

From 3. all-union conference on applied accelerators; Lenin- 
grad, USSR (25 Jun 1979). 
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Description and results of testings of two electron beam ex- 
traction systems for shaping of a circular irradiation field are given. 
One of the systems contains three 20 cm long outlet windows ar- 
ranged at 120 deg angle with respect to each other. Tests at the 
ILU-6 accelerator have shown that the given system provides 150 
mm zone irradiation from three sides. Beam utilization factor when 
irradiating three 40 mm dia tubes amounted to 35% which provides 
capacity of 2.5 txMrad/h at 20 kW beam power. The other extrac- 
tion system includes two C-form magnets producing nonuniform 
and opposing magnetic fields. This system tests at the EhLV-2 ac- 
celerator have shown that at 0.8-1.5 MeV electron energy it is pos- 
sible to irradiate of 60 and 100 mm dia objects, accordingly. The 
system may be used together with both constant-action and pulse- 
action accelerators having extraction with linear scanning. 


51265 (INIS-SU—62, pp 131-137) Electron accelerators 
for radiation treatment of cotton and synthetic fabrics. 
Al’bertinskii, B.I.; Glukhikh, V.A.; Druzgal’skij, I.V.; 
Zotov, I.P.; Ivanov, A.S.; Malyshev, I.F.; Nikishkin, V.L; 
Svin'in, M.P.; Suslov, V.A.; Fdetoov, M.T. 1979. (In Rus- 
sian). NTIS (US Sales Only), PC A1l4/MF AO1. 

From 3. all-union conference on applied accelerators; Lenin- 
grad, USSR (25 Jun 1979). 

Description and test results of the Aurora 3 high-voltage 
electron accelerator for use in facilities for radiation modification of 
different tissues are presented. The high-voltage generator repre- 
sents - a step-by-step multiplier with inductive coupling made on 
the base of three-phase transformer. Efficiency amounted to 91% at 
75 mA load current and 400 kV nominal voltage. 30 kW beam 
power was reached at the accelerator at 400 kV voltage. At that at 
150 mm distance from titanium foil of 50 wm thick extraction 
window along 1800 mm length power amounted to 16.5 kW and 75 
mA beam current for 2% instability. 


51266 (INIS-SU—62, pp 138-147) "Alid-8” linear accel- 
erator for defectoscopy. Bachu, G.; Behltsehtsyany, H.; Gre- 
chesku, M. (Institutul Central de Fizica, Bucharest (Roma- 
nia)) (and others). 1979. (In Russian). NTIS (US Sales 
Only), PC Al4/MF AOl1. 

From 3. all-union conference on applied accelerators; Lenin- 
grad, USSR (25 Jun 1979). 

A device with 8 MeV linear electron accelerator used for 
non-destructive tests is described. The de,ce contains radiation 
sourc modulator, thermostat, crane, power supply system and con- 
trol panel. The Pierce electron gun serves an injector. Travelling 
wave accelerating structure operates at 2998 MHz frequency and 
on 7/2 type wave and consists of six parts. Accelerating electric 
field increases from 30 kV/cm to 70 kb/cm. The crane moves the 
radiation source in a horizontal plane in two mutually perpendicu- 
lar directions. Dimensions of radiographic field ( per 1m) equal 
40x40 cm, focusing spot diameter is 2 mm. 


51267 (JINR—9-81-336) Effect of core material charac- 
teristic spread on the dynamics of their remagnetization in 
linear inductor accelerator. Savvin, V.A. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Neutron Physics). 
1981. 4p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE82701088. 

The results of calculating the effect of spread of some static 
and dynamic characteristics of 50 NP permalloy, of which the main 
accelerating elements of the linear induction accelerator are made, 
are described briefly. When making accelerating sections of the 
linear induction accelerator, it is advisable to use cores with the 
narrowest hysteresis loop possible or in the case of cores with a 
wide hysteresis loop, the increase of demagnetization current to the 
level, which provides necessary initial value of induction of the 
core material. 


51268 (JINR—9-81-573) Electron beam formation in 
high-current diode. Korneev, S.A. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Dept. of New Acceleration 
Methods). 1981. 8p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE82702130. 

The results of experimental investigation of the electron 
beam formation in diode with cathode on the base of incomplete 
discharge over the surface of dielectrics with dielectric penetration 
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epsilon < 10 are given. It has been shown that the application of 
such dielectrics in cathode allows one to form cathode plasma 
without an additional generator of pulse voltage. The experimental 
data on threshold voltage of this type quenching for dielectrics 
with epsilon < 10 is given. The measurement of cathode plasma 
conductivity shows its gas-charged character. It is shown experi- 
mentally that at the voltages of diode of about 100-300 kV there 
exists an evident possibility of forming wide electron beams with 
the current density of 100-400 A/cm? The measurement of current 
density distribution over transversal cross section reveals an effi- 
cient homogeneity. 


51269 (JINR—10-81-261) Data interchange between 
synchrophasotron beam slow extraction system EC-1010 com- 
puter and ALPHA spectrometer. Volkov, V.I.; Zaporozhets, 
S.A.; Kulikov, LI.; Piskunov, N.M.; Slepnev, V.M. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1981. 4p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE82701084. 

Data interchange between synchrophasotron beam slow ex- 
traction system EC-1010 computer and ALPHA spectrometer is 
described. The link between computers is realized by means of 
CAMAC serial interfaces. The link software consists of two fore- 
ground programs operating on the computer first interrupt level. 
Information interchange permits to reduce experimental installation 
tune time and to improve the reliability of physical information. 


51270 (JINR—13-81-603) Ultra vacuum heated window 
for extraction of synchrotron radiation. Mal'tsev, A.A. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Dept. of New 
Acceleration Methods). 1981. 5p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82702128. 

The window of the KO-1 optical ceramics intended for 
many times usage in heated superhigh vacuum installations is de- 
scribed. The window is fixed in a metallic rim by the diffusion 
welding, and it can endure heating at a temperature higher than 400 
deg C. The rim construction allowing one to reduce mechanical 
stresses, that arises at sealing the rim into the vacuum system via a 
metallic laying, is described. The stresses are eliminated by elasti- 
cally deformed crimping. 


51271 (JINR—R-9-81-660) Investigation of the ‘’Krion- 
1” electron-beam ion source operation modes. Vadeev, V.P. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
High Energy). 1981. 7p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE82702131. 
Results are presented of a study of the intensity dependence 
of the Krion-1" electron beam ion source on the value of magnetic 
field, electron current and oscillating electron charge. The energy 
of ionizing electrons was 10 KeV. In this case the recuperation of 
the electron beam power was 70%. The experiments were carried 
out using carbon and nitrogen ions. The source intensity increases 
significantly with increasing the magnetic field. Using the charge of 
ionization electrons oscillating in a trap, one can rise the source ef- 
ficiency. The value of electron current has a strong effect on the 
losses of ions when they go out of the trap. The possibility is 


shown of the source operation with the oscillation of ionizing elec- 
trons. 


51272 (KEK—81-3) Polarimeters at KEK. Fujisaki, M.; 
Hiramatsu, S. (National Lab. for High Energy Physics, 
Oho, Ibaraki (Japan)). Apr 1981. 16p. NTIS (US Sales 
Only), PC A02/MF AOl1. Order Number DE82702135. 

A preliminary design of polarimeters for the acceleration of 
polarized protons at KEK was made for four polarimeters: 20 
MeV, 500 MeV, internal and high energy. 


51273 (KFTI—81-26) Cherenkov generator with maser 
cyclotron resonance amplification. Bliokh, Yu.P.; Ivanova, 
V.V.; Tkach, Yu.V.; Gadetskii, N.P.; Lemberg, E.A. (AN 
Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 
1981. 9p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE82701097. 
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Possibility of amplification of a reflected wave in the Cher- 
enkov generator at the expense of maser cyclotron resonance has 
been demonstrated theoretically and experimentally. 280 keV and 1- 
2 kA electron beam of 1x10~®s pulse duration was injected into a 
decelerating structure representing a corrugated waveguide of a 
radius from 2.5 to 2 cm and 1.6 cm period length. Length of the 
decelerating structure varied from 24 to 44 cm. The beam had a 
circular shape of 13 mm diameter and 1.5 mm thickness. Depen- 
dences of generation frequency and power on magnetic field inten- 
sity were investigated; dependence of radiation power on the dece- 
larating structure length was studied as well. It is shown that the 
amplification is possible at the resonance of a backwave of the 
Cherenkov generator with a fast cyclotron wave of a relativistic 
beam. The radiation power in the Cherenkov generator increases 
from 6 to 10 MW at a beam energy of approximately 280 keV, 1- 
1.2 kA current and 1x10~® s duration when resonance conditions 
are fulfilled. 


51274 (LA—9234-C, pp 177-179) RF system of the 
photon factory injector linac. Anami, S.; Tanaka, J.; Fukuda, 
S.; Shidara, T.; Saito, Y.; Bissonnette, R.; Honma, H. (Na- 
tional Lab. for High Energy Physics, Ibaraki, Japan). Feb 
1982. NTIS, PC Al7/MF AO1. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

The rf system of the Photon Factory 2.5 GeV injector elec- 
tron linac now under construction is described. The rf system is 
composed of four stages: a master oscillator, a main booster amplifi- 
er (cw, 476 MHz), sub-booster amplifiers (pulse, 2856 MHz) and 
fourty-two high power klystrons. The output rf power of the klys- 
trons is 30 MW and the rf power of each klystron is split and fed 
into four accelerator guides composing one acceleration unit. 
Almost all of the rf equipment and components have been installed 
in their positions and are in the final adjustment stage. 


51275 (LA—9234-C, pp 180-182) Design considerations 
for a developmental high power coupling loop to drive a reso- 
nant load. Brown, J.C.; Hutcheon, R.M. (Chalk River Nu- 
clear Labs., Ontario). Feb 1982. NTIS, PC A17/MF AOI. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

An rf drive loop has been designed for a 400 kW, 100% 
duty factor (cw), 270 MHz resonant cavity load. Operating experi- 
ence with a high power cw Alvarez linac at Chalk River has result- 
ed in the evolution of design features that reduce multipactoring, 
field emission and rf arc track damage. The design provides means 
for the development of coaxial vacuum windows, the evaluation of 
loop conductor shapes and the investigation of rf arc propagation 
phenomena. 


51276 (LA—9234-C, pp 197-199) Low frequency RFQ 
linacs for heavy ion fusion. Moretti, A.; Watson, J.M.; 
Martin, R.L.; Lari, R.J.; Stockley, R.L. (Argonne National 
Lab., IL). Feb 1982. NTIS, PC A17/MF AOl1. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

Low frequency, radio frequency quadrupole (RFQ) struc- 
tures are under study at Argonne National Laboratory (ANL) as 
the low-velocity portion of an rf linac driver for heavy ion inertial 
confinement fusion. Besides offering a direct comparison with the 
present ANL front end, it would provide a second low-velocity 
Xe*! linac for funneling experiments at 22.9 MeV. Heavy ion RFQ 
accelerators are characterized by their low rf operating frequency 
of about 10 MHz. The large size of a manifold-fed four-vane, 10 
MHz RFQ resonator structure (about 6 m in diameter) makes it un- 
acceptable for heavy ions; therefore, alternate structures are under 
study at Argonne. The structures under study are: (1) a Wideroe- 
type structure with external stub lines, (2) a Wideroe-type structure 
with the stub lines internal to the structure, (3) a split coaxial line 
resonator with modulated vanes, and (4) a interdigital line resonator 
with modulated cylindrical rods. The split coaxial line resonator 
seems best at this low frequency. It is compact and very efficient. 
About 15.5 m of linac structure excited with 560 kW of rf power is 
sufficient to accelerate 30 mA of Xe*! with 97% transmission effi- 
ciency from 250 keV to 3 MeV. 


43 PARTICLE ACCELERATORS 
4303 Auxiliaries And Components 


51277 (LA—9234-C, pp 205-213) Review of induction 
linacs. Faltens, A.; Keefe, D. (Univ. of California, Berke- 


- ley). Feb 1982. NTIS, PC A17/MF A0O1. Contract W-7405- 


ENG-48. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

There has been a recent upsurge of activity in the field of 
induction linacs, with several new machines becoming operational 
and others in the design stages. The performance levels of electron 
machines have reached 10's of kiloamps of current and will soon 
reach 10's of MeV’s of energy. Acceleration of several kiloamps of 
ion current has been demonstrated, and the study of a 10 GeV 
heavy ion induction linac for ICF continues. The operating princi- 
ples of induction linacs are reviewed with the emphasis on design 
choices which are important for increasing the maximum beam cur- 
rents. 


51278 (LA—9234-C, pp 225-231) Recent work on collec- 
tive accelerators. Cole, F.T. (Fermi National Accelerator 
Lab., Batavia, IL). Feb 1982. NTIS, PC A17/MF AOI. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

For the purpose of this review, we divide collective accel- 
erators into five general classes as follows: space-charge accelera- 
tors, wave accelerators, electron ring accelerators, inverse-drag ac- 
celerators, and collective-focusing accelerators. We discuss these 
different accelerator concepts, the work in progress on them, and 
their applications. Finally, we outline the conclusions of the study. 


51279 (LA—9234-C, pp 232-234) Particle simulations of 
Radlac. Poukey, J.W.; Shope, S.L.; Miller, R.B. (Sandia Na- 
tional Labs., Albuquerque, NM). Feb 1982. NTIS, PC A17/ 
MF AO1. Contract AC04-76DP00789. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

A crucial problem in high-current radial line electron accel- 
erators is radial oscillations of the beam in the foilless diode injector 
and in the accelerating gaps. This problem is studied via 2-1/2-D 
particle simulations (quasistatic and electromagnetic) in cylindrical 
1,z geometry, with emphasis on contouring the applied magnetic 
field for optimum transport. The results are generally optimistic for 
future systems; however, further work is needed on designing the 
injector. 


51280 (LA—9234-C, pp 251-253) Ion source develop- 
ment and injector design for ZEBRA. Shubaly, M.R. (Chalk 
River Nuclear Labs., Ontario). Feb 1982. NTIS, PC A17/ 
MF AOI. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

The requirement for high and variable current in ZEBRA, 
and the acceptance limits (on both energy and phase space distribu- 
tion) of the RFQ place stringent demands on the injector design. 
For variable current, the ion source extraction voltage must be 
varied over a wide range to maintain a matched beam, however the 
RFQ has a limited range of injection energy. The 75 keV injection 
energy made necessary by current limits in the RFQ will require 
that care be taken to ensure reliability. Beam spill limits in down- 
stream structures and RFQ beam dynamics require minimal beam 
halo and precise control of the phase space distribution. Following 
a discussion of these problems, and the approaches being taken at 
Chalk River to solve them, a conceptual design for the ZEBRA in- 
jector is presented. 


51281 (LA—9234-C, pp 274-276) Modular system for 
the control of complex accelerators using portable software. 
von der Schmitt, H.; Aufhaus, H. (Universitaet Mainz, Ger- 
many). Feb 1982. NTIS, PC A17/MF AOl1. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

When designing the Mainz Microtron control system, care 
was taken to achieve an expandable system with long-lived applica- 
tion software. A multi-processor system was built from the begin- 
ning. The software is split into modules, according to function and 
position in hierarchy, which are distributed over the computers. 
The decoupling which results from modularity eases software de- 
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velopment and maintainance. RATFOR was chosen as implementa- 
tion language. With a message system for communication between 
the modules, several aims were reached at once: (1) symbolic ad- 
dressing of the accelerator components throughout the software 
layers, (2) transparent access to I/O devices (CAMAC) at remote 
computers, (3) multitasking in FORTRAN (and RATFOR) pro- 
grams, (4) a separating layer for adaptation to different operating 
systems - essential points for software portability. The system is in 
operation since April 1979 for the control of MAMI stage I. 


51282 (LA—9234-C, pp 277-280) Distributed control 
system for the Fermilab 200 MeV linac. Goodwin, R.W.; 
Shea, M.F. (Fermi National Accelerator Lab., Batavia, IL). 
Feb 1982. NTIS, PC A1l7/MF AOl. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

A new MC68000-based distributed control system is current- 
ly being assembled and installed for use on the Fermilab 200 MeV 
Linac. Sixteen local Secondary stations are interconnected by a 1- 
MHz, fiber optic, serial (SDLC Loop) communications link to a 
Primary station. This Primary station interfaces to the Host com- 
puter and collects data from the Secondary stations on behalf of 
either the Host or other Secondaries. IEEE-P796 (Multibus) com- 
patible hardware is used throughout. The system features synchro- 
nous 15-Hz response, extensive integral local control capability and 
provision for display and control of remote parameters from any 
Secondary console. 


51283 (LA—9234-C, pp 284-286) Modulator reliability 
and bandwidth improvement: replacing tetrodes with MOS- 
FETs. Donaldson, A.R. (Fermi National Accelerator Lab., 
Batavia, IL). Feb 1982. NTIS, PC A17/MF AOl1. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

Three types of power MOS field effect transistors were stud- 
ied with the intent of replacing a parallel pair of vacuum tube te- 
trodes in a linear modulator. The tetrodes have the shortest life- 
times of any other tubes in the system. The FETs offer definite per- 
formance advantages when compared to bipolar transistors and def- 
inite cost advantages when compared to vacuum tubes. Replace- 
ment of the tetrodes does however require careful consideration of 
voltage, current and to a lesser extent bandwidth capability in order 
to enhance overall modulator reliability without compromising 
present performance. 


51284 (LA—9234-C, pp 287-289) Low-cost megawatt RF 
power sources for linear accelerators to 70 MHz and above. 
Fugitt, J.A.; Nolan, M.L.; Crosby, F.K. (Univ. of Califor- 
nia, Berkeley). Feb 1982. NTIS, PC A17/MF AO1. Contract 
W-7405-ENG-48. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

The new main RF amplifiers for the SuperHILAC are de- 
signed for high reliability, short repairtime, and low cost. Innova- 
tive use of copper-plated aluminum components cuts fabrication 
time, weight, and materials costs. The use of a simple, cylindrically 
loaded, A/2 anode resonator is cost-effective and allows quick 
access to the tube when replacement is required. A high gain, neu- 
tralized, grounded cathode configuration simplifies the drive re- 
quirements. The EIMAC X2170 (8973) was chosen for proven reli- 
ability and low cost. 


51285 (LA—9234-C, pp 290-292) RF modulator design 
and phase amplitude control for a high-power free-electron- 
laser linac. Hoeberling, R.F.; Tallerico, P.J. (Los Alamos 
National Lab., NM). Feb 1982. NTIS, PC A17/MF AO1. 


From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 


The continued interest for building tunable lasers using an 
electron accelerator as the source of primary energy has resulted in 
the design of a new accelerator. Earlier work by other members of 
the Los Alamos team has demonstrated that this design does work 
in an amplifier mode. The accelerator is to be upgraded for use in 
an oscillator experiment and the new rf power amplifier system 
must meet some of the very stringent demands for power and sta- 
bility placed on the electron beam for the free-electron laser (FEL) 
interaction to be observed. These demands are particularly stringent 
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because the electron beam energy ultimately will be circulated back 
through the accelerator so that the electron beam energy not used 
in the FEL interaction is not wasted. These considerations have 
been incorporated into the design of the second FEL system at Los 
Alamos and are discussed in this paper. 


51286 (LA—9234-C, pp 335-337) DAW structure for the 
NBS/Los Alamos racetrack microtron. Young, L.M.; Potter, 
J.M. (Los Alamos National Lab., NM). Feb 1982. NTIS, 
PC A17/MF AOl. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

The results of a testing program on the disk-and-washer 
(DAW) structure with tee supports are presented. These results 
have led to the design of a 2.4-m DAW linac for use as the preac- 
celerator section of the National Bureau of Standards (NBS)/Los 
Alamos racetrack microtron (RTM). This structure uses two tee 
supports for each pair of washers, instead of four, and the structure 
has a larger diameter than earlier test structures. Two properties of 
this structure, which make it appear to be ideal for the RTM appli- 
cation, are a high shunt impedance and a high cell-to-cell coupling 
factor. This coupling factor eases construction tolerances and re- 
duces sensitivity to thermal effects from the high rf heating load 
that will be imposed upon it. The structure is designed to operate at 
a 100% duty factor with a 1.55 MV/m accelerating gradient at 2380 
MHz. This load would detune most accelerating structures. The 
tuning procedures, the transverse modes, and their effect on the 
structures design also are presented. 


51287 (LA—9234-C, pp 341-343) Operation and status 
of the ANL heavy ion fusion linac. Martin, R.L.; Bogaty, 
J.M.; Moretti, A.; Sesol, N.Q.; Watson, J.M.; Wright, A.J. 
(Argonne National Lab., IL). Feb 1982. NTIS, PC A17/MF 
AOl. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

The primary goal of the experimental program in heavy ion 
fusion (HIF) at Argonne National Laboratory (ANL) is to demon- 
strate many of the requirements of a rf linac driver for inertial con- 
finement fusion. During the past three years, most of the construc- 
tion effort has been applied to the front end. So far, the preacceler- 
ator and first three linac cavities are operational with 20 mA Xe* 
beams at 2.2 MeV. The performance of the front end is discussed. 
The development of an electroplating technique and its use in the 
Wideroe linacs to reduce the construction costs is described. The 
future plans and options for the test bed are also presented. 


51288 (LA—90234-C, pp 302-305) Experimental RFQ as 
injecor to the CERN Linac I. Boltezar, E. (CERN, Geneva, 
Switzerland); Haseroth, H.; Pirkl, W. Feb 1982. NTIS, PC 
A17/MF AOl1. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

Since the successful development and testing of a radio-fre- 
quency quadrupole (RFQ) prototype at Los Alamos, the use of 
RFQs as injectors to the CERN linacs is being envisaged. As a 
pilot project, a 202.56-MHz RFQ for Linac I (Old Linac) is being 
built in close collaboration between Los Alamos and CERN. We 
intend to complete this project in about 15 months, a time scale im- 
posed by other CERN programs. The CERN RFQ is based on the 
Los Alamos proven design approach, but will have to meet require- 
ments of the existing CERN environment. The design characteris- 
tics of this accelerator are described, and some conclusions based 
on model work at CERN are given. 


51289 (LA—90234-C, pp 306-308) 750 keV RFQ linac 
for the AGS polarized proton program. Watson, J.M. (Ar- 
gonne National Lab., IL); Moffett, D.R.; Moretti, A.; 
Stockley, R.; Wangler, T.P. Feb 1982. NTIS, PC A17/MF 
AOl. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

A radio-frequency quadrupole (RFQ) linac has been chosen 
for use as the preaccelerator for the polarized H~ beam at the BNL 
AGS. The low injection energy of 20 keV eliminated the need for 
installing the bulky and complex polarized ion source within a large 
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high-voltage dome. A preliminary design, BNL 4, has been com- 
pleted which accelerates 1 mA of polarized H™ from 20 keV to 750 
keV with 98% transmission efficiency. It uses the four vane struc- 
ture with modulated vane tips developed at LANL as the linac 
cavity. It has an average aperture radius, r/sub 0/, of 0.47 cm and 
nominal normalized acceptance of 0.27 7 cm-mr. The structure has 
a vane length of 1.248 m and requires only 45 kW of rf excitation 
power. It has been conservatively designed to operate with a maxi- 
mum surface electric field strength of 22.4 MV/m (1.52 times the 
Kilpatrick limit). 


51290 (LA—90234-C, pp 309-312) 30-kV proton injector 
for PIGMI. Hamm, R.W.; Mueller, D.W.; Sturgess, R.G. 
(Los Alamos National Lab., NM). Feb 1982. NTIS, PC 
A17/MF AOl. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

A 30-kV proton injector designed for matching a 30-mA 
proton beam into the radio-frequency quadrupole (RFQ) section of 
the PIGMI accelerator has been constructed and tested. This injec- 
tor uses a small efficient duoplasmatron ion source and a single-gap 
extraction system for creating a convergent ion beam, and a three- 
element unipotential einzel lens for focusing the ion beam into the 
RFQ. A description of this prototype injector is presented, along 
with the experimental data obtained during the testing of this 
system. 


51291 (LA—90234-C, pp 321-325) High-power klystrons: 
a new breath, a second youth, Faillon, G. (Thomson-CSF, 
Boulogne-Billancourt, France). Feb 1982. NTIS, PC A17/ 
MF AOl1. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

A review of recent developments in the design and fabrica- 
tion of klystrons is presented. These include improving the efficien- 
cy, output power, the output circuit and window, reflected elec- 
trons - unmatched loads, and means of fabrication and testing. 


(GHT) 


51292 (LA—90234-C, pp 326-328) RF sources for parti- 
cle accelerators: a progress report. Shrader, M.B.; Preist, 
D.H. (Varian, San Carlos, CA). Feb 1982. NTIS, PC A17/ 
MF AOl. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

The continuing need for efficient high-power RF sources for 
the particle accelerator and fusion reactor programs being spon- 
sored worldwide has been and still is a strong influence on the R 
and D programs at EIMAC Varian. In the recent past, for example, 
in a cooperative program with LASL, the EIMAC X2170 has gen- 
erated over 1 MW CW power at 80 MHz. This paper describes 
very briefly two EIMAC sponsored developmental programs that 
attempt to go beyond current practice. One is a modular radial strip 
beam tube with an objective of several MW of CW power at fre- 
quencies up to 100 MHz. The basic advantages of a modular design 
will be discussed, and examples of modular tubes for low power 
and for fusion will be shown. The other is a gridded density modu- 
lated device which should be capable of a MW of CW power at 
100 MHz, falling off to perhaps 100 KW CW at 1000 MHz, thereby 
bridging the gap between 100 and 300 MHz which has so far not 
been completely filled at high power levels by either conventional 
tubes or klystrons. 


51293 (ORNL/TM—8225) Neutron research and facility 
development at the Oak Ridge Electron Linear Accelerator 
1970 to 1995. Peelle, R.W.; Harvey, J.A.; Maienschein, 
F.C.; Weston, L.W.; Olsen, D.K.; Larson, D.C.; Macklin, 
R.L. (Oak Ridge National Lab., TN (USA)). Jul 1982. Con- 
tract W-7405-ENG-26. 167p. NTIS, PC A08/MF AOl. 
Order Number DE82018571. 

Portions of document are illegible. 

This report reviews the accomplishments of the first decade 
of operation of the Oak Ridge Electron Linear Accelerator 
(ORELA) and discusses the plans for the facility in the coming 
decade. Motivations for scientific and applied research during the 
next decade are included. In addition, ORELA is compared with 
competing facilities, and prospects for ORELA’s improvement and 
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even replacement are reported. Development efforts for the next 
few years are outlined that are consistent with the anticipated re- 
search goals. Recommendations for hardware development include 
improving the electron injection system to give much larger short- 
pulse currents on a reliable basis, constructing an Electron Beam 
Injector Laboratory to help make this improvement possible, con- 
tinuing a study of possibly replacing the electron accelerator with a 
proton machine, and replacing or upgrading the facility's data-ac- 
quistion and immediate-analysis computer systems. Increased oper- 
ating time and more involvement of nuclear theorists are recom- 
mended, and an effective staff size for optimum use of this unique 
facility is discussed. A bibliography of all ORELA-related publica- 
tions is included. 


51294 (RL—81-083) Shimming a magnet to produce a 
high homogeneity field for muon spin rotation experiments. 
Warner, G.P. (Science Research Council, Chilton (UK). 
Rutherford and Appleton Labs.). Nov 1981. 22p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82702039. 

A 'C’ magnet has been shimmed to give a homogeneity of 
+-2 x 10° over a sphere of 50 mm diameter. The method and re- 
sults are described. 


51295 (SLAC—247, pp 3-54) Polarization. Mar 1982. 
NTIS, PC A99/MF AO1. 

From SLC workshop on experimental use of the SLAC 
linear collider; Stanford, CA, USA (17 Dec 1981). 

Electroweak interactions at sufficiently high energies are ex- 
pected to exhibit sizeable spin-dependent effects. In e~ e* annihila- 
tion at present available energies of PETRA and PEP, and beyond, 
the weak neutral current begins to contribute along with the elec- 
tromagnetic current, and at high enough energies should strongly 
dominate these processes. Experiments using transversely polarized 
e*e~ beams have been shown azimuthal asymmetries in jet axes as 
expected for production from spin 1/2 constituents. Measurements 
with longitudinal spin have not been attempted due to the complex- 
ities associated with rotating the spin. Although the electromagnet- 
ic current exhibits to helicity preference, the weak neutral current 
is expected to have sizeable helicity-dependent effects and longitu- 
dinal polarization should play a significant role in future e*e™ ex- 
periments. In the SLAC SLC proposal, the linear accelerator will 
be upgraded to provide 50 GeV e~ bunches and 50 GeV e* 
bunches which are brought into collision by a two-arm transport 
system located at the end of the accelerator structure. Linear ma- 
chines accelerate polarized beams without loss of polarization. 
Linear machines accelerate polarized beams without loss of polar- 
ization, and techniques for producing the intense, short polarized 
beams suitable for injection have already been demonstrated in 
tests. The charge to this study group has been to study the physics 
of polarized beams, how to integrate polarization into the general 
schemes of SLC project, and how best to exploit the capabilities of 
polarization in the experimental studies of the electroweak interac- 
tions. The present status of polarized beam work at SLAC, trans- 
port and depolarization of the beams, polarization monitoring 
schemes, and physics considerations connected with polarization 
are discussed. 


51296 (SLAC—247, pp 141-183) Tracking. Mar 1982. 
NTIS, PC A99/MF AO1. 

From SLC workshop on experimental use of the SLAC 
linear collider; Stanford, CA, USA (17 Dec 1981). 

We discuss in this report the constraints imposed on the 
design of a central tracking device, of the drift chamber variety, by 
the energy and event characteristics at the Z° as well as by the drift 
process itself. The discussion has been strongly influenced by the 
detectors which presently exist. 


51297 (SLAC—247, pp 413-440) Electronics and com- 
puting. Mar 1982. NTIS, PC A99/MF AO1. 

From SLC workshop on experimental use of the SLAC 
linear collider; Stanford, CA, USA (17 Dec 1981). 

The reports of the various subgroups provide valuable infor- 
mation and details. Although the field is changing rapidly, the pres- 
ent status of high-speed analog design is both difficult and expen- 
sive and offers little hope for putting large numbers of channels on 
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a single IC. We must rely on small companies designing electronics 
specifically for High Energy Physics to provide special purpose 
digital IC's for aid in data acquisition and processing. Microproces- 
sors can be used very effectively in specialized areas, such as con- 
trollers, fixed-instruction-set processors, and emulators (such as the 
168/E used with LASS and the Hybrid Bubble Chamber). Howev- 
er, the effort in providing software support for microprocessors 
must be taken into account in deciding to make major use of micro- 
processors. Due to the limited data rates expected from one detec- 
tor operating at a time, and to the expected advances in preprocess- 
ing of data during acquisition no increase in off-line computer facili- 
ties is expected. Hardware triggers based on muon detection, calori- 
metry, showers and track-patterns have been considered and appear 
practical at SLC data rates. Software triggers requiring decisions at 
the detector are attractive from the point of view of flexibility and 
savings in cable costs, but it appears at present that the speed of 
decision-making would limit certain types of triggers. Multi-hit 
Drift Time digitizers with 4 ns resolution or better are now possi- 
ble. Superconducting strips in conjunction with Josephson junction 
shift registers are being developed. The optimum organization 
scheme seems to be a main on-line computer with a full comple- 
ment of I/O devices, with micro’s for subsidiaries as adjuncts to the 
VAX. The micro’s would be downloaded from the VAX, interact- 
ing with only the portion of the detector to which it is connected 
and with the VAX. 


51298 (SLAC—247, pp 441-474) Two detector manage- 
ment. Mar 1982. NTIS, PC A99/MF AOl. 

From SLC workshop on experimental use of the SLAC 
linear collider; Stanford, CA, USA (17 Dec 1981). 

This report summarizes the considerations of the Two De- 
tector Management Subgroup of the SLC Workshop. The work, 
carried out from May through November of 1981, concerned the 
overall design of the interaction hall, or halls, and of the associated 
detector staging areas. The goal, as indicated by the Subgroup 
name, was to explore designs in which two detectors could operate 
most efficiently at the SLC. One requirement of the SLC experi- 
mental areas, which was not previously encountered at colliding 
beams facilities, is that maximum use must be made of the available 
beam time since data are collected by only one detector at a time. 
Therefore, a variety of different concepts have been reviewed with 
the goal of achieving the best use of the colliding beams at mini- 
mum cost within the framework of the technical requirements of 
the SLC. As a guide to the interaction region and staging area 
sizes, and to the support and service facilities required for detector 
operation, studies were made of colliding beam detectors both exist- 
ing and planned. An overview is given of the designs which have 
been examined, and their technical constraints. 


51299 Electrostatic plugging of leaks in a multidipole 
device. Hershkowitz, N.; Hendricks, K.; Carpenter, R.T. 
(Department of Physics and Astronomy, The University of 
Iowa, Iowa City, Iowa 52240). Journal of Applied Physics; 
53: No. 6, 4105-4112(Jun 1982). Contract AC02-76ET53034. 

Electrostatic plugging is used to improve plasma confine- 
ment in a multidipole ion source. A conventional multidipole 
device is modified by placing positively biased electrodes on both 
sides of each magnetic line cusp. As the electrode bias voltage is 
increased from zero, plasma density increases by approximately a 
factor of 2 and the plasma potential follows the electrode potential. 
The density enhancement is reduced as neutral pressure is increased 
or if the electrode-gap width is decreased. Similar behavior is ob- 
served when a negatively biased grid is present. A model which as- 
sumes that the main electron-loss mechanism at high electrode bias 
is diffusion across the cusp magnetic field lines is shown to be in 
qualitative agreement with measurements. 


51300 Off-resonance transformer charging for 250-kV 
water Blumlein. Cook, E.G.; Reginato, L.L. (Univ. of Cali- 
fornia, Livermore). JEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Electron Devices; ED-26: 
No. 10, 1512-1517(Oct 1979). Contract W-7405-ENG-48. 

An off-resonance transformer for charging a 250-kV Blum- 
lein system provides a viable alternative to other charging schemes 
by permitting the use of conventional thyratrons. Such a transform- 
er must have reliability, a reasonable voltage setup, and a nonre- 
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versing primary current. This paper presents the analysis, design, 
and performance data for such a transformer. The strong interrela- 
tionship between transformer design and Blumlein requirements ne- 
cessitates that Blumlein description and design criterion be briefly 
presented prior to transformer design such that transformer load re- 
quirements be defined. 


4304 Storage Rings 


REFER ALSO TO CITATION(S) 51113, 51182, 51210, 51373, 51994 


51301 (BNL—51443-Vol.1) ISABELLE: proceedings of 
the 1981 Summer Workshop. Volume 1. Lectures. Gordon, 
H.A. (ed.). (Brookhaven National Lab., Upton, NY (USA)). 
1981. Contract AC02-76CH00016. 445p. (CONF-810759— 
Vol.1). D. Order Number DE82008393. 

From Physics opportunities at ISABELLE summer work- 
shop; Upton, NY, USA (20 Jul 1981). 

Portions of document are illegible. MN only. 

The ISABELLE Summer Workshop, held at BNL from 
July 20 through July 31, was attended by 259 physicists represent- 
ing 72 institutions. The discussions covered experimental areas, 
large detectors and detector technology, with a primary emphasis 
on physics opportunities, both with a phased and a full luminosity 
ISABELLE. There was a consensus that physics with Phase I (E/ 
sub cm/ = 700 GeV and L ~ 2 x 10°'/cm*/sec, with bunched 
beams) was feasible, important and exciting. It has been known for 
years that the orthodox gauge theories will be critically tested by 
studying the W/sup +-/, Z° and high p/sub perpendicular to/ phe- 
nomena. The Z° has a reasonable chance of being found at the anti 
pp colliders if luminosities reach 10°°/cm*/sec, but its properties 
will be difficult to decipher. Seeing the W/sup +-/’s or new heavy 
quarks is less probable and measuring their properties is even less 
likely. At ISABELLE these phenomena can all be studied with 
high precision. But the more exciting conclusion which emerged 
from the workshop was related to the question of what generates 
the ~ 100 GeV masses of the W's and Z's. The answer could in- 
volve Higgs, technicolor, or other particles with masses ranging 
from 10.8 GeV to 1 TeV, with an intermediate mass scale of 200 to 
300 GeV being a possible region of strong interest. Some of these 
models predict spectacular experimental signatures. It is clear that 
only ISABELLE with L ~ 10° - 10°%5, has an opportunity of ad- 
dressing and resolving such questions. Twelve papers from volume 
one were prepared separately for the data base, along with three 
items previously prepared. (GHT) 


51302 (CERN—81-02) Prospects for polarised beams in 
LEP. Montague, B.W. (European Organization for Nuclear 
Research, Geneva (Switzerland)). 1981. 13p. (CONF- 
8011144—1). NTIS (US Sales Only), PC A02/MF AOI. 
Order Number DE82701073. 

From 28. plenary meeting of the European Committee for 
Future Accelerators; Geneva, Switzerland (7 Nov 1980). 

A survey is given of recent studies that indicate that the pos- 
sibility of achieving polarised electron/positron beams in the LEP 
storage ring is more favourable than hitherto expected; provided 
certain precautions are taken in the design and construction of the 
machine. Polarised beams at energies up to about 50 GeV appear to 
be feasible with known techniques; at 90 GeV the situation is more 
uncertain and special measures, such as Siberian Snakes, may be 
necessary. The physics community is urged to keep spin physics 
under constant review and to ensure that the appropriate priorities 
are maintained for its implementation. 


51303 (KEK—80-4, pp 1-30) Example of e-p colliding 
machine experiments at TRISTAN. Aug 1980. Dep. NTIS 
(US Sales Only). 

From 4. TRISTAN workshop; Oho, Japan (1 May 1979). 

This is a design report of a possible detector system of the e- 
p. colliding machine experiment at TRISTAN. The aim of this note 
is to know what kind of detectors should be developed and what 
kind of requirements the TRISTAN machines and the environmen- 
tal supporting facilities should fulfill. 
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51304 (KEK—80-16) Some calculations for TRISTAN. 
Ruggiero, A.G. (National Lab. for High Energy Physics, 
Oho, Ibaraki (Japan)). Mar 1981. 107p. (CONF-791281—). 
NTIS (US Sales Only), PC A08/MF A0O1. Order Number 
DE82702132. 

From 3. KEK symposium on radiation dosimetry; Oho, Ibar- 
aki, — (4 Dec 1979). 

took only few topics to investigate, some on which I had 

some personal interest, and others that I felt rather crucial for the 
design. In this document I report my calculations on these various 
subjects. Therefore this document represents my tangible contribu- 
tion to TRISTAN design. I give in the following the list of the 
topics which are discussed in this document. 1. Increase of the ver- 
tical betatron emmitance by skew quadrupoles in the electron stor- 
age ring. 2. Bremsstrahlung. 3. Dipole correcting system for elec- 
tron ring. 4. Wigglers at low energies 5. Steady state compensation 
of beam loading in the single beam mode in the electron storage 
ring. 6. Coupled bunch longitudinal instability for electron ring. 7. 
Ion production and trapping in the electron storage ring for TRIS- 
TAN. 8. Estimate of the longitudinal impedance for the TRISTAN 
electron storage ring. 


51305 (KEK—81-4) Can disk be removed in a disk-and- 
washer structure. Inagaki, S. (National Lab. for High 
Energy Physics, Oho, Ibaraki (Japan)). Jun 1981. 20p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82702136. 

A modified disk-and-washer structure, so to speak a coaxial 
coupled cavity structure, is proposed. It has not protrusions called 
disks at the inner surface of the cylinder. The thickness of the 
washer outer rim increases so much that it rather looks like a chain 
of accelerating cavities having slit around the outermost wall and 
through the slit they are coupled in a cylindrical cavity. SUPER- 
FISH calculations show that both accelerating and coupling mode 
can be made confluent** in 7-mode* operation and that the effec- 
tive shunt impedance obtained under certain condition is 27 Mohm/ 
m which is 10% less than that of KEK PF single cavity or scaled 
LASL side-coupled cavity. 


51306 Concept for energy-storage rings at 10—100 MJ. 
Felber, F.S.; Hunter, R.O. Jr. (Western Research Corpora- 
tion, San Diego, California 92121). Journal of Applied Phys- 
ics; 53: No. 6, 3961-3966(Jun 1982). 

A concept is considered for storing 10—100 MJ of electrical 
energy in a relatively lightweight and compact device. Energy is 
stored as electron kinetic energy confined in the vertical betatron 
field of a toroidal ring. Electrons are injected into a ring at full 
voltage but low current and low power. The stored electron 
energy is released on a fast time scale. Synchrotron radiation, wall 
fields, and instabilities constrain the energy that can be stored in 
each ring. 


51307 Orbit effects of the end field multipoles in super- 
conducting magnets. Parzen, G. (Brookhaven National Lab., 
Upton, NY (USA)). Nuclear Instruments and Methods in 
Physics Research; 192: No. 2/3, 157-159(1 Feb 1982). 

Two possible effects due to the end field multipoles in super- 
conducting magnets are pointed out. One effect is the sagitta-end- 
multipole effect in dipoles. A result of this is that the v-shift due to 
an end multipole is not cancelled by an equal and opposite correc- 
tion multipole distributed over the central part of the dipole, which 
complicates the correction of the end multipole effects. A second 
effect is the aperture-higher-multipole effect. The presence of 
higher end field multipoles for which there are no correction coils 
may reduce the good field aperture. These two effects are illustrat- 
ed by computing them for the case of the ISABELLE accelerator. 


51308 HERA-proposal. Kroeger, B. DESY Journal; No. 
2, 8-15(Sep 1981). (In German, English). 


51309 Nonlinear interaction of colliding beams in particle 
storage rings. Herrera, J.C.; Month, M. (Brookhaven Na- 
tional Lab., Upton, NY). Annals of the New York Academy 
of Sciences; 357: 236-248(26 Dec 1980). 

The basic nature of the beam-beam force is discussed indicat- 
ing how the case of continuous beams, which cross each other at 
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an angle, is quite different from the case of bunched beams, which 
collide head-on. Some experimental observations on the beam-beam 
interaction in proton-proton and electron-positron beams are then 
reviewed and interpreted. An important aspect of the beam-beam 
problem in storage rings is the determination of the point in the 
analysis of the particle dynamics at which it is relevant to bring in 
the concepts of stochasticity, slow diffusion, and resonance overlap. 
These ideas are briefly discussed. 
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REFER ALSO TO CITATION(S) 49326, 50320, 50370, 51242, 51245, 51246, 
51248, 51249, 51251, 51296, 51297, 51298, 51303, 51482, 51495, 51662, 51669, 
51673, 51749, 51750 


51310 (AD-A—106176/1) Feasibility of interfacing a mi- 
crocomputer with a multichannel analyzer to perform gamma 
ray spectroscopy. Master's thesis. Clarke, D. III. (Air Force 
Inst. of Tech., Wright-Patterson AFB, OH (USA). School 
of Engineering). Mar 1981. 140p. NTIS, PC A07/MF AOI. 

Interfacing a microcomputer to a Nuclear Data Series 2200 
multichannel analyzer has been demonstrated. Programs for data 
transfer, peak detection, peak net area integration, peak centroid lo- 
cation, and energy calibration were written. Data transfer and peak 
detection scan were demonstrated on 4096 channel spectra in less 
than 5 minutes. Multibyte integer arithmetic routines for the 8080 
microprocessor were written to conserve space and time. A pro- 
posed system for gamma ray spectrum analysis is described in hard- 
ware and software terms. The hardware for the proposed system 
would cost less than $9000 while commercial multichannel analyz- 
ers with the same capabilities would cost in excess of $23,000. 


51311 (ANL/PHY—81-2) Workshop on high-resolution, 
large-acceptance spectrometers. Zeidman, B. (ed.). (Argonne 
National Lab., IL (USA)). 1981. Contract W-31-109-ENG- 
38. 510p. (CONF-8109123—). NTIS, PC A22/MF AQOl. 
Order Number DE82014336. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

Portions of document are illegible. 

The purpose of the Workshop on High-Resolution, Large- 
Acceptance Spectrometers was to provide a means for exchange of 
information among those actively engaged in the design and con- 
struction of these new spectrometers. Thirty-seven papers were 
prepared for the data base. 


51312 (ANL/PHY—81-2, pp IV B.1-IV B.10) General 
design methods. Enge, H.A. (Massachusetts Inst. of Tech., 
Cambridge). 1981. NTIS, PC A22/MF AOl. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

Design principles are discussed. (GHT) 


51313 (ANL/PHY—81-2, pp IV C.1-IV C.14) Optimiz- 
ing energy resolution in accelerator-spectrograph systems. 
Kashy, E. (Michigan State Univ., East Lansing). 1981. 
NTIS, PC A22/MF AOl1. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

This paper describes the optimization of energy resolution in 
magnetic spectrograph systems and at the same time compares two 
significantly different systems, HHH and VHV systems. In the first, 
HHH, we have in the same plane, the incident beam dispersion, the 
nuclear reaction or scattering, and the spectrograph analysis, the 
plane being commonly the Horziontal plane. In the second scheme, 
VHV, which is the case for the Los Alamos HRS (High Resolution 
Spectrograph), the incident beam dispersion and the analysis of the 
reaction products by the spectrograph are in one plane (vertical), 
while the reaction plane is an orthogonal plane (horizontal). This 
latter scheme, VHV, has been selected for the high resolution 1.2 
GeV/c spectrograph to be used in the study of heavy-ion reactions 
at the National Superconducting Cyclotron Laboratory (NSCL) 
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which is being constructed on the campus of Michigan State Uni- 
versity. 


51314 (ANL/PHY—81-2, pp IV E.1-IV E.12) Integrat- 
ed magnet, optics and detector designs for a spectrograph. 
Nolen, J.A. Jr. (Michigan State Univ., East Lansing). 1981. 
NTIS, PC A22/MF A0O1. Contract AC02-80ER10579. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

This report illustrates how the physics measurement goals, 
practical considerations and/or restraints, beam properties, and de- 
tector limitations can all be integrated to lead to an optimized spec- 
trograph design. The various measurement goals are considered 
iteratively or interactively with the magnetic and detector limita- 
tions and specifications to achieve a cost effective design with an 
enhanced probability of success. 


51315 (ANL/PHY—81-2, pp IV K.1-IV K.33) Systems 
considerations for large solid angle detection of coincident re- 
action products from nuclear electroexcitation. Cardman, 
L.S.; Papanicolas, C.N. (Univ. of Illinois, Champaign). 1981. 
NTIS, PC A22/MF AOl. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

Large soild angle detection systems for (e,e’x) measurements 
involving the coincident detection of nuclear decay products from 
either the giant multipole resonances or bound states are discussed. 
Particular emphasis is given to systems considerations relevant to a 
broad variety of electron-induced coincidence studies. 


51316 (ANL/PHY—81-2, pp V C.1-V C.6) Supercon- 
ducting multigap spectrograph. Enge, H.A. (Massachusetts 
Inst. of Tech., Cambridge). 1981. NTIS, PC A22/MF AOl1. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

We have now made a preliminary optical design of a multi- 
gap for hypernuclear studies intended to be used in conjunction 
with a kaon beam at the Brookhaven AGS. 


51317 (ANL/PHY—81-2, pp V E.1-V E.16) QDD and 
QDQ spectrometers at NIKHEF-K. de Vries, H. (National 
Instituut voor Kernfysica en Hoge-energiefysica, Amster- 
dam, The Netherlands). 1981. NTIS, PC A22/MF A011. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

The experimental program of the electron scattering group 
at the 500 MeV, 2-1/2 to 10% duty cycle accelerator in Amster- 
dam contains high-resolution single arm experiments as well as co- 
incidence experiments. The requirements for the detection equip- 
ment for these two classes of experiments are somewhat conflicting; 
a good compromise has been fourd in the construction of two mag- 
netic spectrometers: (1) a high-resolution (Ap/p = 10-*) QDD- 
spectrometer, and (2) a large solid angle (A 2 = 17.2 msr) QDQ 
spectrometer. The QDD is used in high-resolution single-arm ex- 
periments, the QDQ with its more moderate resolving power (= 5 
x 10°*) can be used for single arm experiments where resolution is 
not so important (Giant Resonance (G.R.), Quasi-elastic (Q.E.)). In 
coincidence experiments the QDD is used for the observation of 
the scattered electron, the QDQ for the detection of the knocked- 
out (p, d, a) or produced (7 +-) particle. 


51318 (ANL/PHY—81-2, pp V G.1-V G.8) Moderate 
resolution spectrometer. York, R.; Minehart, R. (Univ. of 
Virginia, Charlottesville). 1981. NTIS, PC A22/MF AO1. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

A general discussion of modern resolution (~ 107%), large 
solid angle (> 10 msr) spectrometers for operation in the several 
GeV regime is presented. 


51319 (ANL/PHY—81-2, pp V H.1-V H.10) High reso- 
lution spectrometer. York, R.; Minehart, R. (Univ. of Vir- 
ginia, Charlottesville). 1981. NTIS, PC A22/MF AOl1. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 _ 1981). 


A QDDDD design for a high resolution spectrometer is pro- 
posed. The design features an estimated resolution of 5 X 1075 
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using a versatile scheme of multiple dipoles. The cost for this spec- 
trometer has been estimated as $1.3 M in 1980. 


51320 (BNL—30620) Optimization of microchannel plate 
multipliers for tracking minimum-ionizing particles. Oba, K.; 
Rehak, P.; Potter, D. (Brookhaven National Lab., Upton, 
NY (USA); Rutgers--the State Univ., Piscataway, NJ 
(USA). Serin Physics Lab.). 1981. Contract AC02- 
76CHO00016. 6p. (CONF-811012—55). NTIS, PC A02/MF 
A01. Order Number DE82010250. 

From IEEE symposium on nuclear science; San Francisco, 
CA, USA (21 Oct 1981). 

The progress in development of special Microchannel Plates 
for particle tracking is reported. The requirements of (1) high spa- 
tial resolution; (2) high density of information; and (3) rate capabili- 
ty were found to be satisfied in a thick Microchannei Plate with a 
CsI coating operating in a focusing magnetic field. The meas- 
urements of the Microchannel Plate detection efficiency, gain and 
noise are presented for several detectors. The pictures of the pas- 
sage and interaction of the high energy charged particles inside the 
detector are shown. 


51321 (BNL—30815) Future prospects for semiconductor 
detectors in high-energy physics. Ludlam, T. (Brookhaven 
National Lab., Upton, NY (USA)). 1981. Contract AC02- 
76CHO00016. 19p. (CONF-8110164—1). NTIS, PC A02/MF 
AO1. Order Number DE82010922. 

From Workshop on semiconductor detectors in high energy 
physics; Batavia, IL, USA (1 Oct 1981). 

Portions of document are illegible. 

The track measuring capabilities of wire chambers and sili- 
con detectors are compared. The question of future prospects is ad- 
dressed in terms of the limitations or breadth of application of semi- 
conductor detectors. Properties of strip detectors, charge transfer 
devices, and microdetector arrays are briefly reviewed, and a gen- 
eral purpose detector facility and its detector requirements are de- 
scribed. Rate capability and pattern recognition of such a detector 
are discussed, and the need for improved mass and momentum res- 
olution is examined. Miniaturization of calorimeter-based detectors 
is covered briefly. Use of detectors in experiments involving rare 
and complex events consisting of up to thousands of final state par- 
ticles, and in experiments involving ultra-relativistic heavy ion colli- 
sions is discussed. (LEW) 


51322 (CONF-801103—67) Study of low noise preampli- 
fier systems for use with room temperature mercuric iodide 
(Hgl2) x-ray detectors. Iwanczyk, J.S.; Dabrowski, A.J.; 
Huth, G.C.; Del Duca, A.; Schenpple, W. (EG and G, Inc., 
Goleta, CA (USA); University of Southern California, Los 
Angeles (USA)). 1980. Contract AC08-76NV01183. 12p. 
NTIS, PC A02/MF A0O1. Order Number DE82017668. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

Portions of document are illegible. 

An analysis of different preamplification systems for use with 
room temperature mercuric iodide x-ray detectors has been per- 
formed. Resistor-, drain-, and light-feedback preamplifiers have 
been studied. Energy resolution of 295 eV (FWHM) for Fe-55 
source (5.9 keV) and 225 eV (FWHM) for the pulser have been ob- 
tained with both the detector and the input FET at room tempera- 
ture using the pulsed-light feedback preamplifier. It has been shown 
that cooling the input FET using a small Peltier element allows the 
energy resolution to be improved up to 25%. 


51323 (CONF-820609—72) Detector-selection technique 
for Monte Carlo transport in azimuthally symmetric geome- 
tries. Hoffman, T.J.; Tang, J.S.; Parks, C.V. (Oak Ridge Na- 
tional Lab., TN (USA)). 1982. Contract W-7405-ENG-26. 
7p. NTIS, PC A02/MF AOl1. Order Number DE82017419. 

From American Nuclear Society annual meeting; Los Ange- 
les, CA, USA (6 Jun 1982). 

Many radiation transport problems contain geometric sym- 
metries which are not exploited in obtaining their Monte Carlo so- 
lutions. An important class of problems is that in which the geome- 
try is symmetric about an axis. These problems arise in the analyses 
of a reactor core or shield, spent fuel shipping casks, tanks contain- 
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ing radioactive solutions, radiation transport in the atmosphere (air- 
over-ground problems), etc. Although amenable to deterministic so- 
lution, such problems can often be solved more efficiently and ac- 
curately with the Monte Carlo method. For this class of problems, 
a technique is described in this paper which significantly reduces 
the variance of the Monte Carlo-calculated effect of interest at 
point detectors. 


51324 (CONF-820667—2) Improved fabrication of Hgl2 
nuclear radiation detectors by machine-cleaving. Levi, A.; 
Burger, A.; Schieber, M.; Vandenberg, L.; Yellon, W.B.; 
Alkire, R.W. (EG and G, Inc., Santa Barbara, CA (USA); 
Hebrew Univ., Jerusalem (Israel). School of Applied Sci- 
ence and Technology; Missouri Univ., Columbia (USA); 
Missouri Univ., Rolla (USA). Dept. of Chemistry). 1982. 
Contract AC08-76NV01183. 8p. NTIS, PC A02/MF AOl1. 
Order Number DE82017674. 

From 5. international workshop on HgI/sub 2/ nuclear radi- 
ation detectors; Jerusalem, Israel (6 Jun 1982). 

Portions of document are illegible. 

The perfection of machine-cleaved sections from Hglz bulk 
crystals was examined. The perfection of the machine-cleaved sec- 
tions as established by gamma diffraction rocking curves was found 
to be much better than the perfection of hand-cleaved sections or 
as grown thin platelets, reaching a perfection similar to that of the 
wire-sawn sections of Hgle. A correlation between the perfection 
and the thickness of the machine-cleaved section was also found, 
i.e., the thicker the cleaved-section the more perfect it is. The re- 
producibility of the fabrication was significantly improved by using 
machine cleaving in the process of fabrication. Large single crystals 
of Hgl2 weighing 20 to 200 g, can be grown from the vapor phase 
using the TOM Technique. In order to fabricate nuclear radiation 
detectors from these single crystals, thin sections of about 0.4 to 0.8 
mm thickness have to be prepared. Up till now, the state-of-the-art 
of fabricating HglI2 nuclear radiation detectors involved two meth- 
ods to get thin sections from the large single crystals: (1) hand- 
cleaving using a razor-blade and (2) solution wire sawing. The 
chemical wire sawing method involves a loss of about 50% of the 
crystal volume and is usually followed by a chemical polishing 
process which involves a significant loss of volume of the original 
volume. This procedure is complicated and wasteful. The tradition- 
al fabrication method, i.e., hand-cleaving followed by rapid nonse- 
lective chemical etching, is simpler and less wasteful. 


51325 (DP—1599) Gamma densitometer for measuring 
Pu density in fuel tubes. Winn, W.G. (Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
Jan 1982. Contract AC09-76SR00001. 49p. NTIS, PC A03/ 
MF AOl1. Order Number DE82014894. 

A fuel-gamma-densitometer (FGD) has been developed to 
examine nondestructively the uniformity of plutonium in aluminum- 
clad fuel tubes at the Savannah River Plant (SRP). The monitoring 
technique is y-ray spectroscopy with a lead-collimated Ge(Li) de- 
tector. Plutonium density is correlated with the measured intensity 
of the 208 keV y-ray from 7°7U (7d) of the **!Pu (15y) decay 
chain. The FGD measures the plutonium density within 0.125- or 
0.25-inch-diameter areas of the 0.133- to 0.183-inch-thick tube walls. 
Each measurement yields a density ratio that relates the plutonium 
density of the measured area to the plutonium density in normal re- 
gions of the tube. The technique was used to appraise a series of 
fuel tubes to be irradated in an SRP reactor. High-density plutoni- 
um areas were initially identified by x-ray methods and then exam- 
ined quantitatively with the FGD. The FGD reliably tested fuel 
tubes and yielded density ratios over a range of 0.0 to 2.5. FGD 
measurements examined (1) nonuniform plutonium densities or hot 
spots, (2) uniform high-density patches, and (3) plutonium density 
distribution in thin cladding regions. Measurements for tubes with 
known plutonium density agreed with predictions to within 2%. 
Attenuation measurements of the 208-keV y-ray passage through 
the tube walls agreed to within 2 to 3% of calculated predictions. 
Collimator leakage measurements agreed with model calculations 
that predicted less than a 1.5% effect on plutonium density ratios. 
Finally, FGD measurements correlated well with x-ray transmis- 
sion and fluoroscopic measurements. The data analysis for density 
ratios involved a small correction of about 10% for y-shielding 
within the fuel tube. For hot spot examinations, limited information 
for this correction dictated a density ratio uncertainty of 3 to 5%. 
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51326 (FEI—888) Emergency track neutron dosemeter- 
spectrometer. Pt. 1. Main performances. Obaturov, G.M.; 
Tumanov, A.A, (Gosudarstvennyj Komitet po 
ee Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehnergeticheskij Inst.). 1980. 14p. (In Russian). NTIS (US 
Sales Only), PC A02/MF_ AOI. 
DE82701114. 

Main physicotechnical parameters for a track neutron dosi- 
meter-spectrometer (TD-S) are presented. It consists of track detec- 
tors contacting with fissionable layers of *°Pu in a cadmium 
casing, of *°°Pu, *°7Np, 7°8U in a 1g/cm? thick }°B filter as well as 
an activation phosphorus detector covered with cadmium. Prob- 
lems of neutron dosimetry under emergency conditions and require- 
ments for instruments used as zone dosimeters are discussed. Fabri- 
cation of the detectors and boron filter used during absolute cali- 
bration of detectors is considered. Calculational results of the boron 
filter transmission function are given. It is shown that in the fast 
neutron range (1-10 MeV) the transmission function T(E)sub(mmk) 
is very close to the transmission calculated on the assumption of ex- 
ponential weakening of neutron fluence in the filter with provision 
for only absorption reactions T(E)sub(abs). In the energy range 
Eo<1 MeV there is the reduction of T(E)sub(mmk) value relative 
to T(E)sub(abs) which is attributed to a strong effect of neutron 
scattering with the filter atoms especially in this energy range. Ex- 
traction of scattered neutrons from a direct beam is well compen- 
sated with scattered neutron "make up” of the detector in the 
energy range Eo>1 MeV. Is is underlined that with respect of the 
above filter neutron scattering with hydrogen atoms effects strong- 
ly on the shaping of the transmission function. The contribution of 
scattered neutrons is decreased when using the boron filter without 
polyethylene. 


Order Number 


51327 (FEI—889) Emergency track dosemeter-neutron 
spectrometer. Results of dosemeter testing. Pt. 2, Obaturov, 
G.M.; Tumanov, A.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehnergeticheskij Inst.). 1980. 15p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82701115. 

Main physical-technical characteristics of the TD-C set of 
track detectors - neutron spectrometers the sensitivity of which 
covers the energy range of 0.4 eV - 10 MeV are considered. Neu- 
tron dose has been determined on the base of absolute measurement 
of detector reading and neutron spectrum reconstruction. Tests 
have been carried out at various reactors. The results of investiga- 
tions on refinement of the TD-C dosemeter characteristics make it 
possible to determine the fluence, kerma and neutron spectra. The 
average error of kerma values has decreased from 15 to 5%. The 
results of Soviet and international experiments have shown, that the 
TD-C emergency zone dosemeter is one of the best neutron dose- 
meters. 


51328 (FEI—1119) Input unit of the DIN-2K spectrom- 
eter detecting system. Glazkov, Yu.Yu.; Stupak, A.I.; Shcha- 
din, N.N. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij 
Inst.). 1980. 15p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE82701113. 

The input unit of the DIN spectrometer detecting system on 
base of SNM-33 counters is described. The counter design is con- 
sidered and its basic specifications are pointed out. The SNM-33 
counter is filled with 97% He+3% COs mixture. The counter 
body is manufactured of stainless steel and is of 32 mm diameter. 
The counter length is 465 mm. The dependence of detecting effi- 
ciency on neutron energy in the energy range 10° %-101 eV for the 
section consisting of the three SNM-33 counters is pointed out. The 
limit permissible time of counter neutron pulse delay which consti- 
tutes 2.88 ys at voltage on counter of 3700 V is experimentally de- 
termined. The design and electrical flowsheets of the amplifier-dis- 
criminator-shaper (ADS) of the DIN-2K spectrometer detecting 
system input unit are described as ADS element base integral cir- 
cuits have been chosen. The following ADS specifications are 
given: negative polarity input amplitude range is 0.5-20 mV, input 
noise level not more than 50 pV, gain is 0-600, threshold . detection 
range - 0.05-5 V, negative polarity output signal amplitude regula- 
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tion range - 5-12 V for output signal duration being lus. The DIN- 
2K spectrometer detecting system input unit operation is illustrated 
by amplitude spectra in the 3080-3500 V operating voltage range. 
238Pu has been used as neutron source. 


51329 (HEDL-SA—2392-FP) Selected etching and an- 
nealing properties of Brazilian quartz crystals for solid state 
track recorder applications. Roberts, J.H.; Gold, R.; Ruddy, 
F.H. (Hanford Engineering Development Lab., Richland, 
WA (USA)). 1981. Contract AC06-76FF02170. 5p. (CONF- 
8109100—1). NTIS, PC A02/MF AOl. Order Number 
DE82003793. 

From 11. international conference on solid nuclear track de- 
tectors; Bristol, UK (7 Sep 1981). 

The etching and annealing properties of Brazilian quartz 
crystals are under investigation to determine their suitability for use 
as solid state track recorders (SSTR) and damage monitors in nu- 
clear reactor environments, where temperatures and neutron 
fluences are high. Observer objectivity in counting fission tracks 
has been established at the 1 to 2% level, and a method of stand- 
ardizing chemical etching from one sample of quartz to another has 
been found. A method has also been found to make corrections for 
track loss due to thermal annealing in terms of the effect of the an- 
nealing on the track size in the direction of maximum bulk etch rate 
parallel to the 100 plane, provided the fractional track loss does not 
exceed ~ 40%. 


51330 (I[AEA-R—2047-F) Development of improved pro- 
cedures for evaluation of neutron cross sections for reactor 
neutron dosimetry. Final report for the period 1 October 
1977-29 Februarv 1980. Vonach, H. (International Atomic 
Energy Agency, Vienna (Austria)). Jun 1980. 125p. NTIS 
(US Sales Only), PC A06/MF AOl. Order Number 
DE82701658. 

The cross-sections for the four important neutron dosimetry 
reactions '*F(n,2n)'*F, *P(n,p)*'Si, ®Nb(n,n’)sup(93m)Nb and 
03Rh(n,n’)sup(103m)Rh were evaluated in the neutron energy 
range from threshold to 20 MeV. For the '*F(n,2n) reaction the 
evaluation could be based entirely on experimental data; for the re- 
actions *'P(n,p)*'Si and '°*Rh(n,n’)sup(103m)Rh large gaps in the 
experimental excitation functions and large discrepancies between 
the existing data made it necessary to supplement the experimental 
data by cross-section calculations and to give about equal weight to 
the experimental and _ calculated cross-sections. For the 
88Nb(n,n’)sup(93m)Nb reaction the evaluation had to be based en- 
tirely on the theoretically calculated cross-sections. The cross-sec- 
tion calculations were performed using the statistical model of nu- 
clear reactions allowing for precompound processes in the first re- 
action step and errors of the calculated cross-sections were estimat- 
ed from their sensitivity to the various input parameters. Cross-sec- 
tion values were evaluated for energy groups between 0.1 MeV and 
1 MeV wide, the width depending on both the slope of the excita- 
tion functions and the density of the available data. For each evalu- 
ated cross-section also an uncertainty (on a 1 sigma confidence 
level) was derived taking into account the errors given by the ex- 
perimentalists, the general consistency of the experimental data and 
the estimated errors of the theoretically calculated cross-sections. In 
addition relative correlation matrices were derived for each evalu- 
ated excitation function describing the correlations between the un- 
certainties of the cross-sections at different energies. The correla- 
tions between the cross-section uncertainties for different reactions 
were found to be negligible. 


51331 (IDO—12094) New fixed nuclear-accident-dosi- 
metry system for the Idaho National Engineering Laboratory. 
Gupta, V.P.; Parker, D.; Cusimano, J.P.; Gesell, T.F. (De- 
partment of Energy, Idaho Falls, ID (USA). Idaho Oper- 
ations Office). Jun 1982. 32p. NTIS, PC A03/MF AOI. 
Order Number DE82019443. 

A simple and inexpensive Nuclear Accident Dosimetry 
(NAD) system for use in criticality accidents is described in this 
report. It consists of activation detectors of indium, gold, copper 
and sulfur for neutron dose estimates and thermoluminescent dosi- 
meters (TLD) and radiophotoluminescent (RPL) dosimeters for 
gamma dose measurements. The method for interpreting the activa- 
tion data for determining neutron fluences and doses (in Kerma and 
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in Element 57 dose) in different energy intervals is described. This 
new NAD was tested in the Eighteenth Nuclear Accident Dosi- 
metry Intercomparison Study at Oak Ridge National Laboratory 
and the results were satisfactory. 


51332 (IFVE-ONF—81-108) Thin detector with ioniza- 
tion tubes for high energy electrons and photons. Amatuni, 
Ts.A.; Denisov, S.P.; Krasnokutskii, R.N.; Lebedenko, 
V.N.; Shuvalov, R.S. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1981. 12p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE82701117. 

A possibility to measure the energy of electrons and photons 
with a simple detector, consisting of a lead convertor and ionization 
tubes filled with pure argon, has been studied. The measurements 
have been performed in a 26.6 GeV electron beam. The best energy 
resolution approximately 16% was achieved for the convertor 
thickness 40 mm and argon pressure > 20 atm. The performance of 
the detector in magnetic field up to 16 kGs has been also studied. It 
turned out that the mean pulse height rises approximately linearly 
with increasing magnetic field and becomes flat at H approximately 
10 kGs. This behaviour is the same for magnetic field perpendicular 
and parallel with respect to the ionization tubes. The energy resolu- 
tion depends weakly on the magnetic field. Ionization tubes filled 
with argon or xenon under high pressure may be used for minimum 
ionizing particle detection. 


51333 (IFVE-ORI—80-121) Calibration of tissue-equiva- 
lent on the base of proportional counter of the Rossi-type on 
the base of linear energy transfer. Antipov, A.V.; Golova- 
chik, V.T.; Potemkin, E.L.; Ryabushenko, S.I. (Gosudarst- 
vennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1980. 15p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE82701118. 

To provide the possibility for calibrating the Rossi type 
counter directly on energy release in a sensitive volume, it is sug- 
gested to use a semiconductor detector (SD) registering energy of 
alpha particle passing the working volume of the counter. A flow- 
sheet of a spectrometric device applied to the analysis of the linear 
transfer of radiation energy (LTE) and to the calibration in LTE is 
given. A spherical tissue-equivalent proportional counter, in which 
a silicon semiconductor counter is built-in, is described. It is shown 
that the use of the counter calibration method suggested permitted 
to significantly improve the accuracy of equivalent dose determina- 
tion and a mean coefficient of radiation quality. The calibration 
method suggested is simple in realization, reliable and can be ap- 
plied to counters having special vacuum casings as well as to 
counters without vacuum casings in the case of overcoming of 
some technical difficulties. As a rule, the calibration procedure 
takes less than an hour and is determined by the calibrating source 
intensity. 


51334 (INIS-mf—6937, pp vp) Data manipulations and 
its influence on the performance parameters of gamma cam- 
eras. Adam, G. (Israel Atomic Energy Commission, Beer- 
sheba. Nuclear Research Center-Negev). 1980. NTIS (US 
Sales Only), PC A1l4/MF AO1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51335 (INIS-mf—6937, pp vp) Effective values of the 
moisture content and neutron source energy for neutron gaug- 
ing. Ingman, D.; Taviv, E. (Technion-Israel Inst. of Tech., 
Haifa. Dept. of Nuclear Engineering). 1980. NTIS (US 
Sales Only), PC Al4/MF AOl1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51336 (INIS-mf—6937, pp vp) Simple estimation of the 
sphere of importance for neutron moisture gauges. Ingman, 
D.; Taviv, E. (Technion-Israel Inst. of Tech., Haifa. Dept. 
of Nuclear Engineering). 1980. NTIS (US Sales Only), PC 
A14/MF AOl1. 
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From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51337 (INIS-mf—6937, pp vp) Continuously pumped 
flash x-ray system, Wajnberg, S.; Notea, A.; Segal, Y.; Fish- 
man, A. (Technion-Israel Inst. of Tech., Haifa. Dept. of Nu- 
clear Engineering). 1980. NTIS (US Sales Only), PC A14/ 
MF AOl. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51338 (INIS-mf—6937, pp vp) Applicability of point 
spread functions in radiography analysis. Fishman, A.; Feld- 
man, U.; Segal, Y.; Notea, A. (Technion-Israel Inst. of 
Tech., Haifa. Dept. of Nuclear Engineering). 1980. NTIS 
(US Sales Only), PC Al4/MF AO1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51339 (INT—122/PS) Positive ions mobility in the gas 
mixtures for filling the proportional counter. Jagusztyn, W. 
(Institute of Physics and Nuclear Techniques, Krakow 
(Poland)). 1979. 16p. (In Polish). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE82701119. 

A description of a new method of the positive ions mobility 
measurements in the gas mixtures for filling proportional counters is 
presented. The positive ions mobility has been determined for the 
selected gas mixtures with Ar, Kr and Xe as the main components. 
The influence of the type and the amount of admixture on the posi- 
tive ions mobility has been discussed on the base of the achieved 
results. 


51340 (IPNO—80-05) Study and set up of a H.V. distri- 
bution network gain stabilized for counting rates over 10° 
pulses/s, for PM 2232. Darlot, F. (Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire). 1980. 43p. (In 
French). NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE82701120. 

In order to fit physical requirements for SPES 3 spectrom- 
eter, a H.V. distribution network has been developed, for RTC PM 
2232 photomultiplier. The main characteristics are the following: a 
clean anode signal (for time pick-off) tr<3ns, tf<5ns, 1% Ia(peak), 
width <30ns; a good gain stability over a wide range of counting 
rates and anode currents AG/G<5% up to 3MCs for Ia>20mA. 
These characteristics have been achieved by using Zener diodes in 
the four last dynodes (without ‘booster’ supply) and a simple com- 
pensation technique in the last dynode. 


51341 (ITEF—9(1981)) Holographic scheme for detection 
of elementary particle interactions in a bubble chamber. 
Mel’nichenko, A.I.; Silaev, V.I. (Gosudarstvennyj Komitet 
po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1981. 16p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOl1. Order 
Number DE82701122. 

Technical possibilities of holographic methods for detecting 
three-dimensional object images in hydrogen bubble chambers are 
considered. The scheme of holographing the vertex detecter - a hy- 
drogen buuble chamber by the method of focused image hologra- 
phy (HFI) is given. The scheme comprises an optical quantum ruby 
generator, a capacitor hydrogen bubble chamber, a lens, optical di- 
vider and photofilm. Investigations of the HFI resolution have 
shown that the HFI maximum permissible resolution at hydrogen 
bubble detection constitutes 5 ym in plane, 154m by depth. It has 
been found that the information volume of the hologram of 
200x80mm dimension at the resolution of the photosensitivive layer 
10° lines mm constitutes 1.6x10'° bits. On the basis of results ob- 
tained the conclusion is drawn on prospects of using holographic 
methods for detecting elementary particle interactions in a bubble 
chamber. 
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51342 (ITEF—62(1981)) Geodesic measurements on the 
MIS ITEPh spectrometer with electrodynamic chambers and 
space reconstruction constants. Bolonkin, B.V.; Grishin, 
A.P.; Korol’kov, I.Ya.; Nozdrachev, V.N.; Porubai, N.L; 
Sokolovskii, V.V. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1981. 1lp. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE82701121. 

A procedure for determining geometric reconstruction con- 
stants by the ITEP 6m magnetic spark spectrometer has been de- 
scribed. Geodesic measurements and the procedure described pro- 
vide 0.3 m/m horizontal and 1.6 mm vertical accuracy of space re- 
construction. The geodesic measurements are performed in two 
stages: chamber certification-measurement of point coordinates on 
mark filaments and soundguides in a system connected with two 
chamber marks (template system), conjunction to the spectrometer 
coordinate system-measurement of chamber mark coordinates in the 
working position of the chambers. The described method for deter- 
mining constants is optimal, as it requires little time (approximately 
2h) and can be used when necessary during each movement of the 
spectrometer chambers. 


51343 (JINR—3-81-459) Ionization neutron detector with 
®Li for the time-of-flight spectrometry. Dolecki, K.; Malecki, 
H.; Stepinski, M. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics). 1981. 3p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE82701128. 


The neutron detector with ®Li for the time-of-flight spec- 
trometry is described. It is a multisectional ionization cylindrical 
chamber with plane electrodes. Due to the application of a wire 
ring-collector an amplitude of electrical pulse does not depend on 
emission angle of charged particle. For the Ar+4% NH, mixture 
and 1.3 atm pressure the rise time of electrical pulse equals 1.7 ps. 
The detector efficiency for 0.6 MeV threshold for 1 eV neutrons 
equals 28%. 


51344 (JINR—10-81-389) Software for HPD measuring 
system using a special hardware processor for handling data 
from magnetic spark spectrometer. Govorun, N.N.; Dikusar, 
N.D.; Tkhang, T.L. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Computing Techniques and Auto- 
mation). 1981. 12p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE82701123. 


Software for HPD measuring system using a special hard- 
ware processor (SHP) for handling data from the magnetic spark 
spectrometer (MIS) is described. The system permits to scan and 
filter data in on-line mode using a medium class computer. Some 
results obtained are presented. Problems connected with the specif- 
ic properties of using SHP for measurement of pictures from MIS 
are discussed. Comparative characteristics of both systems (with 
and without SHP) are also given. 


51345 (JINR—13-81-160) Study on the operation of 
multi-gap projection spark chambers. Golovin, B.M.; Gor- 
nushkin, Yu.A.; Nadezhdin, V.S.; Petrov, N.I. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1981. 8p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE82701124. 


A design of a multi-gap projection spark chamber is de- 
scribed. The dependence of track structure on value and direction 
of clearing field is determined. The possibility of quantitative deter- 
mination of two space angles which characterize the trajectory di- 
rection by one projection of a track is shown. The possibility of the 
multi-gap projection spark chamber operation with internal target is 
shown too. 
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51346 (JINR—13-81-162) System for acquisition and pre- 
liminary processing of data from a C-detector of the ARES 
spectrometer. Baranov, V.A.; Zhuravlev, N.I.; Ilenburg, R.; 
Korenchenko, S.M.; Kornev, V.I.; Kuchinskii, N.A.; 
Medved’, S.V.; Sinaev, A.N.; Churin, I.N.; Shvartsenberg, 
F. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Nuclear Problems). 1981. 8p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82701125. 

The hardware and software of the automated aquisition and 
data processing system is described. The data are taken from the 
charge particle detector of the ARES spectrometer. The M-6000 
minicomputer carries out data acquisition, the preliminary data 
processing and parameter checking. Then information is transmitted 
through the KRS-4200 front-end computer to the main-frame EC- 
1040 computer for final processing and storage. 


51347 (JINR—13-81-323) Effect of methane on the qual- 
ity of tracks at the laser detection of electrons in helium 
streamer chamber. Ul'man, P.; Ul'man, Kh.; Shcherbakov, 
Yu.A.; Zeliger, K. (Joint Inst. for Nuclear Research, Dubna 
(USSR)). 1981. 10p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE82701126. 

The effect of methane on the quality of tracks at laser detec- 
tion of electrons in a helium streamer chamber is investigated. It 
turned out that for the direct shadow-method registration of elec- 
tron tracks at a field intensity of 10 kV/cm one should add more 
than 1% of methane. The addition of methane reduces the memory 
time and increases the refractive index of the gas mixture which 
gives a higher jump of the refractive index on the and of the 
streamer and photoionization suppression. These three factors affect 
favourably the possibility of track localization. Investigations using 
spark discharges in helium demonstrate that it is possible, in princi- 
ple, to perform direct shadow-method registering of phase inhomo- 
geneities in pure helium either. The influence of laser pulse delay 
time relatively to the beginning of dischange in the streamer cham- 
ber is also demonstrated on the shadowgraphs. An attempt has been 
made to interprete the observed effects. 


51348 (JINR—13-81-467) Semiconductor detectors in nu- 
clear research. Osipenko, B.P. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems). 1981. 
Tp. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE82701127. 

The results of experiments carried out during 1976-1980 on 
the working out of preparation technology and methods of using 
semiconductor detectors are described. The possibility is shown of 
using semiconductor many-layer spectrometers for physical re- 
search in pion and proton beams. The prospects for development of 
these works in the five-year plan are discussed. 


51349 (JINR—E-13-81-269) Geometrical aberrations in 
curved Bragg crystal spectrometers. Zschornack, G.; Muller, 
G.; Musiol, G. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Dept. of New Acceleration Methods). 1981. 21p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE82701129. 

Using some simplifying assumptions, the line profile and po- 
sition are obtained which are observed at reflecting the monochro- 
matic lines in the focusing Bragg Crystal-diffraction spectrometer 
for geometries with the finite dimensions of a source and crystal. In 
detail, the influence of non-zero source and crystal dimensions, is 
discussed for Johann and Johansson spectrometers. Analytical and 
numerical studies are provided. It is shown that some parameters 
produce line asymmetries and shifts of the reflex center of gravity. 
For single non-zero dimensions analytical dependences for the shifts 
of the reflex center of gravity are derived. From numerical calcula- 


tions the change of the reflex amplitude and the peak width are 
presented. 
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51350 (JINR-R—1-12164) Double-cone and combined 
methods for measuring the average particle energy in colli- 
mated beams by means of the Vavilov-Cherenkov radiation. 
Zrelov, V.P. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1979. 12p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A01. Order Number 
DE82701130. 

Two possible methods for measuring the average energy of 
relativistic particles in collimated beams are described. The first 
method is, in fact, a simple conventional method (or the double re- 
flection method) when a trigonal prism-radiator is added to a plane- 
parallel radiator. As a result, two cones of Vavilov-Cherenkov radi- 
ation are emitted from the faces of the prism-radiator. This makes it 
possible to make a four-fold measurement of the average particle 
energy and achieve twice as high the accuracy of the simple 
method during a single exposure. The second method is a combined 
one. It is, in fact, the so-called simple method (or too the double 
reflection method) added by an achromatic prism. This makes it 
possible to decrease considerably the required flux of particles and 
automatize the process of measuring the energy. The formulas and 
examples of calculations are given. 


51351 (KEK—80-1, pp 20-26) Measurement of neutrons 
in the mixed radiation field at KEK. Ban, S.; Hirayama, H. 
(National Lab. for High Energy Physics, Oho, Ibaraki 
(Japan)). Apr 1980. NTIS (US Sales Only), PC A08/MF 
AOl. 


From 3. KEK symposium on radiation dosimetry; Oho, Ibar- 
aki, Japan (4 Dec 1979). 

A number of detectors are used at KEK whose response 
vary with neutron energies to measure neutron fluxes. And several 
instruments are used for the routine survey work. They are dis- 
cussed below. 


51352 (LA-UR—82-340) Spectrometer detectors. Morris, 
C.L. (Los Alamos National Lab., NM (USA)). 1981. Con- 
tract W-7405-ENG-36. 18p. (CONF-8109123—1). NTIS, PC 
A02/MF A0O1. Order Number DE82008125. 

From Workshop on high-resolution, large-acceptance spec- 
trometers; Argonne, IL, USA (8 Sep 1981). 

Portions of document are illegible. 

Comparisons of different techniques for position meas- 
urements in spectrometer focal plane detector systems are made. 
Capabilities and limits of gas proportional detectors are discussed. 


51353 (LA-UR—82-837) One gigasample per second tran- 
sient recorder: a performance demonstration. Linnenbrink, 
T.E.; Gradl, D.A.; Ritt, D.M.; DeWitte, G.J.; Hutton, J.D. 
(Los Alamos National Lab., NM (USA)). 1982. Contract 
W-7405-ENG-36. 4p. (CONF-820708—2). NTIS (US Sales 
Only). Order Number DE82013300. 

From IEEE annual conference on nuclear and space radi- 
ation effect; Las Vegas, NV, USA (20 Jul 1982). 

The performance demonstrated by a one gigasample per 
second (1 Gs/s) transient recorder currently in advanced develop- 
ment portends an important new instrument for recording single 
transient data. A Charge-Coupled Device (CCD) is used to sample 
a continuous analog signal. Samples acquired at the full sampling 
rate (1 Gs/s) are temporarily stored in the CCD, then read out at a 
slow rate (e.g., 250 Ks/s) into a conventional analog-to-digital con- 
verter prior to storage in nonvolatile, digital memory. Enhanced 
circuitry and techniques developed over the past three years have 
yielded higher performance than originally anticipated. According- 


ly, the target specification has been revised to reflect higher expec- 
tations. 


51354 (LBL—12775) Hydrogen concentration and distri- 
bution in high-purity germanium crystals. Hansen, W.L.; 
Haller, E.E.; Luke, P.N. (Lawrence Berkeley Lab., CA 
(USA)). Oct 1981. Contract W-7405-ENG-48. 8p. (CONF- 
811012—52). NTIS, PC A02/MF AOl. Order Number 
DE82005844. 

From IEEE symposium on nuclear science; San Francisco, 
CA, USA (21 Oct 1981). 

High-purity germanium crystals used for making nuclear ra- 
diation detectors are usually grown in a hydrogen ambient from a 
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melt contained in a high-purity silica crucible. The benefits and 
problems encountered in using a hydrogen ambient are reviewed. A 
hydrogen concentration of about 2 x 10’°cm~* has been determined 
by growing crystals in hydrogen spiked with tritium and counting 
the tritium B-decays in detectors made from these crystals. Anneal- 
ing studies show that the hydrogen is strongly bound, either to de- 
fects or as He with a dissociation energy > 3 eV. This is lowered 
to 1.8 eV when copper is present. Etching defects in dislocation- 
free crystals grown in hydrogen have been found by etch stripping 
to have a density of about 1 x 10? cm~® and are estimated to con- 
tain 10° H atoms each. 


51355 (LBL—13486) Monte Carlo calculations of the op- 
tical coupling between bismuth germanate crystals and photo- 
multiplier tubes. Derenzo, S.E.; Riles, J.K. (Lawrence 
Berkeley Lab., CA (USA)). Oct 1981. Contract W-7405- 
ENG-48. Sp. (CONF-811012—51). NTIS, PC A02/MF 
AOl. Order Number DE82004845. 

From IEEE symposium on nuclear science; San Francisco, 
CA, USA (21 Oct 1981). 

The high density and atomic number of bismuth germanate 
(BisxGesO12 or BGO) make it a very useful detector for positron 
emission tomography. Modern tomograph designs use large num- 
bers of small, closely-packed crystals for high spatial resolution and 
high sensitivity. However, the low light output, the high refractive 
index (n=2.15), and the need for accurate timing make it important 
to optimize the transfer of light to the photomultiplier tube (PMT). 
We describe the results of a Monte Carlo computer program devel- 
oped to study the effect of crystal shape, reflector type, and the re- 
fractive index of the PMT window on coupling efficiency. The 
program simulates total internal, external, and Fresnel reflection as 
well as internal absorption and scattering by bubbles. 


51356 (LBL—14308) Dynamic positron emission tomo- 
graphy in man using small bismuth germanate crystals. Der- 


enzo, S.E.; Budinger, T.F.; Huesman, R.H.; Cahoon, J.L. 
(Lawrence Berkeley Lab., CA (USA); California Univ., 
Berkeley (USA). Donner Lab.). Apr 1982. Contract W- 
7405-ENG-48. 14p. (CONF-820434—8; CONF-820456—1). 
NTIS, PC A02/MF A0O1. Order Number DE82014997. 

From 6. international conference on positron annihilation; 
Arlington, TX, USA (3 Apr 1982). 

Primary considerations for the design of positron emission 
tomographs for medical studies in humans are the need for high 
imaging sensitivity, whole organ coverage, good spatial resolution, 
high maximum data rates, adequate spatial sampling with minimum 
mechanical motion, shielding against out of plane activity, pulse 
height discrimination against scattered photons, and timing discrimi- 
nation against accidental coincidences. We discuss the choice of de- 


tectors, sampling motion, shielding, and electronics to meet these 
objectives. 


51357 (LBL—14401) Theoretical analysis of the use of 
germanium detectors for time-of-flight emission tomography. 
Llacer, J.; Spieler, H.; Goulding, F.S. (Lawrence Berkeley 
Lab., CA (USA)). May 1982. Contract AC03-76SF00098. 
Tp. (CONF-8205105—2). NTIS, PC A02/MF A0Ol. Order 
Number DE82018779. 

From IEEE Computer Society workshop on time-of-flight 
positron tomography; St Louis, MO, USA (17 May 1982). 

Portions of document are illegible. 

A theoretical analysis of the timing capabilities of Ge semi- 
conductor detectors in time-of-flight positron emission tomography 
is presented. The effect of detector size on efficiency and time reso- 
lution is discussed. The relevant noise sources are determined and 
the optimum filter is derived to optimize the slope-to-noise ratio, 
while minimizing the effect of collection time variations on time 
resolution. The performance of the ideal filter is compared with a 
single RC integrator. For a lower energy threshold of 200 keV, 
time resolution of better than 250 ps seems to be a realistic goal for 
a detector of 0.5 x 0.5 cm cross section and 3 cm length. This de- 
tector would yield an overall efficiency of 36% for 511 keV 
gamma-rays and 80% of the detected photons would fall in the 
Gaussian part of the timing spectrum. 
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51358 (NP—2903586) Properties of TL dosemeters after 
irradiation with heavy ions at high doses. Huebner, K. (Tech- 
nische Univ., Dresden (German Democratic Republic). Sek- 
tion Physik). 10 May 1981. 9p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE82903586. 

Portions of document are illegible. 

The thermoluminescent phosphors LiF:Mg,Ti and CaF2:Mn 
were irradiated at different JINR accelerators with 630 MeV pro- 
tons and with '1*C® ions (73 MeV) and '8O* ions (75 MeV). For 
LiF luminophors (used in the thermoluminescent dosimeter) the ob- 
served supralinearity in the dose-response curves after irradiation 
with heavy charged particles differs from that of X and gamma 
rays. For high linear energy transfer supralinearity is not observed. 
In the case of CaF2, after irradiation with high doses of '*C and 
18Q ions appears a peak at lower temperatures. The calculation of 
the activation energy (trap death) shows that there should be a trap 
inversion. (LEW) 


51359 (PNL—4044) Radiation standards and calibrations. 
FY-1981 annual report. Roberson, P.L.; Yoder, R.C.; Fox, 
R.A.; Hooker, C.D.; Hogan, R.T.; Holbrook, K.L.; Hadley, 
R.T. (Pacific Northwest Lab., Richland, WA (USA)). Jul 
1982. Contract AC06-76RL01830. 66p. NTIS, PC A04/MF 
A01. Order Number DE82019748. 

The research program encompasses: reviewing calibration 
standards, regulations, and handbooks; assuring that calibration pro- 
cedures used are in agreement with technically accepted methods; 
maintaining basic radioactive sources and instruments that serve as 
radiological standards; and providing traceability to the National 
Bureau of Standards where possible. In addition, major efforts are 
being expended to upgrade the 318 calibration facility. This report 
focuses on major accomplishments during FY-1981. However, most 
maintenance and quality assurance efforts involve routine support 
and only a summary report is provided. (PSB) 


51360 (SAND—82-0402C) Measurement of the energy 
specta from gamma radiation fields. Minnema, D.M.; Berry, 
D.T. (Sandia National Labs., Albuquerque, NM (USA)). 
1982. Contract AC04-76DP00789. 20p. (CONF-820655—1). 
NTIS, PC A02/MF A0O1. Order Number DE82016738. 

From Health Physics Society annual meeting; Las Vegas, 
NV, USA (27 Jun 1982). 

Portions of document are illegible. 

The ability to measure the energy spectrum of a gamma ra- 
diation field is very beneficial for radiation protection consider- 
ations. Identifying the actual components and processes that make 
up the field is essential for efficient and cost effective shield design. 
This report discusses the use of a handheld intrinsic germanium 
spectrometer in measuring the energy spectra of the gamma radi- 
ation fields generated during the operation of the Sandia Pulsed Re- 
actors. These reactors are bare reactor assemblies operated in a 
concrete shield building at Sandia National Laboratories. The re- 
sults are to be incorporated in the design of a new shield building 
to house the newest member of the family of SPR reactors. The 
detector interfaces to a computerized MCA through a 500 foot 
cable package, and the computer/MCA is mounted in a trailer al- 
lowing outdoor and mobile applications of the system. The detector 
is capable of being operated in fields up to about 5 mR/hr gamma 
without collimation, and collimation techniques are being studied to 
allow higher radiation levels. The techniques developed allow 
qualitative and quantitative analysis of the energy spectra of the 
field. The major contributing factors to the field can be identified, 
allowing one to selectively reduce or shield against these factors 
more effectively. Other uses for the system are being explored, 
such as evaluating portable detector calibration procedures, and 
these will also be discussed. 


51361 (SLAC—247, pp 184-214) Secondary vertex detec- 
tion at the SLC, Mar 1982. NTIS, PC A99/MF AOl1. 

From SLC workshop on experimental use of the SLAC 
linear collider; Stanford, CA, USA (17 Dec 1981). 

The vertex topology of a high energy e*e™ interaction con- 
tains a wealth of information. These interactions copiously produce 
the tau lepton and hadrons containing the c and b quarks; all these 
particles decay within a millimeter or so of the primary interaction 
point, giving these interactions a rich secondary vertex structure. 
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With suitable detectors, one can hope to reconstruct these vertices 
and so tag events with tau’s, c’s and b’s; measure lifetimes and 
mixing angles; and perhaps directly measure the flavor of c and b 
jets. The spatial resolution and track-pair resolution required of 
such detectors demand detector development, but several tech- 
niques, including solid state microstrip and CCD detectors, pressur- 
ized drift chambers, and holographic bubbble chambers look prom- 
ising. Vertex detection in the colliding beam environment has al- 
ready yielded a measurement of the tau lifetime. The SLC, with its 
micron-sized beam and one-centimeter sized beam pipe is uniquely 
suited for these studies. Compared to conventional storage rings, it 
offers a well-defined and minute primary interaction point, the pos- 
sibility of locating a detector within a centimeter of the interaction 
(an order of magnitude improvement over LEP), negligibly thin 
beam pipes, and a repetition rate low enough to permit novel detec- 
tors and readout schemes. This report discusses the physics accessi- 
ble with vertex detectors, depicts the physics environment at 100 
GeV - particle multiplicities, momenta, angular correlations, and to- 
pologies of charm decays, sketches the elements of a vertex detec- 
tor, and, through some model studies evaluates the spatial resolu- 
tion and track-pair resolution requirements, and summarizes the de- 
tector technologies which seem most promising for vertex detec- 
tion. 


51362 (SLAC—247, pp 215-259) Calorimetry. Mar 1982. 
NTIS, PC A99/MF AOl1. 

From SLC workshop on experimental use of the SLAC 
linear collider; Stanford, CA, USA (17 Dec 1981). 

We have divided this study of calorimetry at the SLC into 
five topics: physics with calorimeters, readout geometries, perform- 
ance of existing detectors, calorimeter technologies, and new calori- 
meter designs. The first topic is a review of the Z° physics in 
which calorimetry would be important. We discuss the Monte 
Carlo model and the general features of the events which it gener- 
ates. We consider how the physics affects the design of the electro- 
magnetic and hadron calorimeters in energy resolution, segmenta- 
tion, solid angle coverage, and general performance. The two ways 
of reading out a calorimeter, strips and towers, are the basis of the 
second topic. We discuss a model which makes quantitative com- 
parisons of these two schemes, with particular reference to electro- 
magnetic calorimeters. These programs should be useful in other 
studies of calorimeter performance as well. There are six detectors 
at PEP and SPEAR with calorimetric elements. The third topic is 
a review of their performance at present energies and an evaluation 
of the problems which would arise at SLC energies. The new tech- 
nologies which may be mature enough for use in an SLC detector 
are considered as the fourth topic. Some are now being built into 
anti pp detectors, others are in test beam stages, and others are still 
bright ideas. We review ten techniques and include references for 
further pursuit. The last section combines the physics goals, readout 
schemes, and present and future techniques into sensible calorimeter 
designs which sharpen the issues. Six models resulted. We discuss 
their strengths, weaknesses, feasibility, and rough costs. 


51363 (SLAC—247, pp 345-412) Particle identification. 
Mar 1982. NTIS, PC A99/MF AO1. 

From SLC workshop on experimental use of the SLAC 
linear collider; Stanford, CA, USA (17 Dec 1981). 

In this report are presented the results of the SLC working 
group on particle identification. The report consists of four sec- 
tions, each of which deals with a particular me.hod of particle iden- 
tification. These sections cover dE/dx, Cherenkov radiation, time- 
of-flight (TOF), and transition radiation detectors. The main em- 
phasis of the studies has been on hadron identification and e/7 sep- 
aration. The task of this group has been to review the various 
methods of particle identification, in particular as applied to the 
SLC environment. This was to be done without designing a real 
detector. Because of this restriction, the study is not complete, but 
we have gone as far as possible under the imposed constraints. We 
have presented the current state of the art in terms of detector 
design and provided limits on achievable resolutions and momen- 
tum ranges over which particle identification is possible. For the 
most part, the problems of segmentation cannot be dealt with until 
one can discuss actual detector designs, taking into account particu- 
lar physics desires as well as additional components of a complete 
detector (€.g., shower counters, tracking chambers, etc.). One ex- 
ception is for TOF, where the standard system of TOF scintillation 
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counters can be reduced to a one-dimensional problem and one can 
discuss the question of segmentation in a semi-reasonable manner. 


51364 (UCID—19397) Estimating the Cerenkov neutron 
sensitivity of Suprasil (SiO2) and Lucite (C;HsO2), Clark, D. 
(Lawrence Livermore National Lab., CA (USA)). 20 Apr 
1982. Contract W-7405-ENG-48. 39p. NTIS, PC A03/MF 
AOl. Order Number DE82015594. 

Fast neutrons hitting a sample of suprasil will produce light. 
This light is Cerenkov light produced by high energy (> .2 MeV) 
electrons traversing the transparent medium. Neutrons produce 
these electrons in a two step process. First, the neutrons inelastical- 
ly scatter with either the silicon (Si) or the oxygen (O) atoms pro- 
ducing inelastic gamma rays. Some of these gammas, in turn, will 
also react producing, primarily, Compton electrons with some pair 
production electrons possible. The majority of these Compton elec- 
trons will have enough energy to induce Cerenkov light produc- 
tion. For intermediate energy neutrons (2 to 20 MeV), this process 
is efficient enough to produce a relatively simple neutron detector 
with some desirable properties. Estimations of the Cherenkov/neu- 
tron sensitivities of suprasil and lucite are presented. (WHK) 


51365 (UCID—19411) Summary of rules for sampling, 
decimation, and interpolation of experimental data. Clark, 
G.A.; Bogdan, E.J. (Lawrence Livermore National Lab., 
CA (USA)). Apr 1982. Contract W-7405-ENG-48. 47p. 
NTIS, PC A03/MF AO1. Order Number DE82016360. 

Portions of document are illegible. 

This laboratory reference contains a condensed set of rules 
for sampling, decimating and interpolating experimental data. Em- 
phasis is placed upon the fact that limitations of measurement 
equipment can restrict the ability to sample continuous-time signals. 
Those limitations are discussed, along with examples of decimation 
and interpolation of some actual data from the LLNL transient 
electromagnetic range. 


51366 High sensitivity transuranic waste assay by simul- 
taneous photon and thermal-neutron interrogation using an 
electron linear accelerator. Franks, L.A.; Pigg, J.L. (EG and 
G, Inc., Goleta, CA (USA). Santa Barbara Div.); Caldwell, 
J.T.; Cates, M.R.; Kunz, W.E.; Noel, B.W.; Close, D.A. 
(Los Alamos National Lab., NM (USA)). Nuclear Instru- 
ments and Methods in Physics Research; 193: No. 3, 571- 
576(1 Mar 1982). 

Simultaneous photon and neutron interrogation from elec- 
tron linear accelerator pulses is used as the basis for a unique assay 
technique for transuranics. Both prompt and delayed neutrons from 
the induced fissions are counted on a single detection system, and 
the contributions from each interrogating flux are resolved. Detec- 
tion limits (3sigma) for *°°Pu were estimated to be 3 mg for prompt 
fission neutrons and 6 mg for delayed neutrons. The technique also 
provides a clear distinction between fissile and fertile nuclides. 


51367 High speed liquid scintillators for optical fiber ap- 
plications. Lutz, S.S.; Franks, L.A.; Flournoy, J.M. (EG and 
G, Inc., Santa Barbara, CA (USA)); Lyons, P.B. (Los 
Alamos National Lab., NM (USA)). Nuclear Instruments 
and Methods in Physics Research; 193: No. 3, 623-629(1 Mar 
1982). 

Three liquid scintillator systems have been developed which 
offer the long-wavelength emission and short impulse response re- 
quired for long-path, wide-bandwidth, optical fiber applications. 
Binary liquid systems employing the dye Coumarin 540-A are re- 
ported with impulse responses (fwhm) of 1.4 ns at 570 nm in benzyl 
alcohol and 350 ps at 525 nm in pseudo-cumene. Addition of 10 g/l 
of 4,4’"di(2-butyloctoxy-1)-p-quaterpheny] substantially improves 
performance of the latter system at low Coumarin 540 concentra- 
tions. A third system using the dye Nile Blue nitrate has a fwhm of 
less than 1 ns at 700 nm when simultaneously heated and quenched 
with phenol. 
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51368 Test of a single volume Cherenkov counter and 
drift chamber detector. Scharre, D.L. (Stanford Linear Ac- 
celerator Center, CA (USA)). Nuclear Instruments and 
oa in Physics Research; 192: No. 2/3, 205-208(1 Feb 
1982). 

A prototype detector which utilizes a single gas volume for 
both a Cherenkov counter radiator and a drift chamber has been 
built and tested. Such a detector has practical use in high energy 
physics experiments which require both charged particle momen- 
tum measurement and particle identification. The advantage in 
using such a system is the reduction in size and cost of such a 
system as compared to the cost of a similar system which uses two 
distinct gas volumes for the Cherenkov radiator and the drift cham- 
ber. 


51369 Signal shaping and tail cancellation for gas propor- 
tional detectors at high counting rates. Boie, R.A.; Hrisoho, 
A.T.; Rehak, P. (Brookhaven National Lab., Upton, NY 
(USA)). Nuclear Instruments and Methods in Physics Re- 
search; 192: No. 2/3, 365-374(1 Feb 1982). 

A low noise, wide bandwidth preamplifier and signal proc- 
essing filter were developed for high counting rate proportional 
counters. The filter consists of a seven pole Gaussian integrator 
with symmetrical weighting function and continuously variable 
shaping time, tausub(s), of 8-50 ns (fwhm) preceded by a second 
order pole/zero circuit which cancels the long (1/t) tails of the 
chamber signals. The preamplifier is an optimized common base 
input design with 2 ns rise time and an equivalent noise input 
charge < 2000 r.m.s. electrons, when connected to a chamber with 
10 pF capacitance and at a filtering time, tausub(s), of 10 ns. 


51370 Particle size sensitivity of condensation nucleus 
counters. Sinclair, D. (U.S. Dept. of Energy, New York). 
Atmospheric Environment; 16: No. 5, 955-958(1982). 

The counting efficiency of condensation nucleus counters as 
affected by aerosol particle size has been studied by many investiga- 
tors. Literature on this subject was reviewed and it was found that 
the size for 100% efficiency varies from 0.01 to 0.09 ym depending 
on the type of counter, the nature of the particle and the investiga- 
tor. The minimum detectable diameter varies from 0.0014 to 0.005 
pum. Measurements made at the Environmental Measurements Lab- 
oratory (EML) showed that the efficiency of the Pollak and the 
TSI falls to about 15% at diameters of 0.005 ym. The General 
Electric and the Environment One do not show this effect, at least 
when compared with the EML continuous flow counter. 


51371 Cryogenic ionization chamber for high-resolution 
fission cross-section measurements. Extermann, R.C.; Au- 
champaugh, G.F.; Moses, J.D.; Olsen, C.E.; Hill, N.W. (Los 
Alamos Natl Lab, NM). Nuclear Instruments and Methods in 
Physics Research; 189: No. 2-3, 477-484(1 Nov 1981). 

This paper describes a multiple-plate gas ionization chamber 
designed for cross-section measurements of neutron-induced fission 
in strongly radioactive nuclei. The requirements of high resolution 
are discussed, in particular the need for cooling the sample to 
reduce Doppler broadening, and the selection of the gas mixtures 
that will enable fast counting at a low temperature. The observed 
gain in resolution with cooled samples is in good agreement with 
theoretical predictions. 7 refs. 


51372 Ductile transplutonium metal alloys. Conner, 
W.V. (to Dept. of Energy). US Patent Application 310,248. 
9 Oct 1981. 35p. Contract AC04-76DP03533. 

Portions of document are illegible. 

Alloys of Ce with transplutonium metals such as Am, Cm, 
Bk and Cf have properties making them highly suitable as souces of 
the transplutonium element, e.g., for use in radiation detector tech- 
nology or as radiation sources. The alloys are ductile, homogene- 
ous, easy to prepare and have a fairly high density. 


51373 PLUTO back at PETRA, substantially improved. 
Timm, U. DESY Journal; No. 2, 16-20(Sep 1981). (in 
German, English). 


51374 Timing discriminator using leading-edge extrapola- 
tion. Gottschalk, B. (to Dept. of Energy). US Patent Appli- 
cation 288,562. 30 Jul 1981. 16p. Contract AC03-76SF00515. 

Portions of document are illegible. 

A discriminator circuit to recover timing information from 
slow-rising pulses by means of an output trailing edge, a fixed time 
after the starting corner of the input pulse, which is nearly inde- 
pendent of risetime and threshold setting is described. This appara- 
tus comprises means for comparing pulses with a threshold voltage; 
a capacitor to be charged at a certain rate when the input signal is 
one-third threshold voltage, and at a lower rate when the input 
signal is two-thirds threshold voltage; current-generating means for 
charging the capacitor; means for comparing voltage capacitor with 
a bias voltage; a flip-flop to be set when the input pulse reaches 
threshold voltage and reset when capacitor voltage reaches the bias 
voltage; and a clamping means for discharging the capacitor when 
the input signal returns below one-third threshold voltage. 


51375 Trends in instrumentation for environmental radi- 
ation measurements at Los Alamos Scientific Laboratory. 
Hiebert, R.D.; Wolf, M.A. (Los Alamos Scientific Lab., 
NM). IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; No. 1, 264-271(Feb 1981). 

Recent instruments developed to fulfill radiation monitoring 
needs at Los Alamos Scientific Laboratory are described. Labora- 
tory instruments that measure tritium gas effluents alone, or in the 
presence of activated air from D-T fusion reactors are discussed. 
Fully portable systems for gamma, x-ray, and alpha analyses in the 
field are described. Also included are descriptions of survey instru- 
ments that measure low levels of transuranic contaminants and that 
measure pulsed-neutron dose rates. 
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REFER ALSO TO CITATION(S) 51358 


51376 (CEA-R—5116) Effect of neutron and gamma irra- 
diation on magnetic bubble memories. Cambou, B. (CEA 
Centre d'Etudes de Bruyeres-le-Chatel, 92 - Montrouge 
(France)). Jun 1981. 155p. (In French). NTIS (US Sales 
Only), PC A08/MF A0O1. Order Number DE82702099. 

Thesis. 

Many years of research preceeded the introduction of mag- 
netic bubble memories (M.B.M.) into the memory components 
market. They are used as bulk storage memories principally for 
their non volatile characteristics under irradiation. A physical and 
technological description of MBM is given in the first part of the 
text together with the results of work on their vulnerability when 
subjected to irradiation. Permanent damage caused by neutrons and 
gamma radiation on thin magnetic layers is then studied. A theo- 
retical analysis on the stability of bubbles based on the results of 
pulsed laser experiments is given. The stability of the information 
stored in a commercially available MBM subjected to neutron and 
gamma irradiation (MBM - TIB 203 of 92 kBits, Texas) is described 
in the last part of the text. The vulnerability thresholds determined 
for the MBM are too high for them to be used in a radioactive en- 
vironment with an improved electronic control system. 


51377 (HMI-B—353) GfW-handbook: Data Compilation 
of Irradiation Tested Electronic Components. Wulf, F.; 
Braeunig, D.; Gaebler, W. (Hahn-Meitner-Institut fuer 
Kernforschung Berlin G.m.b.H. (Germany, F.R.). Bereich 
Datenverarbeitung und Elektronik; Deutsche Forschungs- 
und Versuchsanstalt fuer Luft- und Raumfahrt e.V., Koeln 
(Germany, F.R.). Bereich fuer Projekttraegerschaften). Jun 
1981. 452p. NTIS (US Sales Only), PC A20/MF AOl 
Order Number DE82750491. 

Loose-leaf collection. 2. ed. 

The present 2. edition of the Data Compilation of Irradiation 
Tested Electronic Components represents a continuation of the 1. 
edition and is published as a loose-leaf handbook. In addition to the 
190 reports provided in the 1. issue, the present handbook contains 
an additional 44 test reports of currently used semiconductor de- 
vices in a comprehensive but easy-to-handle graphical and tabular 
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presentation. Statistical values are given in order to facilitate the 
parts life-time evaluation in a radiative environment. 


51378 (KEK—80-1, pp 119-130) Effect of gamma-ray 
and electron irradiation on the response of solid-state track 
detectors. Study of muscovite mica. Fukuda, K. (Radiation 
Center of Osaka Prefecture, Sakai (Japan)). Apr 1980. NTIS 
(US Sales Only), PC A08/MF AOl1. 

From 3. KEK symposium on radiation dosimetry; Oho, Ibar- 
aki, Japan (4 Dec 1979). 

Specimens of muscovite mica were first exposed to fission 
fragments and then to various gamma-ray fields from a ®Co source 
ranging from 1.9 x 10° to 1.6 x 10* Mrad dose. The results show 
that the average etched width of fission-fragment tracks decreases 
with increasing gamma-ray dose. Shallow pits were observed in 
etched specimens when the gamma-ray dose exceeded 5 x 10° 
Mrad. Numerous shallow etch pits caused by the gamma-ray irra- 
diation interfered with the observation of fission tracks in the speci- 
mens. No shallow etch pits were observed in the specimen annealed 
for 100 min at 600°C before the gamma-ray irradiation. Pre-anneal- 
ing extends the "safety limits’ of gamma background below which 
muscovite mica can be used to observe fission tracks without any 
gamma-ray interference. Gamma-ray and electron irradiation 
caused significant increase of the resistance to thermal decomposi- 
tion of muscovite mica. The resistance increased markedly in the 
dose range from 5 x 10° to 8 x 10° Mrad. These phenomena suggest 
the use of mica to assess radiation doses of gamma rays and elec- 
trons up to several thousand megarads. 


51379 (SAND—82-0775C) Permanent damage effects in 
Si and AlGaAs/GaAs photodiodes. Wiczer, J.J.; Dawson, 
L.R.; Osbourn, G.C.; Barnes, C.E. (Sandia National Labs., 
Albuquerque, NM (USA)). 1982. Contract AC04- 
76DP00789. 20p. (CONF-820708—7). NTIS, PC A02/MF 
AO1l. Order Number DE82018292. 

From IEEE annual conference on nuclear and space radi- 
ation effect; Las Vegas, NV, USA (20 Jul 1982). 

A study of permanent damage effects in photodiodes due to 
total dose exposures of 10° rad (Si) ionizing-radiation from a ®Co 
source is discussed. Specifically, the degradation of optical quantum 
efficiency and increases in photodiode leakage current in Si PIN 
structures are compared with specially designed and fabricated, 
double heterostructure AlGaAs/GaAs photodiodes. Results indi- 
cate some degradation in quantum efficiency (20 to 30%) for both 
types of devices. Leakage currents were found to increase signifi- 
cantly after 10° rad in the Si PIN structures but only increase 
slightly in the AlGaAs/GaAs structures. 


51380 (SAND—82-0789C) Rapid annealing in advanced 
bipolar microcircuits. Wrobel, T.F.; Evans, D.C. (Sandia 
National Labs., Albuquerque, NM (USA)). Jul 1982. Con- 
tract AC04-76DP00789. 17p. (CONF-820708—5). NTIS, PC 
A02/MF A0O1. Order Number DE82018772. 

From IEEE annual conference on nuclear and space radi- 
ation effect; Las Vegas, NV, USA (20 Jul 1982). 

Portions of document are illegible. 

Several new device technologies were characterized for 
rapid-annealing following a burst of fast neutrons. The annealing re- 
sponses for the breakout devices were found to be consistent with 
those predicted from existing models. An analytical expression de- 
rived from the model is presented. Several of the breakout devices 
studied indicated that digital integrated circuits produced from 
some of the technologies studied could have neutron hardness 
levels in excess of 1 x 10> nvt (E > 10 keV). In addition the neu- 
tron response data for FAST and ALS nand gates are presented. 


4403 Miscellaneous Instruments 


REFER ALSO TO CITATION(S) 49142, 49148, 49311, 49396, 50021, 50412, 
51944, 52406 


51381 (BPO-RDR—827) Microlenses for laser-to-fibre 
coupling. North, J.C.; Stewart, J.H. (Post Office Research 
Centre, Ipswich (UK)). 10 Jan 1980. 8p. Post Office Re- 
— Center, Martlesham Heath, Ipswich IP5 7RE, Eng- 
and. 


A simplified ray tracing technique is used to analyse the cou- 
pling between a semiconductor laser and an optical fibre via a 
spherical or cylindrical microlens. The results show that a reason- 
able compromise between coupling efficiency, ease of fabrication 
and alignment tolerance is achieved by a lens with radius of curva- 
ture approximately equal to the core diameter. The trade-offs in- 
volved in improving coupling efficiency are discussed. 


51382 (EFI—457(64)-80) Magnetometer for measuring 
the magnetic field integral of wiggler-magnet. Urikhanyan, 
V.S. (Erevanskij Fizicheskij Inst. (USSR)). 1981. 18p. (in 
Russian). NTIS (US Sales Only), PC A02/MF AOl1. Order 
Number DE82701075. 

A highly sensitive magnetometer is developed on the basis of 
transformation into proportional electric signal of ponderomotive 
force which arises when placing the current-carrier conductor of 
constant current in magnetic field. Semiconductor piezoresistive 
converters are used as force sensors. The magnetometer voltage 
sensitivity of magnetic field integral is no less than 2.45x10° V/Tm, 
the threshold sensitivity is no more than 4x10~* Tm. The working 
length of the magnetometer is 600 mm and the cross section of the 
current-carrying conductor is 0.8 mm. The magnetometer working 
current through the current-carrying conductor is 2-5 A, and the 
maximum output signal is 2 V. The magnetometer can be used for 
measuring the magnetic field integral in narrow gaps of periodical 
magnetic structures in elementary particle ecceleration technique. 


51383 (IS-M—367) Range of applicability of inversion al- 
gorithms. Thompson, R.B.; Gray, T.A. (Ames Lab., IA 
(USA)). 1981. Contract W-7405-ENG-82. 18p. (CONF- 
810839—17). NTIS, PC A02/MF A0Ol. Order Number 
DE82014315. 

From AF/DARPA review of progress in quantitative NDE; 
Boulder, CO, USA (2 Aug 1981). 

Portions of document are illegible. 

A number of inversion algorithms have recently been devel- 
oped which have been shown to be able to size flaws under ideal 
conditions. In real inspection situations, these conditions are often 
violated. This paper presents a discussion of the degradation in 
sizing accuracy that follows. Previous studies of the effects of 
signal-to-noise ratio and bandwidth are reviewed, followed by new 
results defining the effects of beam focusing, material anisotropy, 
and multiple flaws. Primary attention is given to the 1-D inverse 
Born approximation, with lesser emphasis on the 3-D inverse Born 
and long wavelength approaches. 


51384 (LA—9298-MS) Apparatus for dynamic measure- 
ment of gases released from materials heated under pro- 
grammed temperature-time control. Early, J.W.; Abernathey, 
R.M. (Lawrence Livermore National Lab., CA (USA)). 
Apr 1982. Contract W-7405-ENG-36. 14p. NTIS, PC A02/ 
MF AOl1. Order Number DE82015072. 

Portions of document are illegible. 

This apparatus, a prototype of one being constructed for 
hotcell examination of irradiated nuclear materials, measures dy- 
namic release rates and integrated volumes of individual gases from 
materials heated under controlled temperature-time programs. It 
consists of an inductively heated vacuum furnace connected to a 
quadrupole mass spectrometer. A computerized control system 
with data acquisition provides scanning rates down to ls and on- 
line tabular and graphic displays. Heating rates are up to 1300°C/ 
min to a maximum temperature of 2000°C. The measurement range 
is about 107 to 10~? torr-liter/s for He, CHs, H2O, Nez, and CO and 
10-* to 10~? torr-liter/s for He, Kr, and Xe. Applications are de- 
scribed for measurements of Kr and Xe in mixed oxide fuel, various 
gases in UO: pellets, and He in 7°*PuO2 power and heat sources. 


51385 (LA-UR—82-112) Holography at x-ray wave- 
lengths. Solem, T.C.; Baldwin, G.C.; Chapline, G.F. (Los 
Alamos National Lab., NM (USA)). 1981. Contract W- 
7405-ENG-36. 16p. (CONF-811229—2). NTIS, PC A02/ 
MF AOl1. Order Number DE82010416. 

From International conference on lasers; New Orleans, LA, 
USA (14 Dec 1981). 

Portions of document are illegible. 
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We discuss alternative holographic techniques for imaging 
microscopic structures with a short-pulse, high intensity, high-quan- 
tum-energy laser. We find that Fresnel transform holography using 
a photoresist for registration of the hologram is most likely to be 
within the scope of near term technology. Although it has advan- 
tages in time gating, using an in-line electron microscope for holo- 
gram registration has an unacceptable tradeoff between quantum ef- 
ficiency and resolution. Fourier transform holography using a re- 
flector to generate the reference beam might be a reasonable alter- 
native using low resolution film, but is necessarily more complicat- 
ed. We discuss the dependence of the required laser intensity on the 
resolution sought and on the elastic and absorption cross sections. 
We conclude that resonant scattering must be used to obtain holo- 
grams at reasonable intensities. 


51386 (LBL—13790) Experiments with powdered CMN 
thermometers between 10 mK and 4K, and a comparison with 
an NBS SRM 768 fixed-point device. Fogle, W.E.; Hornung, 
E.W.; Mayberry, M.C.; Phillips, N.E. (Lawrence Berkeley 
Lab., CA (USA)). Aug 1981. Contract W-7405-ENG-48. 3p. 
(CONF-810809—20). NTIS, PC A02/MF AOl. Order 
Number DE82007861. 

From 16. international conference on low temperature phys- 
ics; Los Angeles, CA, USA (19 Aug 1981). 

Comparison of a powdered CMN thermometer with an NBS 
fixed point device demonstrates an internal inconsistency in the T/ 
sub c/'s assigned to the fixed point device. T/sub c/’s between 100 
and 200 mK are in excellent agreement with a temperature scale 
interpolated between He vapor pressure temperatures and nuclear 
orientation temperatures, but there is a discrepancy of 8% at the 15 
mK point. Evidence for different susceptibility-temperature rela- 
tions for superficially similar CMN thermometers is also presented. 


51387 (MLM—2804) Reproducibility of an automated 
laser Raman system for light-gas analysis. Spangler, P.A.; 
Seliskar, C.J. (Mound Facility, Miamisburg, OH (USA)). 27 


May 1982. Contract AC04-76DP00053. 16p. NTIS, PC 
A02/MF AO1. Order Number DE82015829. 

The experimental design, method of data collection, and sub- 
sequent analysis of an experimental laser Raman system are de- 
scribed. Results describe the feasibility of application of this system 
for light gas analysis. It is shown that the l-o standard deviation 
reproducibilities of 0.03% can be obtained for major isotopic com- 
ponents (97%) and 0.9% reproducibility for a 12.3% component. 
Gases present at 0.49% can be analyzed with better than 4% repro- 
ducibility. 


51388 (MLM—2883) Examination of an elastic model for 
analysis of stress in a ceramic header. Rey, M.C. (Mound 
Facility, Miamisburg, OH (USA)). 18 Dec 1981. Contract 
AC04-76DP00053. 10p. NTIS, PC A02/MF AOl. Order 
Number DE82006220. 

Thermal stress encountered in a ceramic/metal seal of cylin- 
drical geometry was analyzed in terms of a linear elastic model. 
Calculations were completed for a variety of ceramic and metal 
materials typical of ceramic/metal combinations used to make seals 
for electronic applications. The limitations of the purely elastic ap- 
proach were demonstrated. The non-elastic and the non-mechanical 
aspects of the problem were also examined. 


51389 (SAND—81-2651) Elementary approach to the six- 
port reflectometer, its theory and implementation. Moyer, 
R.D. (Sandia National Labs., Albuquerque, NM (USA)). 
Apr 1982. Contract AC04-76DP00789. 17p. NTIS, PC A02/ 
MF AOl1. Order Number DE82015514. 

Over the past decade, the theory and performance of the six- 
port reflectometer as a basis for network analysis measurements 
have been developed to a very high degree. The relatively complex 
theory is well documented in a sizable body of literature. In this 
paper, the key ideas from several sources in the literature are 
brought together and presented in a way which hopefully helps one 
develop a satisfying intuitive feel for just how a six-port reflecto- 
meter operates. In addition, suggestions are made which should 
allow many laboratories to appropriate the advantages of the six- 
port reflectometer (in a limited way) without the necessity of a 
large capital outlay. 
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51390 (SAND—82-0911C) Data memory system for a 
seafloor-earthquake-measuring instrument. Ryerson, D.E.; 
Lopez, A.A. (Sandia National Labs., Albuquerque, NM 
(USA)). 1982. Contract AC04-76DP00789. 9p. (CONF- 
820920—1). NTIS, PC A02/MF AOl. Order Number 
DE82016808. 

From International telemetering conference; San Diego, CA, 
USA (28 Sep 1982). 

Portions of document are illegible. 

A Seafloor Earthquake Measurement System for measuring 
strong motion seismic data has been developed and tested as part of 
the Offshore Instrumentation Program. The system's function is to 
gather data for the design and regulation of offshore structures such 
as oil platforms and pipelines. The seafloor package is a self-con- 
tained unit capable of operating unattended for up to one year with 
data readout on command via an underwater acoustic telemetry 
system. One of the problems with such a system is the large 
memory required to store seismic data. This memory also must con- 
sume very little power to conserve battery life. To meet these con- 
ditions a combination low-power CMOS buffer memory and a one- 
million-bit magnetic bubble main memory with switched power 
was developed. This paper describes these memories and how they 
are controlled by a microprocessor to save the best data since the 
last data readout. 


51391 (UCRL—87025) Gold transmission gratings with 
submicrometer periods and thickness > 0.5 pum. Ceglio, 
N.M.; Price, R.H.; Hawryluk, A.M.; Melngailis, J.; Smith, 
H.I. (Lawrence Livermore National Lab., CA (USA); Mas- 
sachusetts Inst. of Tech., Cambridge (USA)). Dec 1981. 
Contract W-7405-ENG-48. 17p. (CONF-8105103—2). 
NTIS, PC A02/MF A0O1. Order Number DE82010065. 

From 16. symposium on electron ion and photo beam tech- 
nology; Dallas, TX, USA (26 May 1981). 

Gold gratings with spatial periods of 0.3 and 0.2 wm have 
been fabricated in thicknesses of 0.6 and 0.25 ym, respectively, and 
used in x-ray spectroscopy and spatial-period-division. Fabrication 
techniques included: holographic lithography, shadowing, x-ray 
lithography and gold microplating. Control of linewidth to toler- 
ances of the order of 10 nm has been demonstrated for gratings of 
0.2 pm period. A high resolution imaging spectrometer, composed 
of a 22x Wolter x-ray microscope in conjunction with a gold trans- 
mission grating, was tested. At a wavelength of 0.69 nm a resolving 
power, A/A A, of 200 was demonstrated. Resolution in this case 
was source size limited. Gratings of 99.5 nm period were exposed 
in PMMA by x-ray (A = 4.5 nm) spatial-period-division. 


51392 Analog quadrature signal to phase angle data con- 
version by a quadrature digitizer and quadrature counter. Bu- 
chenauer, C.J. (to Dept. of Energy). US Patent Application 
304,737. 23 Sep 1981. 36p. Contract W-7405-ENG-36. 

Portions of document are illegible. 

The quadrature phase angle phi (t) of a pair of quadrature 
signals S;(t) and S2(t) is digitally encoded on a real time basis by a 
quadrature digitizer for fractional phi (t) rotational excursions and 
by a quadrature up/down counter for full phi (t) rotations. The pair 
of quadrature signals are of the form Si(t) = k(t) sin phi (t) and 
S2(t) = k(t) cos phi (t) where k(t) is a signal common to both. The 
quadrature digitizer and the quadrature up/down counter may be 
used together or singularly as desired or required. Optionally, a 
digital-to-analog converter may follow the outputs of the quadra- 
ture digitizer and the quadrature up/down counter to provide an 
analog signal output of the quadrature phase angle phi (t). 


51393 Method and apparatus for fast laser-pulse detec- 
tion using gaseous plasmas. McLellan, E.J.; Webb, J.A. (to 
Dept. of Energy). US Patent Application 274,917. 18 Jun 
1981. 17p. Contract W-7405-ENG-36. 

The method and device of the instant invention is a detector 
of pulsed laser radiation which utilizes the electromotive force gen- 
erated by the plasma formed when such radiation is focused onto a 
surface. Measurements are made with a 10.6 4m COz laser capable 
of producing peak intensities of 10'* W/cm? when directed through 
a converging lens. Evacuated detector response to such laser inten- 
sity if 1 kV signal peak amplitude and subnanosecond risetimes into 
a 50 1 load. Detector performance is found to be greatly altered 
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with the introduction of a background gas. For example, with one 
atmosphere of air, the detector produces prompt signals of the 
order of 1 V with subnanosecond response for pulse trains lasting 
100 ns. With argon, krypton, or zenon at pressures of the order of 
10 torr, the detector generates trigger pulses of about 250 V ampli- 
tude and 0.2 ns risetimes. Such detectors are quite robust when irra- 
diated with high intensity laser radiation and are useful for qualita- 
tive laser beam monitoring. 


51394 pH meter probe assembly. Hale, C.J. (to Dept. of 
Energy). US Patent Application 273,154. 12 Jun 1981. 1p. 
Contract AC03-76SF00515. 

An assembly is disclosed for mounting a pH probe in a flow- 
ing solution, such as a sanitary sewer line, which prevents the sensi- 
tive glass portion of the probe from becoming coated with grease, 
oil, and other contaminants, whereby the probe gives reliable pH 
indication over an extended period of time. The pH probe assembly 
utilizes a special filter media and a timed back-rinse feature for 
flushing clear surface contaminants of the filter. The flushing liquid 
is of a known pH and is utilized to check performance of the probe. 


51395 Video flowmeter. Lord, D.E.; Carter, G.W.; Pe- 
trini, R.R. (to Dept. of Energy). US Patent Application 
272,228. 10 Jun 1981. 12p. Contract W-7405-ENG-48. 

A video flowmeter is described that is capable of specifying 
flow nature and pattern and, at the same time, the quantitative 
value of the rate of volumetric flow. An image of a determinable 
volumetric region within a fluid containing entrained particles is 
formed and positioned by a rod optic lens assembly on the raster 
area of a low-light level television camera. The particles are illumi- 
nated by light transmitted through a bundle of glass fibers sur- 
rounding the rod optic lens assembly. Only particle images having 
speeds on the raster area below the raster line scanning speed may 
be used to form a video picture which is displayed on a video 
screen. The flowmeter is calibrated so that the locus of positions of 
origin of the video picture gives a determination of the volumetric 
flow rate of the fluid. 


51396 Locating interfaces in vertically-layered materials 
and determining concentrations in mixed materials utilizing 
acoustic-impedance measurements. (to Dept. of Energy). US 
Patent Application 272,227. 10 Jun 1981. 26p. Contract 
AC06-77RL01030. 

Measurement of the relative and actual value of acoustic 
characteristic impedances of an unknown substance, location of the 
interfaces of vertically-layered materials, and the determination of 
the concentration of a first material mixed in a second material are 
presented. A highly damped ultrasonic pulse is transmitted into one 
side of a reference plate, such as a tank wall, where the other side 
of the reference plate is in physical contact with the medium to be 
measured. The amplitude of a return signal, which is the reflection 
of the transmitted pulse from the interface between the other side 
of the reference plate and the medium, is measured. The amplitude 
value indicates the acoustic characteristic impedance of the sub- 
stance relative to that of the reference plate or relative to that of 
other tested materials. Discontinuities in amplitude with repeated 
measurements for various heights indicate the location of interfaces 
in vertically-layered materials. Standardization techniques permit 
the relative acoustic characteristic impedance of a substance to be 
converted to an actual value. Calibration techniques for mixtures 
permit the amplitude to be converted to the concentration of a first 
material mixed in a second material. 


51397 Head assembly for multiposition borehole extenso- 
meter. Frank, D.N. (to Dept. of Energy). US Patent Appli- 
cation 271,752. 9 Jun 1981. 9p. Contract W-7405-ENG-48. 

A head assembly for a borehole extensometer and an im- 
proved extensometer for measuring subsurface subsidence. A plural- 
ity of inflatable anchors provide discrete measurement points. A 
metering rod is fixed to each of the anchors which are displaced 
when subsidence occurs, thereby translating the attached rod. The 
head assembly includes a sprocket wheel rotatably mounted on a 
standpipe and engaged by a chain which is connected at one end to 
the metering rod and at the other end to a counterweight. A 
second sprocket wheel connected to the standpipe also engages the 
chain and drives a connected potentiometer. The head assembly 
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converts the linear displacement of the metering rod to the rotary 
motion of the second sprocket wheel, which is measured by the po- 
tentiometer, producing a continuous electrical output. 


51398 (BG-Trans—5789) Detection of buried pipes in a 
model sand bath using impulsive sound waves. Motooka, S.; 
Okujima, M. Translated from Nippon Onkyo Gakkaishi ; 33: 
No. 6, 311-318(Jun 1977). 22p. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE82904466. 

Portions of document are illegible. 

A method of detecting pipes buried underground has been 
developed by placing a transmitter on the ground surface, by using 
a pulse echo method, carrying out special signal processing of the 
received signals and constructing an underground cross-sectional 
display. Tests for detecting buried pipes were carried out in two 
sand baths. The results of these tests confirm that the method is ex- 
tremely effective, since it was possible to detect 80mm PVC pipes 
and carbon steel pipes used for plumbing, which were buried 
within 1.3m of the ground surface, since it was possible to detect 
150mm pipes buried at depths of 1.2m irrespective of the pipe mate- 
rial, i.e., carbon steel pipes used for plumbing, asbestos pipes, clay 
(pottery) pipes and PVC pipes, and since the present equipment 
was sufficiently sensitive to detect two 75mm PVC pipes buried at 
different depths directly beneath each other and obliquely to each 
other. The advantages of the equipment for the detection of buried 
objects and the signal processing method are that it is easy to oper- 
ate and it is possible to confirm the presence of buried pipes from a 
series of output waveforms by varying the delay times even when 
measurements have been made in only one position. Finally, the au- 
thors would like to thank the staff of the CEL of Ibaraki ECR part 
of Nippon Telegraph and Telephone Public Corporation who coop- 
erated in the measurements. 
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REFER ALSO TO CITATION(S) 49290, 50947 
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51399 Stability and compatibility studies with the inor- 
ganic explosive 2-(5-cyanotetrazolato)pentaamminecobalt(II]D 
perchlorate (CP). Massis, T.M.; Morenus, P.K.; Huskisson, 
D.H.; Merrill, R.M. (Sandia National Lab., Albuquerque, 
NM). Journal of Hazardous Materials; 5: No. 4, vp([nd)). 
Contract AC04-76DP00789. 
2-(5-Cyanotetrazolato)pentaamminecobalt(III) perchlorate 
(CP) is an inorganic secondary explosive that has been developed 
for applications involving deflagration-to-detonation transition. Pre- 
viously the primary explosives lead azide and lead styphnate had 
been used. Stability and compatibility studies with CP have been 
conducted for periods up to three years. By using the rate of for- 
mation of cobalt (II) as the prime stability measurement for CP no 
reaction above baseline has been observed at temperatures at or 
below 80°C. At 120°C, approximately 2.2% reaction has been 
measured after three years with the concentration approaching a 
constant value. With the typical materials of construction in low 
voltage detonators, no compatibility problems with CP have been 
found. Adhesives such as epoxies have also shown good compatibil- 
ity characteristics with CP. The only material tested thus far that 
exhibits potential compatibility problems with CP has been copper. 


51400 (LA-UR—81-3416) Kinetics of the thermal decom- 
position of solid PETN. Miller, G.D.; Haws, L.D.; Dinegar, 
R.H. (Los Alamos National Lab., NM (USA)). 1982. Con- 
tract W-7405-ENG-36. 21p. (CONF-820801—1). NTIS, PC 
A02/MF AO1. Order Number DE82004368. 

From 19. international symposium on combustion; Haifa, 
Israel (8 Aug 1982). 

The thermal decomposition of PETN below its melting 
point has been investigated. Separate monitoring of six product 
gases allowed individual initial rates of reaction and activation ener- 
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gies to be calculated. The activation energies for the production of 
both N2O and H2O are between 50 and 56 kcal.mol™', pointing to a 
single process operant over the entire temperature range 363 to 408 
K. The other four observed products have activation energies that 
are significantly higher. The activation energies for CO? and Ne 
formation are 65 to 66 kcal.mol~! while those for the production of 
CO and [NO + NO,] are 71 to 75 kcal.mol~’. Whether these 
values represent two or only one additional mechanism is not clear, 
however, for the 20° width uncertainty limits overlap. Thr process- 
es or process involved in the formation of CQ, Nz, CO, and [NO 
+ NOz2] appear(s) to change at 373 K, as a dramatic drop in activa- 
tion energies is observed at lower temperatures. 


51401 (LA-UR—81-3776) Three dimensional modeling of 
shock initiation of heterogeneous explosives. Mader, C.L.; 
Kershner, J.D. (Los Alamos National Lab., NM (USA)). 
1982. Contract W-7405-ENG-36. 20p. (CONF-820801—2). 
NTIS, PC A02/MF A0O1. Order Number DE82006145. 

From 19. international symposium on combustion; Haifa, 
Israel (8 Aug 1982). 

Portions of document are illegible. 

The basic processes in the shock initiation of heterogeneous 
explosives have been investigated theoretically using a model of a 
cube of nitromethane containing 91 cubic air holes. The interaction 
of a shock wave with the density discontinuities, the resulting hot 
spot formation and interaction, and the buildup to propagating det- 
onation were computed using three-dimensional numerical Eulerian 
hydrodynamics with Arrhenius chemical reaction and accurate 
equations of state. The basic process in the desensitization of a het- 
erogeneous explosive by preshocking with a shock pressure too low 
to cause propagating detonation was numerically modeled. 


51402 (MLM—2900) Electrothermal response testing: a 
component development tool. Munger, A.C.; Powers, J.M. 
(Mound Facility, Miamisburg, OH (USA)). 16 Apr 1982. 
Contract AC04-76DP00053. 14p. NTIS, PC A02/MF AO1. 
Order Number DE82012694. 

Electrothermal response testing is a technique for uncover- 
ing flaws in component design or manufacturing procedures that no 
other NDT test can detect. Computer technology, now enabling 
rapid calculation of thermal quantities, has been added to the test 
since the technique of transient pulse testing was first developed in 
the early 1960’s. The test measures changes to the environment of a 
component bridgewire induced by loading the unit or by some sort 
of environmental exposure. Use of the testing technique has uncov- 
ered component flaws that x-ray, resistance testing, or visual in- 
spection have not detected. Although the test does not predict 
component failure, it does indicate the probability of failure or un- 
wanted conditions, and has become an integral part of component 
development at Mound. 


51403 (MLM—2936(OP)) Feasibility of a free-standing 
insertable heat source. Munger, A.C.; Mohler, J.H.; Kelly, 
M.D. (Monsanto Research Corp., Miamisburg, OH (USA). 
Mound Facility). 1982. Contract AC04-76DP00053. 16p. 
NTIS, PC A02/MF AO1. Order Number DE82014207. 

Portions of document are illegible. 

The feasibility of a free-standing insertable heat source to re- 
place an existing heat powder charge has been demonstrated. Suc- 
cessful development of this design eliminates the need for three 
laser weld joints, a high pressure interface and various manufactur- 
ing processes in the next assembly. Previous work yielded a compo- 
nent consisting of a stainless steel tube loaded with Fe/KC10, heat 
powder and a pyrotechnic ignitor. Although this design is adequate 
for the function, the advantages of an insertable heat source 
prompted the present development. The initial concept was to load 
a heat powder into a thin-walled container that could be inserted 
later. Varying air gaps prevented proper heat transmission. A free- 
standing thermite compact pressed to the inside contour of the 
stainless steel tube was then developed. This compact was attached 
to an ignitor which could then be threaded into the next assembly. 
Various thermite materials were evaluated. An iron oxide-alumi- 
num-nickel thermite was selected for this application. The density 
and blend ratio selections were based on the thermal profile most 
nearly duplicating that of the Fe/KC10, system. 
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51404 (MLM—2937(OP)) Header effects on the hot wire 
ignition characteristics of a CP DDT detonator. Ewick, 
D.W. (Mound Facility, Miamisburg, OH (USA)). 1982. 
Contract AC04-76DP00053. 8p. (CONF-820710—4). NTIS, 
PC A02/MF AOl1. Order Number DE82013943. 

From 8. international pyrotechnics symposium; Steamboat 
Springs, CO, USA (12 Jul 1982). 

All-fire and no-fire data are presented for CP DDT detona- 
tors with both ceramic and glass-ceramic headers, which feature in- 
sulator materials with significantly different thermal conductivities. 
Detonator output and run-to-detonation distance data are also pre- 
sented. 


51405 (SAND—81-1853) Characterization of the shock 
attenuation properties of lightly compacted damp earth. 
Dyckes, G.W. (Sandia National Labs., Albuquerque, NM 
(USA)). Aug 1981. Contract AC04-76DP00789. 15p. NTIS, 
PC A02/MF AO1. Order Number DE82008489. 

Portions of this report are illegible. 

The shock-mitigating properties of lightly compacted damp 
alluvium placed over hemispherical surface charges of composition 
C-4 explosive are described. Small air cavities surrounding the ex- 
plosive did not have a significant effect on the recorded pressures 
in the earth at distances greater than 3 ft. Exponential and power 
functions derived from the pressure data were consistent with the 
scaling function, R = 6.6W/sup 1/3/, used for determining the 
earth thickness required to contain the explosive. 


51406 (SAND—82-0338C) PRESS: a computer program 
for evaluating explosive-material loading processes. Burchett, 
O.L. (Sandia National Labs., Albuquerque, NM (USA)). 
1982. Contract AC04-76DP00789. 19p. (CONF-820710—7). 
NTIS, PC A02/MF AO1. Order Number DE82015256. 

From 8. international pyrotechnics symposium; Steamboat 
Springs, CO, USA (12 Jul 1982). 

Portions of document are illegible. 

The loading process for an explosive device must control 
within fixed tolerances not only the amount but the length of the 
explosive material that is compacted in the device’s chargeholder. 
Most loading processes are empirically determined to achieve the 
desired tolerances with respect to the amount and length of the ex- 
plosive material that is compacted in the chargeholder of the explo- 
sive device. An acceptable loading process for an explosive device 
can be established analytically by using the computer program, 
PRESS, which utilizes the known compaction behavior of the ex- 
plosive material and a simple one-dimensional analysis to determine 
the effect of chargeholder friction and the applied compaction pres- 
sure on the final dimensions and the stress-density states of the 
compacted explosive material. PRESS is configured to evaluate the 
effects of unloading in addition to the effects of changes in the 
chargeholder dimensions, the applied compaction pressure and the 
coefficient of friction between the chargeholder and the explosive 
material. The details of the analysis that is incorporated into the 
computer program, PRESS, and an illustrative example of the re- 
sults of a loading process parameter study are presented. 


51407 (SAND—82-0472C) Pyrotechnic deflagration ve- 
locity and permeability. Begeal, D.R.; Stanton, P.L. (Sandia 
National Labs., Albuquerque, NM (USA)). 1982. Contract 
AC04-76DP00789. 17p. (CONF-820710—3). NTIS, PC 
A02/MF AO1. Order Number DE82014100. 

From 8. international pyrotechnics symposium; Steamboat 
Springs, CO, USA (12 Jul 1982). 

Particle size, porosity, and permeability of the reactive mate- 
rial have iong been considered to be important factors in propellant 
burning rates and the deflagration-to-detonation transition in explo- 
sives. It is reasonable to assume that these same parameters will 
also affect the deflagration velocity of pyrotechnics. This report de- 
scribes an experimental program that addresses the permeability of 
porous solids (particulate beds), in terms of particle size and poros- 
ity, and the relationship between permeability and the behavior of 
pyrotechnics and explosives. The experimental techniques used to 
acquire permeability data and to characterize the pyrotechnic burn- 
ing are discussed. Preliminary data have been obtained on the burn- 
ing characteristics of titanium hydride/potassium perchlorate 
(THKP) and boron/calcium chromate (BCCR). With THKP, the 
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velocity of a pressure wave (from hot product gases) in the un- 
burned region shows unsteady behavior which is related to the ini- 
tial porosity or permeability. Simultaneous measurements with pres- 
sure gauges and ion gauges reveal that the pressure wave precedes 
the burn front. Steady burning of BCCR was observed with pres- 
sure gauge diagnostics and with a microwave interferometry tech- 
nique. 


51408 (SAND—82-0478C) Shock sensitivity of the explo- 
sive 2-(5-Cyanotetrazolato) Pentaamine Cobalt(III) Perchlor- 
ate (CP). Fogelson, D.J.; Schwarz, A.C. (Sandia National 
Labs., Albuquerque, NM (USA); Ktech Corp., Albuquer- 
que, NM (USA)). 1982. Contract AC04-76DP00789. 9p. 
(CONF-820710—2). NTIS, PC A02/MF AOl. Order 
Number DE82013637. 

From 8. international pyrotechnics symposium; Steamboat 
Springs, CO, USA (12 Jul 1982). 

The inorganic explosive, 2-(5-Cyanotetrazolato) Pentaamine 
Cobalt(III) Perchlorate, more commonly designated CP, is used in 
a number of hot-wire initiated deflagration-to-detonation detona- 
tors. Analyses of the safety aspects of these detonators are depend- 
ent upon utilizing shock initiation sensitivity data on this explosive 
where sensitivity is defined as the amplitude (P) and duration (tau) 
of the shock stimulus which produces a 50% probability of initi- 
ation. In this work the shock sensitivity of CP powder pressed to 
1.50 Mg/m® bulk density was determined using flyer plate impact 
techniques which provided pulse durations of 0.17 ws and 0.23 ps 
and pulse amplitudes of 0.8 to 2.3 GPa. Impact tests were conduct- 
ed in air and vacuum, and with flyers of different area. It was nec- 
essary to develop a new test technique to generate flyer velocities 
to bracket the threshold of initiation for this study. This was done 
by electrically exploding a metal foil against a lucite shock-modera- 
tor from which a plastic flyer lifted off at a controlled velocity. 
The energy source was a large capacitor bank and provided flyer 
velocities repeatable within 7% and with a planarity of 30 ns or 
less. The pressure thresholds for detonation of CP were found to be 
1.75 GPa and 1.40 GPa, for pulse durations of 0.17 ws and 0.23 ps 
respectively. There was no discernible difference in response be- 
tween samples tested in air or vacuum, or with flyers of different 
area, within experimental error. 


51409 (SAND—82-1001C) Characterization and perform- 
ance of thirteen boron/calcium chromate pyrotechnic blends 
II. Rogers, J.W. Jr. (Sandia National Labs., Albuquerque, 
NM (USA)). 1982. Contract AC04-76DP00789. 18p. 
(CONF-820710—S). NTIS, PC A02/MF AOl. Order 
Number DE82014693. 

From 8. international pyrotechnics symposium; Steamboat 
Springs, CO, USA (12 Jul 1982). 

In a previous publication we reported chemical analyses, 
electrostatic (spark) sensitivity, compaction behavior, water uptake 
and desorption measurements, burn rate, and surface analysis results 
for thirteen specially blended boron/calcium chromate pyrotechnic 
mixtures. Recently, firing energies (Bruceton method) were ob- 
tained and in this report they are compared with differential ther- 
mal analysis (DTA) peak shapes, burn rate measurements, surface 
atomic ratios from x-ray photoemission, fuel and oxidizer surface 
areas and particle sizes, and magnesium impurities which are usual- 
ly present in commercially available boron. The DTA peak shape, 
percent magnesium impurity, and calcium chromate particle size 
had little or no influence on firing energy or burn rate. However, 
the boron surface area had a profound effect on pyrotechnic per- 
formance. An increase in the boron surface area by a factor of four 
leads to a factor of thirty increase in burn rate and a decrease in 
mean firing energy by a factor of two. The burn rate was found to 
be a smooth, possibly linear, function of the mean firing energy. 
The B/Ca atomic ratio and burn rate measurements are shown to 
be useful in empirically predicting the firing energy prior to the rel- 
atively expensive test fire sequence. 


51410 (UCRL—15476) Reactivation of the Shock-Tunnel 
Facility at Fort Cronkhite. Final report. (Lawrence Liver- 
more National Lab., CA (USA); Scientific Service, Inc., 
Redwood City, CA (USA)). May 1982. Contract W-7405- 
ENG-48. 87p. NTIS, PC A0O5/MF A0Ol1. Order Number 
DE82019314. 

Portions of document are illegible. 
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This final report describes the results of work undertaken to 
reactivate the Shock Tunnel Facility at Battery Townsley, Fort 
Cronkhite, Marin County, California. The facility has been reacti- 
vated and can not be utilized for blast testing. The major emphasis 
will be testing of concepts pertaining to programs of interest to the 
Federal Emergency Management Agency (FEMA) and in particu- 
lar to civil defense oriented research. However, a wide variety of 
testing requirements can be accommodated. For example, past pro- 
grams at the facility have included: tests of debris from trees sub- 
jected to blast for Bell Telephone Laboratories; tests of the re- 
sponse of aluminum hull panels to blast loading and of the response 
of a model surface effects ship for the Naval Ship Research and 
Development center, and tests of the response of a radome proto- 
type to blast loading conducted for ANCOM (the radome manufac- 
turer). The Shock Tunnel Facility is located in a former coastal de- 
fense 16-inch gun emplacement constructed by the US Army begin- 
ning in 1938. It was converted in 1967 to serve as a facility for full- 
scale testing of the loading and response of structural elements and 
civil defense equipment. It remained in operation until November 
1976 when Battery Townsley was turned over to the National Park 
Service. Work under the present purchase order consisted of the 
following major tasks: (I) cleanup and secure the facility, (II) reac- 
tivate the shock tunnel, and (III) design permanent facility im- 
provements. (WHK) 


51411 Al/Cu2O thermite compatibility studies by x-ray 
photoelectron and x-ray induced Auger spectroscopy. Wang, 
P.S. (Mound Facility, Miamisburg, OH); Haws, L.D.; Mod- 
deman, W.E.; Rengan, A. Journal of Hazardous Materials; 5: 
No. 4, 297-308(Apr 1982). Contract AC04-76DP00053. 

The surface chemistry of Al/CusO thermite in powdered 
mixtures and in pressed pellets was studied before and after acceler- 
ated agings with x-ray photoelectron spectroscopy (XPS) and with 
x-ray induced Auger spectroscopy (XAES). The kinetic energies of 
the XPS or XAES signals were observed for Al 1s, Cu 2pi/2, Cu 
2p3/2, Cu L-MM, O 1s, Al K-LL, C 1s and Cu 3s. The AlsOs film 
thicknesses on Al metal surfaces were deduced from signal intensity 
ratios of Al** and Al in XPS of Al 2s and from Al K-LL XAES 
signals. The oxide thicknesses on Al powders from the manufactur- 
er were measured. Mixing Al with Cu2O at room temperature, to 
form the thermitic composition, induced oxidation of the Al and in- 
creased the oxide film thickness. Hot pressing of thermite powders 
at 425°C to form pellets was found to double the oxide layer. This 
oxide layer was found to protect the Al fuel; further aging of these 
pellets at 180°C for several months showed a negligible change in 
composition and thickness of the surface oxide. The bulk of the 
pellet was found to be stable and of good quality. Steric acid, the 
organic additive to Al powders, was detected by the C Is signal. 
The CuO impurity in Cu2O was observed in the Cu 2ps3/2 signal 
which was broadened by unpaired electron spin-spin interaction in 
the Cu*? d® orbital; both impurities were removed during the high 
temperature pressing operation. 


51412 The stability and compatibility of TiH/sub x// 
KCIO, pyrotechnics. Collins, L.W. (Mound Facility, Miamis- 
burg, OH). Journal of Hazardous Materials; 5: No. 4, 325- 
333(Apr 1982). Contract AC04-76DP00053. 

The stability and compatibility of pyrotechnic compositions 
are ofter significantly affected by variables which may not be ade- 
quately controlled during compatibility testing or production proc- 
esses. The influence of several of these factors was determined for 
the TiH/sub x//KCI1O, pyrotechnic system. The stability of KCIO, 
was shown to be affected by the presence of trace quantities of 
metal oxides, by water vapor, and by compaction. The compatibil- 
ity of TiH/sub x/ fuels is related to the availability of moisture to 
establish an electrochemical corrosion cell, was related to the titan- 
ium oxides which coat each particle of the powder. Several meth- 


ods for controlling the influence of these variables were investigat- 
ed. 
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51413 Corrosion problems in Ti/CKIO, loaded devices 
when subjected to humidity environments. Massis, T.M.; 
Healey, J.T.; Huskisson, D.H.; Perkins, W.G. (Sandia Na- 
tional Lab., Albuquerque, NM). Journal of Hazardous Mate- 
rials; 5: No. 4, 335-351(Apr 1982). Contract AC04- 
76DP00789. 

A piston motor/igniter loaded with a Ti/KCIO, pyrotechnic 
and sealed with a silicone adhesive exhibited serious corrosion 
problems during aging. Five 24-hour thermal cycles between room 
temperature and 71°C at 90% relative humidity resulted in exten- 
sive surface corrosion of the Kovar pins and severe stress corrosion 
cracking of the Kovar pins in the vicinity of the bridgewire weld. 
No corrosion or cracking of the Nichrome bridgewire was ob- 
served. It was determined that these problems resulted from the 
combined presence of chlorine containing contaminants and atmos- 
pheric moisture. Chlorine was detected in both the surface corro- 
sion product and the corrosion product in the subsurface cracks. 
The absence of reaction and/or morphological alteration of the Ti/ 
KCI1Q, at the pyrotechnic interface with the Kovar indicated the 
pyrotechnic was not involved in the corrosion reaction. It was con- 
cluded that the corrosion and cracking could be solved by eliminat- 
ing the source of moisture by hermetically sealing the devices. 
Tests of hermetically sealed units have confirmed this conclusion. 


51414 Remote handling - blending of energetic materials. 
Parks, R.L. (Mound Facility, Miamisburg, OH). Journal of 
Hazardous Materials; 5: No. 4, 359-371(Apr 1982). Contract 
AC04-76DP00053. 

A special handling-blending room fitted with manipulators 
was built to provide maximum safety for operators working with 
energetic materials. Background experimentation and data upon 
which the design was based, and the design of the room will be 
discussed and illustrated. 


51415 Low voltage nonprimary explosive detonator. Din- 
egar, R.H.; Kirkham, J. (to Dept. Of Energy). US Patent 
4,316,412. 23 Feb 1982. Filed date 5 Jun 1979. vp. 

PAT-APPL-028743. 

A low voltage, electrically actuated, nonprimary explosive 
detonator is disclosed wherein said detonation is achieved by means 
of an explosive train in which a deflagration-to-detonation transi- 
tion is made to occur. The explosive train is confined within a cy- 
lindrical body and positioned adjacent to low voltage ignition 
means have electrical leads extending outwardly from the cylindri- 
cal confining body. Application of a low voltage current to the 
electrical leads ignites a self-sustained deflagration in a donor por- 
tion of the explosive train which then is made to undergo a transi- 
tion to detonation further down the train. 
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51416 (AD-A—106388/2) Evaluations of five nuclear 
weapons effects programs developed by Horizons Technology, 
Inc. Master's thesis. Potochi, M.L. (Air Force Inst. of 
Tech., Wright-Patterson AFB, OH (USA). School of Engi- 
neering). Mar 1981. 123p. NTIS, PC A06/MF AO1. 

Five of the programs presented by Horizons Technology, 
Inc. in ‘Nuclear Weapons Effects Programs’ are evaluated in this 
report. These programs are: Overpressure - Near Ideal Surface; 
Cratering - Radius and Depth II; Overpressure Phenomena; Nucle- 
ar Blast Overpressure; and Dynamic Pressure Phenomena. The 
evaluations are made by comparisons to standard references. A 
brief description of the phenomena and a listing of the program 
equations are included. A modified Overpressure Phenomena pro- 
gram is presented which includes an improved curve fit equation to 
determine overpressure impulse and a routine for calculating peak 
overpressure when the burst and/or the receiver are not in sea 
level atmospheric conditions. Finally, a new program is presented 
to calculate mach stem height. 
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51417 (AD-A—106721/4) A comparison of casualty as- 
sessment results from the TENOS and CIVIC code. Final 
report 1 Jul 78-27 Jun 80. Swick, E.J. (Science Applica- 
tions, Inc., La Jolla, CA (USA)). 27 Jun 1980. 44p. NTIS, 
PC A03/MF AOI. 

Comparison of assessment results from the CIVIC and 
TENOS Population Casualty Assessment Codes was accomplished 
under selected input conditions and two U.S. population representa- 
tions (data bases). Results indicate that for the large yield strike file 
employed, national results obtained from both codes did not differ 
significantly because of the significant overlapping of fallout fields. 
However, state-by-state results showed some significant variations 
due to the different fallout models employed (CIVIC, TENOS- 
WSEG-10) and the methodology for combining prompt and fallout 
effects. These variations, however, were not biased in any particu- 
lar direction, i.e., in some cases TENOS results were higher while 
in others CIVIC results were higher. 


51418 (AD-A—106795/8) Development of automated de- 
tection and discrimination techniques for use at regional to te- 
leseismic distances. Interim report. Herrin, E.; Goforth, T. 
(Southern Methodist Univ., Dallas, TX (USA). Dallas Geo- 
physical Lab.). 15 Sep 1981. 28p. NTIS, PC A03/MF AOI. 

There is an observed variation in body wave magnitude of 
approximately + or - 0.2 units for explosions in different areas of 
Yucca Flat, NV. The variation appears to correlate with the Ceno- 
zoic basin structure at Yucca Flat. The basin has been modeled 
geophysically by Ferguson (unpublished manuscript). In this study 
it is hypothesized that the variation in m sub b is caused by scatter- 
ing or resonance effects within the local geologic structure. This 
conjecture has been investigated by computation of synthetic tele- 
seismic P-wave amplitude responses for the Yucca Flat geophysical 
mode. The tech. due to Aki and Larner was used. Good quantita- 
tive agreement with observations was found. 


51419 (CONF-820609—70) Air-over-ground calculations 
of the neutron, prompt, and secondary-gamma free-in-air 
tissue kerma from the Hiroshima and Nagasaki devices. Pace, 
J.V. Ill; Knight, J.R.; Bartine, D.E. (Oak Ridge National 
Lab., TN (USA)). 1982. Contract W-7405-ENG-26. 6p. 
NTIS, PC A02/MF AO1. Order Number DE82017422. 

From American Nuclear Society annual meeting; Los Ange- 
les, CA, USA (6 Jun 1982). 

This paper reports preliminary results of the two-dimension- 
al discrete-ordinate, calculations for the air-over-ground transport 
of radiation from the Hiroshima and Nagasaki weapon devices. It 
was found that the gamma-ray kerma dominated the total kerma for 
both environments. 


51420 (SAND—80-2156) Igloo containment system for 
improvised explosive devices. Dyckes, G.W. (Sandia National 
Labs., Albuquerque, NM (USA)). Sep 1980. Contract 
AC04-76DP00789. 37p. NTIS, PC A03/MF A0Ol. Order 
Number DE82008209. 

Portions of document are illegible. 

A method for containing or partially containing the blast and 
dispersal of radioactive particulate from improvised explosive de- 
vices is described. The containment system is restricted to devices 
located in fairly open areas at ground level, e.g., devices concealed 
in trucks, vans, transportainers, or small buildings which are acces- 
sible from all sides. 


51421 (UCID—19398) ADPIC: a tool for the NEST-On- 
Scene-Commander. Greenly, G.D. Jr. (Lawrence Livermore 
National Lab., CA (USA)). Jun 1982. Contract W-7405- 
ENG-48. 23p. NTIS, PC A02/MF AOl. Order Number 
DE82015599. 

The Atmospheric Release Advisory Capability code ADPIC 
is used to calculate dose and ground deposition from mitigated and 
unmitigated high explosive detonation of a radiation dispersal 
device. Comparisons are made assuming differing particle size and 
activity distributions associated with the mitigation effort. 
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51422 (UCID—19429) Estimates of air-column density 
evolution behind strong airblasts. Liang, E.P. (Lawrence 
Livermore National Lab., CA (USA)). Jun 1982. Contract 
W-7405-ENG-48. 9p. NTIS, PC A02/MF AOl. Order 
Number DE82018313. 

The behavior of the density profile behind a strong airblast 
and its scaling with yield in the form of approximate analytical for- 
mulae are summarized, and then are applied to obtain the time his- 
tories of air column densities out to various radii from the burst 
point. 
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51423 (ANL/RER—81-1) Sangamon field experiments: 
observations of the diurnal evolution of the planetary bound- 
ary layer over land. Hicks, B.B.; Hess, G.D.; Wesely, M.L.; 
Yamada, T.; Frenzen, P.; Hart, R.L.; Sisterson, D.L.; Hess, 
P.E.; Kulhanek, F.C.; Lipschutz, R.C.; Zerbe, G.A. (Ar- 
gonne National Lab., IL (USA)). Sep 1981. Contract W-31- 
109-ENG-38. 182p. NTIS, PC A09/MF AOl. Order 
Number DE82005436. 

Portions of this report are illegible. 

Two complementary experimental studies of the evolving 
structure of the lower 2 km of the atmosphere, conducted over 
farmlands in central Illinois during essentially the same mid-summer 
weeks of two successive years, are described. The first experiment 
(21 July - 13 August 1975) investigated the early morning break up 
of the nocturnal stable layer and the rapid growth of the mixed 
layer before noon; the second (16 to 30 July 1976) examined the 
decline of the mixed layer through the late afternoon and evening, 
and the formation and intensification of the ground-based inversion 
before midnight. Methods of observation and data reduction are 
summarized in some detail, and the data obtained in the form of 
hourly wind and temperature profiles, plus sufficient surface flux in- 
formation to characterize the lower boundary conditions, are tabu- 
lated in a series of appendices. These results constitute complete 
data sets which may be used to test models of the diurnal evolution 
of the lower atmosphere. 


51424 (DOE/EV/04706—3) Relationship of marine birds 
to oceanic fronts off the northeastern United States. Techni- 
cal progress report, April-November 1981. Powers, K.D.; 
Backus, E.H. (Manomet Bird Observatory, MA (USA)). 
Nov 1981. Contract AS02-78EV04706. 90p. NTIS, PC 
A05/MF AO1. Order Number DE82005476. 

The role of fronts as determinants of pelagic distributions of 
zooplankton-feeding marine birds off the northeastern United States 
was investigated. Our analyses suggest that the shelf/slope and 
Cape Cod fronts are not convergent features, which accumulate 
biological or probably inorganic materials at the surface. Instead, 
our data support previous oceanographic studies, which implicate 
enhanced vertical mixing in the shelf-break region and along north- 
ern Georges Bank. This conclusion supports our original hypothesis 
that frontal regions are major determinants of the pelagic distribu- 
tions of some species of marine birds (zooplankton-feeders), because 
these areas are apparently enriched with greater amounts of nutri- 
ents that cause enhanced phytoplankton and zooplankton produc- 
tion. Hence, birds select these areas with greater densities of pre- 
ferred prey because foraging is more efficient. 
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51425 (DOE/EV/10097—T1) Global temperature pat- 
terns 6000 years ago. Progress report. Webb, T. III. (Brown 
Univ., Providence, RI (USA). Dept. of Geological Sci- 
ences). Dec 1981. Contract AC02-79EV 10097. 29p. NTIS, 
PC A03/MF AO1. Order Number DE82010459. 

With an ultimate goal of illustrating the global climatic pat- 
terns for the period 5000 to 7000 years ago, researchers have assem- 
bled computerized data sets of pollen, lake-level, and marine plank- 
ton data from the northern hemisphere. Their methods for calibrat- 
ing pollen and lake-level data in climatic terms have also been im- 
proved and tested. Regional data sets exist for northeastern North 
America, Alaska, the western United States, Europe, Africa, south- 
western Asia, the North Atlantic and Pacific Oceans. The set of 
pollen data from the Soviet Union is being prepared with support 
from other funds. While data are continuing to be collected and 
added to the data sets to fill in gaps, preliminary versions of the 
data sets are being used for initial production of hemispheric maps 
of the data. The four appendixes include reports of progress in the 
following research projects: paleoclimatic studies in Labrador and 
Quebec; an excerpt from An Atlas of Past and Present Pollen Maps 
for Europe: 0 to 13000 Years Ago (in press); paleo-oceanographic 
reconstruction of global ocean sea-surface temperatures at 6000 


years before present; and compilation and analysis of lake-level 
data. (JGB) 


51426 (IVL-B—594) Degradation of polycyclie aromatic 
hydrocarbons during sampling. Borstroem, E.; Lindskog, A. 
(Swedish Water and Air Pollution Research Lab., Goete- 
borg). Jan 1981. 1lp. (In Swedish). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE82750483. 

A set of experiments have been accomplished to demonstrate 
the effect on polycyclic aromatic hydrocarbons of NO, NO:2, SOx, 
and SOs on exposing during stack-gas sampling. PAH and soot 
were generated in a flame from a propane-air gas mixture and en- 
tered into a thermostated owen after addition of the gases. The ex- 
periments were carried out with rather high NOs-concentrations 
compared to what is usually found in stack gases but this was to 
some extent compensated for with short exposing times. The results 
indicate that degradation or convertion of reactive PAH can take 
place under certain circumstances and that a part of the reactions 
occurs during the sampling. In one experiment the concentration of 
benzo(a)pyrene was reduced with 50% as a result of the sampling. 
The concentration of benzo(a)anthracene was reduced with up to 
90%, but in this case, the reduction can partly be ascribed to reac- 
tions during the delay in the owen. 


51427 (JSR—81-25) Physics and chemistry of acid pre- 
cipitation. Chamberlain, J.; Foley, H.; Hammer, D.; Mac- 
Donald, G.; Rothaus, O.; Ruderman, M. (SRI International, 
Arlington, VA (USA)). Nov 1981. Contract AC03- 
81ER30012. 195p. NTIS, PC A09/MF AO1. Order Number 
DE82019597. 

Studies were conducted on the sources of emissions having 
the potential to raise the acidity of precipitation, their transforma- 
tion in the air and in hydro-meteors and droplets to strong acids, 
the transport mechanisms and the statistical nature of acid precipita- 
tion. Findings indicate that the acidity of precipitation has increased 
in the eastern United States over the past three decades; the larget 
percentage increase has occurred in the Southeast. Data on SO2 
and NO/sub x/ emissions in various regions of the US are present- 
ed. Information is presented under the following section headings: 
atmospheric chemistry; droplet chemistry; stack heights and acid 
rain; transport models of pollutants; comments on the use of statis- 
tics in acid precipitation analysis; possible observations and experi- 
ments in acid precipitation research; and partial bibliography on 
acid precipitation. (JGB) 


51428 (NUREG/CR—2252) National thunderstorm fre- 
quencies for the contiguous United States. Changery, M.J. 
(National Climatic Center, Asheville, NC (USA); Nuclear 
Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research). Nov 1981. 65p. NTIS, PC 
A04/MF AOl. 

Individual thunderstorm beginning and ending times were 
extracted from surface manuscript records for 450 stations for the 
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general period of record 1948-1977. Mean number of thunderstorms 
were determined for each location on a monthly and annual basis 
and then analyzed for the contiguous U.S. 


51429 (NUREG/CR—2358) Subregional variability in 
Missouri tornado statistics. Technical report Apr 77-Jun 79. 
Jamison, S.W.; Darkow, G.L. (Missouri Univ., Columbia 
(USA)). Nov 1981. 99p. NTIS, PC A05/MF AOl1. 

The reality of subregional variability in tornado occurrence 
density as evidenced in the county to county variability in Missouri 
is examined. Reported tornadoes for the period from 1916 through 
1975 were used. Demographic and geographic factors known to 
impact on tornado reporting efficiencies and accuracies are related 
to county tornado report densities by step-wise multiple linear re- 
gression techniques. The analysis suggests that over 75 percent of 
the county to county apparent variability in reported tornado densi- 
ties in Missouri is explainable in terms of variability in population 
density, other related demographic variables and regional scale geo- 
graphic factors. 


51430 Examination of two methods for estimating the 
transfer of aerosols from the troposphere to the earth’s sur- 
face. Miller, C.W. (Oak Ridge National Lab., TN). pp 226- 
229 of Second symposium on the composition of the nonur- 
ban troposphere. Boston, MA; American Meteorological 
Society (1982). Contract W-7405-ENG-26. 

The removal of aerosols at the troposphere-ground surface 
interface by non-precipitation processes may be described in terms 
of a dry deposition velocity, V/sub d/. This parameter may be de- 
fined as the deposition flux to the ground surface divided by the 
airborne concentration of the same material. The purpose of this 
paper is to compare two models for predicting V/sub d/. 


51431 Observations of nighttime winds using pilot bal- 
loons in Anderson Creek Valley, Geysers, California. Nappo, 
C.J.; Snodgrass, H.F. (Air Resources, Atmospheric Turbu- 
lence and Diffusion Lab., Oak Ridge, TN). Journal of Ap- 


plied Meteorology; 20: No. 6, 721-727(Jun 1981). 

Nighttime drainage or downslope winds along the east- 
facing slope of Anderson Creek Valley located in the Geysers area 
of northern California are examined using pilot balloons as air 
parcel tracers. Observations made over four nights show a persist- 
ent pattern of winds. Before sunset strong westerly winds blow into 
the valley. These winds are believed due to the late afternoon sea 
breeze. Drainage winds become fully developed within 2 h after 
sunset. The drainage wind has an average speed of ~3 m s™! re- 
gardless of the speed of the ambient wind. The drainage layer 
thickness grows at a rate of ~80 m per kilometer of downwind dis- 
tance. Balloons in the drainage current quickly spread throughout 
the shallow, sidewall canyon containing Anderson Creek. The tran- 
sition from the local valley wind system to the free, ambient wind 
occurs at about ridge height, i.e., 500 m above the valley basin, for 
weak ambient winds, and at 300 m above the valley basin for strong 
ambient winds. 


51432 Characteristic anomaly patterns of summer sea- 
level pressure for the Northern Hemisphere. Blasing, T.J. 
(Oak Ridge National Lab., TN). Tellus; 33: 428-437(1981). 
Contract W-7405-ENG-26. 

Characteristic type patterns of Northern Hemisphere sea- 
level pressure anomaly for summer (July-August) were identified 
by analyzing the pressure departure maps for the 77 summers from 
1900 through 1976, using a pattern recognition algorithm based on 
the use of the correlation coefficient to measure similarity between 
map patterns. The procedure allows assessment of statistical signifi- 
cance of the anomaly for each data point on each type pattern. Six 
types were identified, and the first four of these contained over 
93% confidence level. Significant anomalies occurred least fre- 
quently in middle latitudes, rather than low latitudes where the 
standard deviations of the actual departure values are smallest. The 
two most prominent type patterns have approximately the same 
configuration, but with opposite anomaly signs. Observed pressure 
anomaly patterns resembling the first type tended to occur during 
the period of relatively high mean annual Northern Hemisphere 
surface temperature, from about 1925 to 1955. Anomaly patterns re- 
sembling the second type occurred mainly before 1920, when the 
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mean annual Northern Hemisphere temperature was lower than it 
has been since. The third and fourth type patterns suggest modes of 
covariance between the “monsoon” circulation in southeast Asia 
and its less dramatic counterpart in the southwestern United States. 


51433 An examination of turbulence statistics in the sur- 
face boundary layer. Hicks, B.B. (Argonne National Lab., 
IL). Boundary-Layer Meteorology; 21: 389-402(1981). Con- 
tract W-31-109-ENG-38. 

Simulated data derived from random numbers are used to 
show that the process of relating o/sub w//U/sub */ and similar 
properties to the stability parameter z/L is highly susceptible to 
error. An alternative method, making use of Ri as a stability index, 
is not affected in this way and is used to re-examine the data ob- 
tained in the 1968 Kansas micrometeorological experiment. The re- 
lationship o/sub w//U/sub */ = 1.25 (1 - 2z/L)'/° is found to pro- 
vide a good fit to the unstable data, but it is unclear as to whether a 
small peak observed in stable conditions is real (perhaps associated 
with gravity waves) or not (possibly a consequence of measurement 
errors). The properties o/sub u//U/sub */ and o/sub v//U/sub */ 
are found to attain a relatively constant value (= 3) in conditions 
more unstable than about Ri = -0.4. The ‘shape’ ratio o/sub u//a/ 
sub v/ is found to decrease to less than unity in very unstable con- 
ditions, possibly as a consequence of some undetected error in mea- 
surement of o/sub u/. In the case of temperature fluctuations, o/ 
sub T//T/sub */ = 0.95 (-z/L)~'/* is found to provide an excellent 
fit in unstable conditions (Ri < -0.1), even though this form also 
agrees well with random behavior. 


51434 Heat and momentum transfer characteristics of ad- 
jacent fields of soybeans and maize. Hicks, B.B.; Wesely, 
M.L. (Argonne National Lab., IL). Boundary-Layer Meteo- 
rology; 20: 175-185(1981). 

Measurements made as part of studies of the evolution of the 
planetary boundary layer ( the ‘Sangamon’ experiments of 1975 and 
1976) are used to compare the surface eddy fluxes of heat and mo- 
mentum over adjacent fields of soybeans and maize. Although the 
maize canopy was much taller and rougher than that of the soy- 
beans, daytime eddy fluxes of momentum over the maize exceeded 
those over the soybeans by only about 35%, in good agreement 
with predictions based on PBL similarity theory. Heat flux was 
about 10% greater over the maize, probably as a consequence of 
greater evaporation over the soybeans. Infrared surface tempera- 
tures generally differed by less than 0.4 °C and net radiation by less 
than 10%. For the soybean canopy, the momentum displacement 
height was found to be located at approximately 90% of the crop 
height, and the roughness length was about 5%. The roughness 
length for sensible heat transfer was found to be 2-3% of the soy- 
bean canopy height. For the maize canopy, the momentum dis- 
placement height was about 60% of the crop height, and the rough- 
ness length about 7%. 
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REFER ALSO TO CITATION(S) 49085, 49086, 49092, 49095, 49101, 49102, 
49238, 49268, 49275, 49971, 50124, 50974, 51026, 51066, 51068, 51370, 51496, 
51549, 51557, 51800, 51802, 51810, 51812, 51818, 51822, 51848, 51872 


51435 (BMFT-FB-T—80-135) Measuring device for con- 
tinuous measurement of dust emission by means of radiomet- 
ric mass determination. Final report. Spohr, F. (Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany, 
F.R.)). Dec 1980. 35p. (In several languages). NTIS, PC 
A03/MF AOl1. 

An automated dust emission measuring device was devel- 
oped for the continuous probing of exhaust gas in industrial plants. 
Samples of gas are isokinetically sucked by a probe, dust particles 
are precipitated on a filter ribbon and their concentration deter- 
mined by means of mass absorption measurement of the beta-radi- 
ation from a C14 source. Two prototype units were constructed. 
Comparison with gravimetrical filter ribbon measurements for tests 
conducted in a laboratory dust channel and in a diesel motor test- 
stand shows proper functioning. Further operational tests are fore- 
seen. (ESA) 
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51436 (BNL—31225) Environmental Chemistry Division, 
annual report 1981. Newman, L. (Brookhaven National 
Lab., Upton, NY (USA)). Dec 1981. Contract AC02- 
76CHO00016. 131p. NTIS, PC A07/MF A0O1. Order Number 
DE82019744. 

The research activities and some of the more significant ac- 
complishments during 1981 are described, and plans for 1982 are 
discussed briefly. Publications for the period are listed, and ab- 
stracts are provided. For each program, the principal investigator, 
research objectives, and funding levels for FY 1981 and FY 1982 
are given. Research activities consist of a wide range of programs 
encompassing theoretical studies, measurement methodology, labo- 
ratory experiments, and field studies. The following programs are 
included: the development of methodology and practical instrumen- 
tation for the detection and measurement in real-time of a variety 
of atmospheric constituents at ambient levels for use in the per- 
formance of field and laboratory experiments; the development and 
application of atmospheric tracers employed at extremely low con- 
centration levels in the conduct of meteorological experiments; 
theoretical, laboratory, and field studies directed at understanding 
the formation and behavior of aerosols; studies engaged in the mea- 
surement and understanding of the formation of gaseous and partic- 
ulate emissions at power plants and in stack plumes as they mix 
with ambient air; modeling studies involving the kinetics of chemi- 
cal reactions taking place among pollutants and with water vapor 
in the atmosphere; laboratory and analytical studies directed at an 
understanding of the nature of the emissions from the large scale 
mixing of ammonia and water resulting from maritime accidents; 
and participation through measurement of the chemical constituents 
important to the performance of the Multistate Atmospheric Power 
Production Pollution Study/Regional Acidity of Industrial Emis- 
sions (MAP3S/RAINE) and the Northeast Regional Oxidant Study 
(NEROS) field experiments. 


51437 (CONF-820381—2) Rapid-screening-luminescence 
techniques for trace organic analysis. Vo-Dinh, T. (Oak 
Ridge National Lab., TN (USA)). 1982. Contract W-7405- 
ENG-26. 22p. NTIS, PC A02/MF A0Ol. Order Number 
DE82017518. 

From 33. Pittsburgh conference on analytical chemistry and 
applied spectroscopy; Atlantic City, NJ, USA (8 Mar 1982). 

This paper provides an overview of the principles and appli- 
cations of two spectroscopic methods, e.g., synchronous lumines- 
cence (SL) and room temperature phosphorescence (RTP), used as 
rapid screening tools for monitoring polynuclear aromatic com- 
pounds in real-life samples. Two practical examples, a screening 
procedure of various coal products and a characterization proce- 
dure of the total particulate matter from cigarette smoke conden- 
sates, will illustrate the efficacy of the SL and RTP techniques. 
The paper will also briefly review other applications of the SL and 


RTP techniques in the areas of environmental and industrial proc- 
ess control. 


51438 (CONF-820567—1) Formaldehyde surface-emission 
monitor. Matthews, T.G.; Hawthorne, A.R.; Schrimsher, 
J.M.; Corey, M.D.; Daffron, C.R. (Oak Ridge National 
Lab., TN (USA)). 1982. Contract W-7405-ENG-26. 24p. 
NTIS, PC A02/MF AO1. Order Number DE82015398. 

From National symposium on recent advances in pollutant 
monitoring in ambient air and stationary sources; Raleigh, NC, 
USA (4 May 1982). 

A formaldehyde surface emission monitor is under develop- 
ment for passive, non-destructive measurement of formaldehyde 
(CH2O) emission rates from flat surfaces of solid CH2O sources. 
The monitor utilizes a solid sorbent, 13X molecular sieve, that pro- 
vides excellent chemical stability for sorbed CH2O and permits the 
monitor to be used in any physical orientation. With a 0.032 m? test 
area, a = 0.01 mg CH2O/m*hr detection limit can be achieved 
with a 3-hr sampling period and pararosaniline colorimetric analy- 
sis. Preliminary results indicate that the monitor could be used for 
(1) quality control measurements of commercial CH2O resin-con- 
taining materials such as pressed-wood products, and (2) in-situ 
measurements of CH2O emission rates from a variety of CH2O 
sources in domestic environments such as pressed-wood, textiles, 
and urea-formaldehyde foam insulation products. 
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51439 (CONF-820627—10) Twin Cities district heating/ 
cogeneration: an assessment of air-quality impacts. McLain, 
H.A.; Secora, D.H. (Oak Ridge National Lab., TN (USA)). 
1982. Contract W-7405-ENG-26. 20p. NTIS, PC A02/MF 
AOl. Order Number DE82017443. 

From 75. annual meeting on the Air Pollution Control Asso- 
ciation; New Orleans, LA, USA (20 Jun 1982). 

Portions of document are illegible. 

A study was made to assess the potential air quality impacts 
of a 2600 MW(t) regional district heating/cogeneration system in 
Minneapolis-St. Paul. Estimates were made of the SO: and particu- 
late emission rates and local concentrations with and without the 
district heating/cogeneration system. A methodology employing 
fuel use data was developed to estimate*emission rates from sources 
not included in National Emission Data System NEDS. The predic- 
tions were made on an annual average basis and on 24 h average 
basis for five winter days and one late summer day. With the devel- 
opment of the district heating/cogeneration system, the total SO2 
emission rate could decrease (up to 3%) or increase (up to 11%) 
depending on the changes in the retrofitted power plant load fac- 
tors. In all cases there would be decreases (up to 30%) in the SO: 
concentrations due to the central facilities replacing many small 
heating units. The particulate total emission rates and concentra- 
tions both were predicted to decrease slightly. 


51440 (DOE/EV/06020—1) Vaporization, dispersion, 
and radiant fluxes from LPG spills. Final technical report. 
(Applied Technology Corp., Norman, OK (USA)). May 
1982. Contract AC05-78EV06020. 188p. (DOE/EP—0042). 
NTIS, PC A09/MF AO1. Order Number DE82015891. 

Portions of document are illegible. 

Both burning and non-burning spills of LPG (primarily pro- 
pane) were studied. Vaporization rates for propane spills on soil, 
concrete, insulating concrete, asphalt, sod, wood, and polymer 
foams were measured. Thermal conductivity, heat transfer coeffi- 
cients, and steady state vaporization rates were determined. Vapor 
concentrations were measured downwind of open propane pools 
and a Gaussian dispersion model modified for area sources pro- 
vided a good correlation of measured concentrations. Emitted and 
incident radiant fluxes from propane fires were measured. Simpli- 
fied flame radiation models were adequate for predicting radiant 
fluxes. Tests in which propane was sprayed into the air showed 
that at moderately high spray rates all the propane flashed to vapor 
or atomized; no liquid collected on the ground. 


51441 (DOE/EV/10021—T1) Assessing very long-range 
impacts from a rapid climate change. Markley, O.W.; Hall, 
P.R. (Houston Univ., TX (USA)). 1982. Contract ACO1- 
79EV 10021. 49p. NTIS, PC A03/MF AO1. Order Number 
DE82017229. 

Portions of document are illegible. 

A variety of anthropogenic, or human-generated forces are 
gradually changing global climate. These include effects due to 
slash and burn agriculture, industrial particulates, waste heat and 
gasses such as chlorofluoromethanes, nitrous oxide, and carbon 
dioxide. Although the short-range effects of these forces may seem 
to be relatively minor from a long-range perspective, climatologists 
warn that the long-range effects - especially of increases in atmos- 
pheric carbon dioxide resulting from widespread fossil fuel use - 
will be great, bringing significant alterations in atmospheric tem- 
perature, wind and ocean currents, precipitation patterns, and other 
ecological phenomena. From a geological time perspective, the re- 
sulting climate changes will occur quite rapidly, and will affect 
human concerns in a number of ways. Besides being important for 
long-range social planning, these effects are of intrinsic interest to 
futures research and impact assessment methodologists. Although 
many uncertainties exist in long-range climate forecasting, climate 
change comprises one of the very few classes of phenomena where 
the nature of very long-range (i.e., 30 to 3000 years) impact-produc- 
ing changes are feasible to forecast in reasonably rigorous, quantita- 
tive terms. 
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51442 (DOE/EV/10021—T2) Brief technology assess- 
ment of the carbon dioxide effect. Markley, O.W.; Hurley, 
T.J. III. (Houston Univ., TX (USA). Industry Studies Pro- 
gram). 1980. Contract AC01-79EV10021. 29p. NTIS, PC 
A03/MF AOl1. Order Number DE82016291. 

Portions of document are illegible. 

Significant increases in atmospheric carbon dioxide are oc- 
curring as a result of fossil fuel combustion. More than a four-fold 
increase over pre-industrial levels may occur by the year 2100. 
Heating of the atmosphere, changes in precipitation patterns and 
global storm paths, and other resulting effects are sure to cause sig- 
nificant social changes. A methodological case study demonstrating 
a useful but inexpensive type of technology assessment is presented. 
It summarizes current research findings on the COs effect, and pre- 
sents hitherto unpublished findings resulted from a brief but sys- 
tems-oriented approach. These findings suggest that most published 
forecasts of phenomena associated with a CO: buildup may be sys- 
temically low because various positive feedback relationships are 
not reflected. 


51443 (DOE/EV/10154—3) Energy and air quality. (Ar- 
gonne National Lab., IL (USA); Systems Consultants, Inc., 
Washington, DC (USA)). Dec 1981. Contract AC02- 
80EV 10154. 281p. NTIS, PC A13/MF AO1. Order Number 
DE82008 132. 

Portions of document are illegible. 

This is one of a series of handbooks designed to provide 
nontechnical readers with a general understanding of the interac- 
tion between energy development and environmental media and to 
provide a rudimentary data base from which estimates of potential 
future impacts can be made. This handbook describes the air quality 
impacts of energy development and summarizes the major federal 
legislation which regulates the potential air quality impacts of 
energy facilities and can thus influence the locations and timing of 
energy development. In addition, this report describes and presents 
the data which can be used as the basis for measurement, and in 
some cases, prediction of the potential conflicts between energy de- 
velopment and achieving and maintaining clean air. Energy utiliza- 
tion is the largest emission source of man-made air pollutants. 
Choices in energy resource development and utilization generate 
varying emissions or discharges into the atmosphere, the emissions 
are affected by the assimilative character of the atmosphere, and 
the resultant air pollutant concentrations have biological .and aes- 
thetic effects. This handbook describes the interrelationships of 
energy-related air emissions under various methods of pollution 
control, the assimilative character of the air medium, and the ef- 
fects of air pollution. The media book is divided into three major 
sections: topics of concern relating to the media and energy devel- 
opment, descriptions of how to use available data to quantify and 
examine energy/environmental impacts, and the data. 


51444 (EPRI-EA—224) Survey of plume models for at- 
mospheric application. Liu, M.K.; Moore, G.E.; Holman, 
H.Y. (Systems Applications, Inc., San Rafael, CA (USA)). 
Feb 1982. 146p. NTIS, PC AO7/MF A0Ol1. Order Number 
DE82901862. 

Portions of this report are illegible. 

This study was carried out as part of an effort to evaluate 
existing atmospheric plume models designed to estimate air quality 
impacts from elevated point sources and to select a few representa- 
tive models from numerous plume models currently available. On 
the basis of a set of criteria dictating the specific needs of the utility 
industry, 30 existing plume models, consisting of 19 kinematic 
models, 9 first-order-closure models, and 2 second-order-closure 
models were identified and analyzed. The model formulation and 
the technical attributes of each of the 30 plume models is compared 
and examined for differences and similarities. When appropriate, the 
operational and legal status of each of the plume models are also 
discussed. This information then provided the basis for the selection 
of a subset of plume models for further analysis or application. 
Four Gaussian plume models, three first-order-closure models and 
one second-order-closure model have been selected for extensive 
operational and diagnostic validation using the comprehensive data 
bases which are being assembled under the Plume Model Valida- 
tion project. 
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51445 (EPRI-EA—2063) Assessment of the Legislative 
and Regulatory Environment: NO/sub x/ case studies. Ber- 
lant, M.J. (KVB, Inc., Irvine, CA (USA)). Feb 1982. 54p. 
NTIS, PC A04/MF A0O1. Order Number DE82901850. 

Portions of this report are illegible. 

This report is intended to supplement EPRI Final Report 
EA-2048, Volume 2, entitled Control of Nitrogen Oxides: Assess- 
ment of Needs and Options, Technical Support Document - 
Volume 2: Legislative and Regulatory Environment. EPRI EA- 
2048 is a six-volume set designed to provide utilities with informa- 
tion needed to contend with several pending NO/sub x/-related 
regulatory changes. Six actual case studies that illustrate many of 
the NO/sub x/-related regulatory issues which can impact fossil- 
fuel power plants are presented. The case studies are projects un- 
dertaken in California and focus on the emissions and control of 
NO/sub x/. Specific topics covered include siting considerations in 
nonattainment and prevention of significant deterioration areas, the 
process of acquiring and applying emissions offsets, the choice of 
NO/sub x/ control technologies, and interactions among the var- 
ious regulatory agencies. 


51446 (EPRI-EA—2219) Doppler acoustic sounding: ob- 
servational inputs to pollutant-dispersion models, Final report. 
MacCready, P.; Worden, J. (AeroVironment, Inc., Pasade- 
na, CA (USA)). Jan 1982. 101lp. NTIS, PC A06/MF AO1. 
Order Number DE82902066. 

Portions of this report are illegible. 

To accurately model the dilution of pollutants, as in the 
form of plumes from large power plants, actual observations of at- 
mospheric characteristics aloft are needed. The goal of this pro- 
gram was to find out whether a portable, multi-beam, monostatic 
Doppler acoustic system (DAS) can provide the measurements of 
conditions aloft that are required as inputs to dispersion models 
suitable for routine applications. Evaluation of what the Doppler 
system can measure and the related accuracy of that measurement 
was based on a comparison of its observations with those from a 
nearby instrumented 300-m tower in Colorado (supplemented by in- 
strumented airplane ascents above tower height), and also based on 
considerations of continuity in vertical profiles of Doppler system 
outputs. Input data requirements for dispersion models were then 
assessed. It is apparent that the Doppler system can provide all the 
approximate mean flow and turbulence factors used by the models, 
usually to altitudes beyond 600 m. There is also a need in the 
models for an input which is related to temperature stability, both 
for plume rise calculations, and for predicting vertical diffusion 
versus observed vertical turbulence. It is expected that a stability 
factor can be derived objectively from the Doppler acoustic sig- 
nals; various candidate methods are discussed, but complete devel- 
opment of the technique is in the future. 


51447 (EPRI-EA—2273) Proceedings: ecological effects 
of acid precipitation. (Sigma Research, Inc., Richland, WA 
(USA)). Feb 1982. 84p. (CONF-8103126—). NTIS, PC 
A05/MF A0O1. Order Number DE82903148. 

From Ecological effects of acid precipitation conference; At- 
lanta, GA, USA (4 Mar 1981). 

Portions of document are illegible. 

An acid precipitation has increased in prominence as an en- 
vironmental issue, it has also increased in prevalence as a research 
project. Agencies in the public and private sectors - in the United 
States and overseas - have initiated programs of study: however, 
there is no centralized mechanism to integrate these efforts or pro- 
mulgate the data obtained through them. Recognizing that such a 
situation can foster duplication of effort - with the resultant waste 
of limited resources - the Electric Power Research Institute and the 
US Environmental Protection Agency co-sponsored a workshop on 
the ecological effects of acid precipitation. Participants from the 
United States, Canada, Norway, Sweden, and the United Kingdom 
exchanged information about their acid precipitation programs: 
areas of emphasis, approaches and techniques being used, and 
planned directions. They also discussed possible methods of coordi- 
nating their activities and defined further research needs. Among 
the key recommendations made by workshop participants were that 
definition and study of linkges between system inputs and responses 
should be emphasized, effects should be quantified, and small work- 
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shops (10 to 20 participants) to review specific topics should be 
held periodically. 


51448 (GKSS—81/E/23) Sensitive detection of hydrogen 
chloride by derivative spectroscopy with a diode laser. Pok- 
rowsky, P.; Herrmann, W. (GKSS-Forschungszentrum 
Geesthacht G.m.b.H., Geesthacht-Tesperhude (Germany, 
F.R.). Inst. fuer Physik). 1981. 8p. (CONF-8104104—2). 
GKSS-Forschungszentrum Geesthacht, GmbH 2054 
Geesthacht, Germany. 

From SPIE technical symposium; Washington, DC, USA 
(20 Apr 1981). 

Derivative spectroscopy was used for the detection of HC1 
in the atmosphere, using a tunable diode laser as light source. The 
system was field tested on board of a research vessel. In these tests, 
a detection sensitivity of 100 ppBVHz was achieved. 


51449 (KHM-TR—05) Investigation of mercury in air, 
precipitation and lake water. Brosset, C. (Statens Vattenfalls- 
verk, Vaellingby (Sweden). Projekt KOL-HAELSA- 
MILJOE). Jun 1981. 77p. (In Swedish). NTIS (US Sales 
Only), PC A05/MF A01. Order Number DE82902184. 

At several places in Sweden daily total mercury in air has 
been measured for about one year. The result shows that the back- 
ground level amounts to a high fraction (80%) of the total concen- 
tration (the last being 2-5 ng/m*). The rest is dependend on wind 
direction and consists of anthropogenic mercury emitted at local 
and distant sources. A new method has been developed for sam- 
pling airborne ionic (easily water-soluble) mercury compounds. The 
result obtained using this method has given concentration values at 
ground level (westcoast, August -80) of about 0,5 ng/m*. However, 
concentration values of ionic mercury in precipitation obtained by 
means of sampling on charcoal are as high as 30-100 ng/1. Consid- 
ering the relevant Henry law constants the equilibrium concentra- 
tions air corresponding to the above values in precipitation have to 
be much higher than the one observed here at ground level. Deter- 
mination of ionic mercury in lake water has on the other hand 
given concentrations too low to correspond to equilibrium condi- 
tions with air. It has further been observed that mercury concentra- 
tion in lake water may increase with growing acidity of the water. 
With these data, a hypothetical model for the behaviour of mercury 
in nature has been suggested.(author). 


51450 (LA-UR—82-204) Roles of complex and simple 
terrain in the estimation of atmospheric diffusion. Barr, S. 
(Los Alamos National Lab., NM (USA)). 1981. Contract 
W-7405-ENG-36. 12p. (CONF-811091—3). NTIS, PC A02/ 
MF AO1. Order Number DE82010435. 

From Workshop on parameterization of mixed layer diffu- 
sion; Las Cruces, NM, USA (20 Oct 1981). 

The highly specialized yet integrated requirements for 
theory, numerical modeling, and field experiments have led to the 
organization of teams that incorporate different specialties around a 
shared objective. This paper attempts to establish a context for the 
dominant terrain effects including the role of vegetative cover. 
Some practical needs for a thorough understanding of terrain influ- 
ence are explored, some of the phenomena that have been identified 
as complicating the transport and diffusion of pollutants are re- 
viewed. A variety of methods that have been used to characterize 


the topography itself for atmospheric transport applications are re- 
viewed. 


51451 (LA-UR—82-1032) Examination of DEHP filter 
test methods and alternative methods in light of suspected 
DOP carcinogenicity. Tillery, M.I. (Los Alamos National 
Lab., NM (USA)). 1982. Contract W-7405-ENG-36. 7p. 
(CONF-820411—5). NTIS, PC A02/MF AOl. Order 
Number DE82014081. 

From Institute of Environmental Sciences conference; Atlan- 
ta, GA, USA (20 Apr 1982). 

The QA test could be simplified and possibly provide more 
information about filter performance if a polydisperse aerosol is 
used. There are several difficulties associated with the monodis- 
perse generator. The generator used to produce large quantities of 
monodisperse aerosol is an expensive part of the equipment re- 
quired for QA tests. The generator also requires diligent operation 
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to provide consistent performance. The generation of a consistent 
polydisperse aerosol would be an easier task. Modern aerosol sam- 
pling and measurement instruments may be able to provide concen- 
tration information as a function of particle size on both the up- 
stream and downstream aerosols. Confidence in the results of the 
QA test would increase significantly if reliable particle size informa- 
tion was available with every test. There are a variety of filter test 
methods that may be able to satisfy the objectives of the current 
QA test. The only justification for replacing all or any part of the 
current test will be to provide greater health protection for test op- 
erators and better meet the objectives of the QA test. (ERB) 


51452 (LA-UR—82-2090) Potential application of a 
single-particle aerosol spectrometer for monitoring aerosol 
size at the DOE filter test facilities. Salzman, G.C.; Ettinger, 
H.J.; Tillery, M.I.; Wheat, L.D.; Grace, W.K. (Los Alamos 
National Lab., NM (USA)). 1982. Contract W-7405-ENG- 
36. 14p. (CONF-820833—2). NTIS, PC A02/MF AQOl. 
Order Number DE82019557. 

From 17. DOE nuclear air cleaning conference; Denver, 
CO, USA (1 Aug 1982). 

At each of the three Department of Energy (DOE) filter test 
facilities (FTF), a commercial single particle aerosol spectrometer, 
the LAS-X, was used to demonstrate that the test aerosol produced 
by each of the Q107 high efficiency particulate air (HEPA) filter 
test systems was polydisperse with a geometric standard deviation 
greater than 1.35, and a geometric mean diameter less than 0.2 pm. 
These results confirm the work of others that the OWL (mechani- 
cal analyzer) is inadequate for assuring that these test aerosols are 
monodisperse with a mean diameter of 0.3 wm. Use of the LAS-X 
for monitoring aerosol size was evaluated. The LAS-X is relatively 
insensitive to changes in aerosol concentration and refractive index 
over the range of interest for filter testing. It appears that the LAS- 
X would provide a better instrument for monitoring aerosol size, 
and would permit the FTF test operator to adjust the test aerosol 
to approximate the size characteristics currently recommended for 
this test. 


51453 (NE/LVR—80/53) Retention of airborne particles 
in granular bed filters. Stroem, L. (Naemnden foer 
Energieproduktionsforskning, Spanga (Sweden); Studsvik 
Energiteknik AB, Nykoeping (Sweden)). 11 Mar 1981. 25p. 
(STUDSVIK-K2—80/442). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE82702124. 

A literature survey was made on theoretical models for the 
prediction of particle retention in sand beds. Also data on observed 
retention was collected from the literature. Based on this informa- 
tion, a semi-empirical model was compiled. Comparison of the 
model with published retention data shows a general agreement. 


51454 (NP—2903754) Statistical investigations of the at- 
mospheric transport of SO2 over medium distances. Dietzer, 
B. (Technische Hochschule Darmstadt (Germany, F.R.). 
Fachbereich Mechanik). 1980. 137p. (In German). NTIS 
(US Sales Only), PC A0O7/MF AOl. Order Number 
DE82903754. 

Thesis. Portions of document are illegible. 

Evaluations of extensive data yielded some new information 
on SO: transport from an industrial area over a distance up to 200 
km. Transport across a frontier is of particular interest as these 
were the first accurate data in this field. By combining transport sit- 
uations and weather conditions, the frequency of transfrontier trans- 
port can be estimated also for earlier years. With the statistical 
model presented, fields of concentration can be predicted if the ini- 
tial meteorological data are known. This way, transport processes 
can be predicted that may cause dangerous situations of high con- 
centration. The processed and evaluated data are of interest also for 
further investigations as they are based on SO2 concentrations near 
the ground measured every hour along with meteorological obser- 
vations, both over a period of more than two years. No set of data 
of this extent has been available before. 
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51455 (PB—82-129461) Portable miniature sampler for 
potential airborne carcinogens in microenvironments: Phase 2. 
Evaluation. Final report Nov 78-Jun 81. West, D.S.; Hodg- 
son, F.N.; Brooks, J.J.; Heflin, C.L.; Hughes, T.W. (Mon- 
santo Research Corp., Dayton, OH (USA)). Sep 1981. 208p. 
NTIS, PC A10/MF AOI. 

A portable sampling system was developed for the collection 
and concentration of a broad range of organic compounds from 
ambient air. The system is based on the use of three solid sorbent 
materials (Tenax-GC, Porapak R, and Ambersorb XE-340 arranged 
in series) through which air is drawn by a portable battery-powered 
pump. Two different portable pumps (DuPont P4000 and Spectrex 
PAS 3000) were used to power the portable sampling device in 
field evaluations of the system. The system was evaluated in field 
studies conducted in Dayton, Ohio; Los Angeles, California; Hous- 
ton, Texas; Niagara Falls, New York; Research Triangle Park, 
North Carolina; and Cincinnati, Ohio. Both indoor and outdoor en- 
vironments were included among those sampled. Analyses were 
conducted for selected target compounds as well as additional 
broad-scan quantitative analysis of collected organic compounds. 
Analyses of the samples were accomplished using thermal desorp- 
tion of the sorbent materials followed by capillary column gas 
chromatography/mass spectrometry. Partial pre-analysis fractiona- 
tion (based primarily on volatility) was obtained in some of the 
sampling applications demonstrating that in certain environments 
additional capacity beyond that of Tenax-GC may be required to 
sample low level organic atmospheric pollutants. 


51456 (PB—82-131509) Carbon monoxide episodes. Tech- 
nical report. Wolcott, M. (Environmental Protection 
Agency, Ann Arbor, MI (USA)). Nov 1981. 13p. NTIS, PC 
A02/MF AOl1. 

Carbon Monoxide is commonly thought of as a local pollut- 
ant affecting relatively small geographic area. Since most CO emis- 
sions result from the operation of motor vehicles; high CO concen- 
trations are associated with the congested areas of large urban cen- 
tral business districts. In the presence of moderate winds and in the 
absence of a continuing source of emissions, ambient CO concentra- 
tions diminish fairly quickly. High concentrations measured during 
evening rush hour traffic, for example, often diminish to back- 
ground concentration levels between three and six a.m. Against this 
background, certain meteorological conditions could cause CO to 
accumulate over a large area. If such meteorological conditions 
persisted long enough, background levels might eventually become 
a significant proportion of the total CO budget. This would imply 
that CO is not only a ‘hot spot’ (localized) problem, but is some- 
times an area wide problem as well. It would also imply that vehi- 
cle traffic on one day might contribute to high ambient CO concen- 
trations on the next day. 


51457 (PB—82-131566) Characterization of exhaust 
emissions from high mileage catalyst-equipped automobiles. 
Smith, L.R. (Southwest Research Inst., San Antonio, TX 
(USA)). Sep 1981. 191p. NTIS, PC A09/MF AO1. 

This report describes the laboratory effort to characterize 
regulated and unregulated exhaust emissions from ten 1978 and 
1979 high mileage catalyst equipped gasoline automobiles which 
have been driven for approximately 50,000 miles. The ten auto- 
mobiles were evaluated as-received and after a tune-up to 
manufacturer's specifications, over the Light-Duty Federal Test 
Procedure (FTP) and the Highway Fuel Economy Driving Sched- 
ule (HFET). Exhaust constituents measured, in addition to the reg- 
ulated emissions, include: aldehydes, particulates, sulfides, amines, 
metals, and several additional elements and compounds. Additional 
evaluations involved the measurement of the regulated emissions 
over four short-test procedures. 


51458 (PB—82-133331) Development of solid state in- 
frared emitters for gas detection applications. Annual report 
Jun 80-May 81. Gerritsen, H.J.; Crisman, E.E.; Daly, J.T. 
(Brown Univ., Providence, RI (USA). Dept. of Physics). 
Jun 1981. 77p. NTIS, PC AOS5/MF AO1. 

The detection of carbon dioxide by optical absorption using 
an Infrared Emitting Diode (IRED) has been demonstrated. Since 
IRED's required for this task are not commercially available they 
must be fabricated in the course of this research. To aid in the 
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growth of the semiconductor, a computer program to calculate the 
III-V ternary phase diagram has been developed. The possibilities 
of developing solid state lasers or using nonlinear optical techniques 
to obtain a monochromatic light source are also discussed. 


51459 (PB—82-133596) Analyses, experimental studies, 
and evaluations of control measures for air flow and air qual- 
ity on and near highways: executive summary. Final report. 
Dabberdt, W.F. (SRI International, Menlo Park, CA 
(USA)). Mar 1981. 28p. NTIS, PC A03/MF AO1. 

Experimental, analytical, and modeling studies of near-road- 
way pollutant transport and diffusion were conducted to meet the 
following two objectives: development of principles and guidelines 
for predicting and managing exhaust gas dispersion for various traf- 
fic conditions, winds, highway configurations, and topography, and 
determination of optimal design and operation of nearby areas and 
structures. Both wind tunnel and atmospheric monitoring were un- 
dertaken to evaluate a wide range of highway configurations that 
included grade-level, vertical-wall cut, slant-wall cut, elevated, and 
hillside sections. The resulting data provided new insights into the 
mechanisms by which transport and diffusion occur near the road- 
way and helped to clarify and quantify the effects due to traffic 
speed, waste heat emissions, and traffic-stream aerodynamics (the 
shelterbelt analogy). A new practical and versatile simulation model 
called ROADMAP was developed to simulate the distribution of 
pollutant concentrations near cut, grade-level, and elevated road- 
way sections. Comparison of model simulations with field observa- 
tions shows good to excellent agreement. ROADMAP has been in- 
corporated into a manual methodology for assessing near-roadway 
pollutant impacts for varying traffic, meteorological, and site char- 
acteristics. Application notes are also provided to assist the user in 
the proper use and interpretation of the methodology and its out- 
puts. 


51460 (PB—82-133612) Analyses, experimental studies, 
and evaluations of control measures for air flow and air qual- 
ity on and near highways. Volume II: User guidelines and ap- 
plication notes for estimating air quality for alternative road- 
way configurations. Final report 1973-80. Dabberdt, W.F. 
(SRI International, Menlo Park, CA (USA)). Mar 1981. 
134p. NTIS, PC A07/MF AO1. 

A manual user-oriented methodology has been developed for 
estimating air quality conditions at each of a wide variety of simple 
and complex roadway configurations. The methodology is the 
result of experimental and theoretical investigations made at a 
number of atmospheric sites in addition to physical modeling stud- 
ies made in Calspan Corporation’s atmospheric simulation wind 
tunnel facility; experimental details, analyses, and results are pre- 
sented in Volume I of this Final Report (PB82-133604). Guidelines 
are presented in four parts for the evaluation of air quality condi- 
tions at alternative roadway configurations. The first part presents a 
background discussion of principles of atmospheric dispersion and 
the emission of pollution (particularly carbon monoxide) by motor 
vehicles. In the second part the theory and application of the dis- 
persion methodology is presented; the procedure is based on the 
roadway-atmospheric dispersion model of air pollution (ROAD- 
MAP) developed in Volume I of this report. To aid the user in ap- 
plying the methodology, a worksheet format is used with accompa- 
nying tables and graphs. The applications of the methodology to 
some thirty site configurations in part three is intended to demon- 
strate the various tactical uses of the guidelines. The fourth part, on 
the other hand, presents some of the strategic considerations and 
limitations pertinent to the proper application of the guidelines for 
the purpose of air quality management. 


51461 (PB—82-133620) Analyses, experimental studies, 
and evaluations of control measures for air flow and air qual- 
ity on and near highways. Volume III: User’s manual for 
fhwa data base and retrieval programs. Final report 1977-80. 
Wolf, D.E.; Shelar, E.; Ruff, R.E.; Dabberdt, W.F. (SRI In- 
ternational, Menlo Park, CA (USA)). Mar 1981. 81p. NTIS, 
PC A05/MF AOl1. 

A comprehensive data base has been stored on magnetic 
tape. This data base was collected and used by SRI International in 
the development of a methodology for the description and manage- 
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ment of the atmospheric resource (i.e., air quality) on the near 
roadways. Specifically, the data base contains parameters that are 
oriented toward understanding the interactive role played by vehi- 
cle traffic features, meteorological parameters, and roadway and 
adjacent building configurations in the transport and diffusion of 
pollutants on the local or microscale. This manual describes the 
content and format of this data base. It also presents sample pro- 
gram fragments that can be used to access the data base. 


51462 (PNL—4144) MAP3S precipitation chemistry net- 
work: fourth periodic summary report (1980). (Pacific North- 
west Lab., Richland, WA (USA)). Dec 1981. Contract 
AC06-76RL01830. 171p. NTIS, PC A08/MF AOl. Order 
Number DE82008492. 

Portions of this report are illegible. ; 

This, the fourth in a series of summary reports, contains 
complete field and chemical data from the MAP3S/RAINE (Mul- 
tistate Atmospheric Power Production Pollution Studies) Precipita- 
tion Chemistry Network for the year 1980. The 1980 data were 
added to the previous data base, and an update of the previous sta- 
tistical summary completed. Included are basic statistics, time trend 
analyses, and monthly averages. 


51463 (PNL-SA—10020) Residential weatherization - 
indoor air pollution. Parker, G.B.; Owczarski, P.C.; Sandus- 
ky, W.F. (Pacific Northwest Lab., Richland, WA (USA)). 
Apr 1982. Contract AC06-76RL01830. 8p. (CONF-820723— 
1). NTIS, PC A02/MF AO1. Order Number DE82018850. 
From National conference on environmental engineering; 
Minneapolis, MN, USA (14 Jul 1982). 
important factors to be considered in determining 
iidoor air pollution concentrations in residences are described. Pre- 
dictions of indoor air pollution concentrations and their impacts on 
human health and the environment were made in an Environmental 
Impact -Statement (EIS) written for a residential weatherization 
program. This program is designed to reduce energy consumption 
by reducing the air-infiltration (air-exchange rate), by offering air- 
infiltration reduction measures to eligible electrically-heated resi- 
dences. Indoor air pollutant concentrations are predicted in four 
residence types: single family attached (i.e., duplexes, fourplexes), 
single family detached, mobile homes, and apartments.) The pollut- 
ants addressed in the EIS are: radon, formaldehyde, carbon monox- 
ide, carbon dioxide, oxides of nitrogen, respirable particulates, and 
benzo-(a)-pyrene. The major sources of each pollutant in a resi- 
dence are given. For each pollutant and each source, a range of 
emission rates (mass/unit/time) are determined from those given in 
the literature, or calculated from reported indoor concentrations, or 
estimated based on available data. From the emission rates, indoor 
air concentrations are calculated for each pollutant, in each resi- 
dence type and for each air-infiltration reduction measure. 


51464 (PNL-SA—10038) Computing transient indoor air 
quality. Allwine, K.J.; Owczarski, P.C. (Pacific Northwest 
Lab., Richland, WA (USA)). Apr 1982. Contract AC06- 
76RL01830. 7p. (CONF-820723—2). NTIS, PC A02/MF 
A01. Order Number DE82018849. 
From National conference on environmental engineering; 
Minneapolis, MN, USA (14 Jul 1982). 
ransient levels of indoor pollutants are modeled using the 
CORRAL Code. A single family dwelling is the location of various 
scenarios that illustrate the use of the code and the effects of fac- 
tors causing transient conditions. The variable factors studied here 
are atmospheric conditions (wind speed and direction and outdoor 
temperatures and pollution levels) as well as source terms and parti- 
cle sizes. Variable infiltration rates and flow directions within the 
dwelling that result can lead to significant errors in calculated 
indoor air quality. 


51465 (RISO-R—455) Nitro derivatives of polynuclear 
aromatics: formation, presence, and transformation in stack 
and exhaust gases and in the atmosphere. Nielsen, T. (Risoe 
National Lab., Roskilde (Denmark)). Jan 1982. 43p. NTIS 
(US Sales Only), PC A03/MF AOI/ Also available from 
Risoe Library, DK-4000 Roskilde, Denmark. Order Number 
DE82750485. 

This work is a critical review of the transformation of polyn- 
uclear aromatics and their derivatives to nitro substituted com- 
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pounds in stack and exhaust gases, in the atmosphere and during 
the collection of samples. Furthermore, the fate of nitro derivatives 
of polycyclic aromatic hydrocarbons is discussed. 


51466 (TVA/AQB-I—80/2) Analysis of a total suspended 
particulate concentration that exceeded the primary ambient 
air quality standard at the Bull Run Steam Plant on Novem- 
ber 4, 1978. Lee, N.T.; Carter, R.V. (Tennessee Valley Au- 
thority, Muscle Shoals, AL (USA). Div. of Natural Re- 
sources Services). Jul 1979. 29p. NTIS, PC A03/MF AOl. 
Order Number DE82903613. 

Portions of document are illegible. 

On November 4, 1978, the area in the vicinity of the Bull 
Run Steam Plant experienced an intense inversion, resulting in very 
poor dispersion conditions, that would be conducive to elevated 
TSP concentrations. The TSP standard exceedance of 266 pg/m* 
that occurred at station 23 on November 4, 1978, was not caused 
by the Bull Run Steam Plant. This exceedance can possibly be at- 
tributed to very poor dispersion conditions, agriculturally generated 
fugitive dust of a regional nature, coupled with drought conditions 
around the power plant that would cause fugitive dust to be gener- 
ated from local dirt roads and agricultural activities, and with other 
industrial sources upwind of the monitor. 


51467 (TVA/AQB-I—80-11) Ambient No, NOz, and O3 
measurements in the vicinity of TVA’s Allen and Paradise 
coal-fired steam plants. Huff, O. (Tennessee Valley Authori- 
ty, Muscle Shoals, AL (USA). Div. of Natural Resources 
Services). Nov 1979. 67p. NTIS, PC A04/MF AO1. Order 
Number DE82903612. 

Portions of document are illegible. 

Investigations to evaluate the impacts of large coal-fired 
power plants on ambient levels of NO: in rural and urban areas 
were conducted at TVA'’s Paradise and Allen Steam Plants from 
May 1978 through December 1978. Both plants are equipped with 
cyclone furnaces and are expected to produce higher NO/sub x/ 
(NO + NOz) emissions than other types of coal-fired boilers. Since 
the Paradise Steam Plant is relatively isolated from other major 
NO/sub x/ sources, ambient concentrations of NO/sub x/ around 
this plant are expected to be a true measure or indication of the am- 
bient impact of NO/sub x/ emissions. On the other hand, ambient 
levels of NO/sub x/ in the area near Allen Steam Plant at Mem- 
phis, Tennessee, are expected to be higher, by comparison, due to 
numerous sources of NO/sub x/ within the immediate area. 


51468 (TVA/AQB-I—80/15) Investigation of an excee- 
dance of the secondary NAAQS for sulfur dioxide near the 
Kingston Steam Plant on February 20, 1979. Final report. 
(Engineering-Science, Inc., McLean, VA (USA)). Dec 1979. 
91p. NTIS, PC A05/MF A0O1. Order Number DE82903611. 

Portions of document are illegible. 

On February 20, 1979, the secondary ambient air quality 
standard for sulfur dioxide (SO2) was exceeded at monitoring sta- 
tion 11 near Kingston Steam Plant. Engineering-Science, under 
contract to TVA, investigated the excess and prepared a report of 
their findings. The investigation included examination of meteoro- 
logical, air monitoring, and source emissions data, and modeling of 
dispersion conditions to determine theoretical ambient concentra- 
tions contributed by major nearby point sources. The report con- 
cludes that neither Kingston Steam Plant nor any other point 
source caused the exceedance and identifies residential space heat- 
ing as the most likely cause of the exceedance. 


51469 (TVA/AQB-I—80/19) Investigation of the cause 
of high concentrations of TSP at the Cumberland Steam Plant 
monitoring stations 13 and 19. (Courtney (F.E.) and Asso- 
ciates, Atlanta, GA (USA)). 9 Apr 1979. 50p. NTIS, PC 
A03/MF A0O1. Order Number DE82903610. 

Portions of document are illegible. 

During 1978, total suspended particulate (TSP) concentra- 
tions in excess of ambient air quality standards were measured on 
several occasions at Cumberland Steam Plant monitoring stations 
13 and 19. F.E. Courtney and Associates, under contract to TVA, 
investigated each of these excesses in detail. An extensive evalua- 
tion was conducted of air quality, meteorological, plant operational, 
and related data to identify any steam plant contribution to the ex- 
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cesses. It is concluded that the TSP measurements were not repre- 
sentative due to the influence of local fugitive dust sources. It is 
recommended that the data should be considered invalid for the 
purposes of representing impact of particulate emissions from Cum- 
berland Steam Plant. It is also recommended that stations 13 and 19 
should be relocated or eliminated from the Cumberland network. 


51470 (UCRL—53265) Measurements of potential atmos- 
pheric pollutants in off-gases from the Lawrence Livermore 
National Laboratory's 6-tonne retort, Experiment L-3. 
Ondov, J.M.; Lamson, K.C.; Stuermer, D.H.; Heft, R.E.; 
Failor, R.A.; Ng, D.J.; Morris, C.J.; Anspaugh, L.R.; Dan- 
iels, J.I.; McNabb, J.R. (Lawrence Livermore National 
Lab., CA (USA)). 12 Mar 1982. Contract W-7405-ENG-48. 
48p. NTIS, PC A03/MF AOl1. Order Number DE82015385. 

Total sulfur, hydrogen sulfide, hydrocarbons, and nitrogen in 
the off-gases from the Lawrence Livermore National Laboratory's 
6-tonne/day Rubble In Situ Extraction Simulation facility were 
measured with a series of on-line, gas-monitoring instruments and 
gas indicator tubes. In addition by using instrumental neutron acti- 
vation analysis after collection in adsorbent traps or in filter and 
impactor samplers, the concentrations of several trace elements in 
the off-gas vapors and in aerosol mists were determined. The con- 
centrations of hydrocarbons in the vapor and in the product oil 
were determined either by on-line gas chromatography and off-line 
gas chromatography, or off-line gas chromatography coupled with 
mass spectroscopy. The assembled data are used to estimate pro- 
duction factors for potential pollutants for use in developing emis- 
sion control options and assessment of air quality. 


51471 Defense meteorological satellite measurements of 
total ozone. Lovill, J.E.; Ellis, J.S.; Luther, F.M.; Sullivan, 
T.J.; Weichel, R.L. (Lawrence Livermore National Lab., 
CA). Geophysical Research Letters; 9: No. 1, 105-108(Jan 
1982). Contract W-7405-ENG-48. 

A multichannel filter radiometer (MFR) on Defense Mete- 
orological Satellites (DMS) that measured total ozone on a global- 
scale from March 1977 - February 1980 is described. The total 
ozone data measured by the MFR were compared with total ozone 
data taken by surfaced-based Dobson spectrophotometers. When 
comparisons were made for five months, the Dobson spectrophoto- 
meter measured 2-5% more total ozone than the MFR. Compari- 
sons between the Dobson spectrophotometer and the MFR showed 
a reduced RMS difference as the comparisons were made at closer 
proximity. A Northern Hemisphere total ozone distribution ob- 
tained from MFR data is presented. 


51472 Horizontal diffusion in the atmosphere: a Lagran- 
gian-dynamical theory. Gifford, F.A. (Los Alamos National 
Lab., NM). Atmospheric Environment; 16: No. 3, 505- 
512(1982). 

A form of Langevin's equation is derived that is applicable 
to the atmospheric diffusion problem. The resulting equation for 
the particle displacement variance o?/sub y/ has limits at small and 
large diffusion times equal to asymptotic predictions of statistical 
diffusion theories but provides, in addition, estimates over the 
broad, middle range of diffusion, which is important in regional and 
larger-scale atmospheric applications. Predictions of the theory 
compare well with standard atmospheric diffusion data sets over a 
range of diffusion times, from seconds to days. When parameters of 
the theory are determined from short-range plume diffusion data, 
the theory predicts large-scale eddy diffusivity, K, in the known at- 
mospheric range, a striking confirmation of the ability of this 
theory to describe atmoshperic diffusion. 


51473 Trend prediction for Os: an analysis of model un- 
certainty with comparison to detection thresholds. Penner, 
J.E. (Lawrence Livermore National Lab., CA). Atmospheric 
Environment; 16: No. 5, 1109-1115(1982). 

An analysis of the effects of uncertain factors on near-term 
ozone (Os) trend prediction is presented. Uncertainties in trend for 
both total Os; and upper level Os are examined. We define a range 
of possible trend that is consistent with a range of model assump- 
tions about kinetics, transport and trends in trace species. A “most 
probable” trend estimate is presented that includes the simultaneous 
effects of CFM release, increases in CO2 and northern hemisphere 
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subsonic aircraft emissions. The 10-year trend in total Os relative to 
1970 is -0.1% for this case. Upper level Os is predicted to have de- 
creased by 2.5% in the 10-year period between 1970 and 1980. Our 
estimated uncertainty ranges and "most probable” trend estimates 
are compared to detection thresholds developed from statistical 
models of Dobson total O; data and Umkehr data. 


51474 Review: atmospheric deposition and plant assimila- 
tion of gases and particles, Hosker, R.P. (National Oceanic 
and Atmospheric Administration, Oak Ridge, TN); Lind- 
berg, S.E. Atmospheric Environment; 16: No. 5, 889- 
910(1982). 

This review and workshop summary examines the interac- 
tions of airborne materials with environmental surfaces, particularly 
vegetative canopies. Key objectives were to: (1) review and de- 
scribe physical and chemical characteristics of pollutants in the air 
surrounding various receptors; (2) deiermine if existing concepts 
and information describe adequately the transfer of material from 
the atmosphere to the receptors; (3) assess existing capability for 
predicting the consequences of interactions between atmospheric 
substances and vegetation and (4) determine information needs re- 
garding environmental conditions and mechanisms regulating depo- 
sition and uptake of airborne substances by vegetation. Although 
the workshop findings have been updated using the recent litera- 
ture, nearly all of the original conclusions remain valid and perti- 
nent. 


51475 Aqueous phase oxidation of sulfites by ozone in 
the presence of iron and manganese. Harrison, H.; Larson, 
T.V.; Monkman, C.S. (Univ. of Washington, Seattle). Ar- 
mospheric Environment; 16: No. 5, 1039-1041(1982). Contract 
EY76S-062225 TA43. 

The oxidation of sulfur/sup IV/ species by ozone in aqueous 
solution was studied at 295 K, with pH between 4 and 6, pOs be- 
tween 0.3 and 2.0 ppm (v), S/sup IV/ between 5 x 1075 and 1 x 
10-§ M, and Fe and Mn between 1 x 107* and 5 x 107® M. 
Throughout this range the oxidation rates were simultaneously first 
order in S/sup IV/ and pOs, and in the absence of added Fe or Mn 
displayed a rate coefficient equal to 0.12 +/- 0.02 min~* ppm(v)~*. 
With added Fe or Mn at concentrations above 107° M the rate co- 
efficients each show maxima near to pH 4.5 of 0.27 +/- 05 x 10° 
M~! min~! ppm~! and 0.68 +/- .08 x 10° M~! min~! ppm}, respec- 
tively. Near this pH the rates were first order with respect to con- 
centrations of the metal ions. A phosphate-citrate buffer system at 
10-*M slows the Fe catalyzed oxidation. No non-additive effect of 
simultaneous catalysis by Fe and Mn was observed. 


51476 International cooperation and acid rain pollution: 
establishing the framework for control. Cameron, F.X. (Ver- 
mont Law School, South Royalton). International Journal of 
Environmental Studies; 18: No. 2, 129-134(1982). 

Acid rain pollution has been receiving considerable attention 
as an international environmental problem. However, as of yet 
there has not been a great deal of development in the international 
legal principles and institutions to address this problem. The inter- 
national legal principles on State responsibility for environmental 
damage are still unsettled and substantial procedural and eviden- 
tiary obstacles exist to the enforcement of these principles. Regional 
arrangements that provide a framework for the prevention and con- 
trol of acid rain offer a promising solution to the problem. An ini- 
tial step in this regard in the 1979 draft Convention on Long Range 
Transboundary Air Pollution. 


51477 Acid precipitation and scientific uncertainty prob- 
lems in probability. Reed, F.C. (Vermont Law School, 
South Royalton). International Journal of Environmental 
Studies; 18: No. 2, 77-84(1982). 

The fact that acid precipitation exists and may be responsible 
for destroying or potentially destroying whole ecosystems or parts 
of ecosystems is a reality. This paper discusses acid precipitation 
from the whole system viewpoint. The sources and sinks are identi- 
fied and an effort is made to describe our current scientific knowl- 
edge of the overall process. 
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51478 Field measurement of small ozone fluxes to snow, 
wet bare soil, and lake water. Wesely, M.L.; Cook, D.R.; 
Williams, R.M. (Argonne National Lab., IL). Boundary- 
Layer Meteorology; 20: 459-471(1981). 

Eddy-correlation measurements over snow, wet bare soil, 
and lake water indicate very small vertical ozone fluxes. Adjust- 
ments to the small vertical fluxes are needed to take into account 
the effect of mean Stefan flow associated with evaporation at the 
surface and the effects of correlation between density variations 
and vertical wind fluctuations. For snow, the residual resistance 
calculated for the surface is about 34 s cm™', indicating that the 
maximum deposition velocity is about 0.03 cm s~*. For cold bare 
soil well saturated with water, the surface resistance is about 10 s 
cm™! (maximum deposition velocity of about 0.1 cm s~'). The high- 
est resistances obtained are for transfer to the surface of Lake 
Michigan, yielding values near 90 s cm™! for resistance (0.01 cm s~? 
for deposition velocity). 


51479 Transient climate response to changing carbon 
dioxide concentration. Michael, P.; Hoffert, M.; Tobias, M.; 
Tichler, J. (Brookhaven National Lab., Upton, NY). Climat- 
ic Change; 3: 137-153(1981). Contract AC02-76CH00016. 

The time-dependent response of climate changes to changing 
atmospheric concentration of carbon dioxide is modeled using an 
energy balance atmospheric model coupled to a one-dimensional 
upwelling diffusion model of the deep ocean. Such a model intro- 
duces time delays so that the calculated globally-averaged tempera- 
ture lags that which would be predicted by assuming radiative equi- 
librium. The climate model is coupled to a simple carbon cycle 
model and a ‘social’ model that simulates decreasing emission in re- 
sponse to increasing global temperatures. The thermal inertia of the 
system is such that temperatures continue to increase after carbon 
dioxide concentrations are decreasing. 


51480 The effect of radial diffusion on penetration of air- 

borne particles through a radial-flow sampler. Kargi, F.; 

Mercer, T.T. (Univ. of Rochester, NY). Journal of Aerosol 

—" 12: No. 5, 457-465(1981). Contract EY-76-C-02- 
90. 

The steady-state two-dimensional equation of mass transport 
characterizing the diffusion of airborne paticles from air flowing ra- 
dially inward between coaxial parallel discs has been solved nu- 
merically. Velocity profiles obtained from the numerical solution of 
the Navier-Stokes equations were used in the convective terms of 
the mass transfer equation. The results show that a previously re- 
ported analytical solution in which radial diffusion was ignored un- 
derestimates penetration at low Peclet numbers. Results in terms of 
the percentage penetration are presented in graphs which can be 
used to determine effective diffusion coefficients. 
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REFER ALSO TO CITATION(S) 49071, 49408, 49409, 49410, 49411, 50344, 
50345, 51421, 51463, 51516, 51519 


51481 (CEA-CONF—5994) Offsite consequence model- 
ling of atmospheric releases: present practice at the CEA/nu- 
clear safety department. Duco, J.; Manesse, D.; Duchemin, 
B.; Maire. (CEA Centre d'Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France). Dept. de Surete Nucleaire). Sep 
1981. 16p. (CONF-810905—36). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE82702111. 

From ANS/ENS topical meeting on probabilistic risk assess- 
ment; Post Chester, NY, USA (20 Sep 1981). 

Anticipated assessment of offsite consequences resulting from 
an accidental release of radioactivity into the atmosphere is com- 
monly made, for the 1-50 km range, by application of statistical 
treatments, based on meteorological records, to a set of dose-dis- 
tance relationships previously calculated by means of the ALICE 
computer code for various weather conditions, release durations 
and exposure modes. Input data comprise population distribution 
around the site and weather data, the latter consisting of mean fre- 
quencies per angular sector for short release duration problems or 
of actual records to account for weather variability in the case of 
prolonged releases. Consequences are currently expressed in terms 
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of complementary cumulative distribution functions for various 
dose levels. An application to a reference site is presented. 


51482 (DOE/EML—398) Collection and analysis of envi- 
ronmental radiation data using a desktop computer. Gogolak, 
C.V. (Department of Energy, New York (USA). Environ- 
mental Measurements Lab.). Apr 1982. 158p. NTIS, PC 
A08/MF AO1. Order Number DE82015719. 

A portable instrumentation sytem using a Hewlett-Packard 
HP-9825 desktop computer for the collection and analysis of envi- 
ronmental radiation data is described. Procedures for the transmis- 
sion of data between the HP-9825 and various nuclear counters are 
given together with a description of the necessary hardware and 
software. Complete programs for the analysis of Ge(Li) and 
Nal(TI) gamma-ray spectra, high pressure ionization chamber moni- 
tor data, **Kr monitor data and air filter sample alpha particle ac- 
tivity measurements are presented. Some utility programs, intended 
to increase system flexibility, are included. 


51483 (EGG—1183-1816) Aerial radiological survey of 
the Savannah River Plant and surrounding area, Aiken, South 
Carolina. Date of survey: June 1979. Boyns, P.K.; Smith, 
D.B. (EG and G, Inc., Las Vegas, NV (USA). Energy 
Measurements Group). Jul 1982. Contract AC08- 
76NV01183. 24p. NTIS, PC A02/MF AO1l. Order Number 
DE82019944. 

An aerial radiological survey of the Savannah River Plant 
(SRP) was conducted during June 1979 by EG and G Energy 
Measurements Group for the United States Department of Energy 
(DOE). The survey consisted of an airborne measurement of both 
natural and man-made gamma radiation from the terrain surface in 
and around the plant site. These measurements allowed a determi- 
nation of the surface terrestrial spatial distribution of isotopic con- 
centrations and equivalent gamma ray exposure rates from ®Co 
and '°7Cs contaminants. The results are reported as exposure rate 
isopleths for the two isotopes and are superimposed on 1:48,000 
scale maps of the area. Gamma ray energy spectra are also present- 
ed for the net man-made radioelements. This was the second survey 
of the entire Savannah River Plant site. The first survey was con- 
ducted in June 1974. A comparison of the surveys indicates a de- 
crease in the exposure rates due to man-made isotopes. All areas of 
man-made activity were in the same location as indicated by the re- 
sults of the first survey. It appears that no detectable new man- 
made activity has been released in the survey area since the 1974 
survey. 


51484 (EGG—1183-1821) Aerial radiological survey of 
the La Salle County Station and surrounding area, Seneca, II- 
linois. Date of survey: July 1981. Hobaugh, J.L. (EG and G, 
Inc., Las Vegas, NV (USA). Energy Measurements Group). 
Jun 1982. Contract AC08-76NV01183. 9p. NTIS, PC A02/ 
MF AO1. Order Number DE82019945. 

An aerial radiological survey was performed from 14 to 31 
July 1981 over a 270-square-kilometer area centered on the La Salle 
County Station near Seneca, Illinois. The survey was conducted by 
EG and G for the US Nuclear Regulatory Commission. All gamma 
ray data were collected by flying lines spaced 152 meters (500 ft) 
apart at an altitude of 91 meters (300 ft) above ground level. Proc- 
essed data showed that all gamma rays detected within the survey 
area were those expected from naturally occurring background 
emitters. Count rates obtained from the aerial platform were con- 
verted to exposure rates at 1 meter above the ground and are pre- 
sented in the form of an isoradiation contour map. The observed 
exposure rates for the survey area were between 5 and 14 micror- 
oentgens per hour (uR/h), with most of the area ranging from 8 to 
14 pR/h. The exposure rate obtained from soil samples taken from 
within the survey site displayed positive agreement with the aerial 
data. 
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51485 (EGG—1183-1825) Aerial radiological survey of 
the William H. Zimmer Nuclear Power Station and surround- 
ing area, Moscow, Ohio. Date of survey: July 1981. Feimster, 
E.L. (EG and G, Inc., Las Vegas, NV (USA). Energy 
Measurements Group). Jul 1982. Contract AC08- 
76NV01183. 8p. NTIS, PC A02/MF AOl1. Order Number 
DE82019947. 

An aerial radiological survey was performed during the 
period 29 June through 12 July 1981 over a 250-square-kilometer 
area centered on the William H. Zimmer Nuclear Power Station 
near Moscow, Ohio. All gamma ray data were collected along 
flight lines oriented east to west. The lines were 200 meters apart 
and flown at an altitude of 122 meters above ground level. Proc- 
essed data showed that all gamma rays detected within the survey 
area were those expected from naturally occurring terrestrial back- 
ground emitters. Count rates obtained from the aerial platform 
were converted to exposure rates at 1 meter above the ground and 
are presented in the form of an exposure rate contour map. The re- 
sulting exposure rates were between 6 and 12 microroentgens per 
hour (uR/h), with most of the area ranging from 6 to 9 wR/h. 
These values include an estimated cosmic ray contribution of 4 wR/ 
h. The exposure rate obtained from soil samples taken from within 
the survey site displayed positive agreement with the aerial data. 


51486 (EGG—1183-1829) Aerial radiological survey of 
the Haddam Neck Plant and surrounding area, Haddam 
Neck, Connecticut. Date of survey: October 1981. Holbaugh, 
J.L.; Maguire, T.C. (EG and G, Inc., Las Vegas, NV 
(USA). Energy Measurements Group). Jul 1982. Contract 
AC08-76NV01183. 12p. NTIS, PC A02/MF AOl. Order 
Number DE82019946. 

An aerial radiological survey was conducted over the 
Haddam Neck Plant near Haddam Neck, Connecticut. The survey, 
conducted from 15 to 22 October 1981, covered an 108-square-kilo- 
meter area centered on the plant. Radiological data were collected 
by flying at an altitude of 91 meters (300 feet) along lines oriented 
northeast-southwest and spaced 150 meters apart. Count rates ob- 
tained from the aerial platform were converted to exposure rates at 
1 meter above the ground. The resulting exposure rates over most 
of the survey area were between 6 and 12 microroentgens per hour 
(uR/h). Elevated exposure rates, up to 900 wR/h, were detected di- 
rectly over the plant due to the presence of cobalt-58 and cobalt-60. 
The reported exposure rate values include an estimated cosmic ray 
contribution of 4 .R/h. Ground-based measurements made during 
the same time period were compared to the aerial survey results. 
Ion chamber readings and soil samples were taken from a location 
within the aerial survey boundaries. Exposure rate values obtained 
from these measurement techniques were in agreement with those 
obtained from the aerial data. The data were also in agreement 
with those obtained from an aerial radiological survey conducted 
during August 1969. Comparison of the results indicated that no 
changes in the radiological characteristics of the 1981 survey area 
were detectable outside the plant boundaries. 


51487 (EGG—2128) Environmental surveillance for the 
INEL Radioactive Waste Management Complex. Janke, 
D.H.; Reno, H.W.; Wickham, L.E. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Dec 1981. Contract AC07-761D01570. 
49p. NTIS, PC A03/MF AO1. Order Number DE82008711. 

Portions of document are illegible. 

The 1980 environmental surveillance report for the Radioac- 
tive Waste Management Complex (RWMC) of the Idaho National 
Engineering Laboratory contains data and discussions about routine 
radiological monitoring of the atmospheric, hydrologic, and geolog- 
ic environments of the RWMC. Included are discussions of selected 
nonradiological pollutants (e.g., chloride). It is concluded that 
RWMC operations have produced localized effects on existing en- 
vironments. Additional discussions include results of routine sur- 
veillance of two surplus facilities, the Stationary Low-Power Reac- 
tor No. 1 Surplus Area and the Organic Moderated Reactor Ex- 
periment. 


51488 (IS—4798) Environmental monitoring summary for 
Ames Laboratory: Calendar Year 1981, Voss, M.D. (Ames 
Lab., IA (USA)). Apr 1982. Contract W-7405-ENG-82. 18p. 
NTIS, PC A02/MF A0O1. Order Number DE82018273. 
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The summarized data and conclusions from the Ames Labo- 
ratory effluent monitoring program for Laboratory facilities are 
presented. The major areas of radiological monitoring were effluent 
air and water from the decommissioned Ames Laboratory Research 
Reactor (ALRR) site and the City of Ames, Iowa, Sewage Plant. 
The radioisotope of significance in the ALRR effluent air was tri- 
tium (H-3). The yearly individual dose at the ALRR exclusion 
fence was estimated to be 3.79 x 10-* mRem. The estimated dose to 
the entire population within an 80 Km (50 mile) radius of the 
ALRR was 6.18 x 10~* man-Rem. These values are 7.59 x 10°5% 
and 6.25 x 10°7%, respectively, of the doses derived from the con- 
centration guides. Tritium was the predominant isotope in effluent 
water discharged to the City of Ames sewage system. After dilu- 
tion with other waste water from the ALRR site, the potential dose 
was 0.086% of the dose derived from the concentration guides. 


51489 (ORNL/TM—8389) Radon-immune air monitor 
for plutonium. Gupton, E.D. (Oak Ridge National Lab., TN 
(USA)). Aug 1982. Contract W-7405-ENG-26. 18p. NTIS, 
PC A02/MF A0O1. Order Number DE82019892. 

The gross alpha activity in particulate-associated daughters 
of radon in the work environments may be many times that of one 
MPC/sub a/ of *°°Pu or *°*Pu. The daughters of radon emit both 
alpha and beta particles. The ratio of the alpha-to-beta activity is 
variable and a function of several factors. In spite of this variability, 
the ratio changes slowly with time and has upper and lower bounds 
in buildings that have controlled ventilation. This provides the basis 
for the development of an air monitor in which the radon interfer- 
ence is virtually eliminated. The radon-immune air monitor has 
three detectors: one that detects the alpha activity on the filter, one 
that detects the beta activity on the filter plus gamma background, 
and one that observes gamma background. The counts from these 
detectors are fed to a computer that is programmed with an algo- 
rithm for computing the non-radon-associated alpha activity. 


51490 (PNL—4033) Assessment of the radon concentra- 
tions in air caused by emissions from multiple sources in a 
uranium mining and milling region. A case study of the Am- 
brosia Lake region of New Mexico. Droppo, J.G.; Gliss- 
meyer, J.A. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Dec 1981. Contract AC06-76RL01830. 71p. D. 
Order Number DE82006075. 

Portions of this report are illegible. 

The Ambrosia Lake uranium mining and milling operations 
were selected to characterize the relative importance of these 
sources on ambient atmospheric radon concentrations. All uranium 
mines at Ambrosia Lake are underground. The comparisons of in- 
terest were both between the sources and between the sources and 
background concentrations. The results show that vents are by far 
the greatest source of the computed radon concentrations in the im- 
mediate area of the operations. The computed radon concentrations 
at receptor points were largely influenced by the closer sources, 
rather than by more distant stronger sources. The area where com- 
puted radon concentrations significantly exceed the background is 
confined to the general area around the vents and mills. A compari- 
son between computed radon concentrations and monitoring data at 
selected points demonstrates order of magnitude agreement. 


51491 (RISO-R—447) Environmental radioactivity in 
Denmark in 1980. Aarkrog, A.; Boetter-Jensen, L.; Dahl- 
gaard, H.; Hansen, H.; Lippert, J.; Nielsen, S.P.; Nilsson, K. 
(Risoe National Lab., Roskilde (Denmark)). Jun 1981. 148p. 
NTIS (US Sales Only), PC A07/MF AO1. Order Number 
DE82904388. 

Portions of document are illegible. 

Strontium-90 was determined in samples from all over the 
country of precipitation, ground water, drinking water, sea water, 
dried milk, grain, bread, potatoes, vegetables, fruit, total diet, and 
human bone. Furthermore, ®°Sr was determined in local samples of 
air, rain water, soil, sediments, grass, sea plants, fish, and meat. 
Cesium-137 was determined in air, precipitation, sea water, lake 
water, sediments, milk, grain products, potatoes, vegetables, fruit, 
total diet, sea plants, fish, and meat. Estimates of the mean contents 
of radiostrontium and radiocesium in the human diet in Denmark 
during 1980 are given. Tritium was determined in precipitation, 
fresh water and sea water. Plutonium and Americium were meas- 
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ured in sea water sediments, sea plants and mussels. The ‘y-back- 
ground was measured regularly by TLD, ionization chamber, and 
onsite ‘y-spectroscopy at locations around Risoe, at ten of the state 
experimental farms along the coasts of the Great Belt and around 
Gyllingnaes. The marine environments at Barsebaeck and Ringhals 
were monitored for 1°7Cs and corrosion products (5*Co, Co, 
®Zn, and **Mn). Finally the report includes routine surveys of en- 
vironmental samples from the Risoe area. 


51492 (SCPRI-RM—7-1981) Monthly results of meas- 
urements. July 1981. (Service Central de Protection contre 
les Rayonnements Ionisants, 78 - Le Vesinet (France)). Jul 
1981. 33p. (in French). NTIS (US Sales Only), PC A03/MF 
A011. Order Number DE82702115. 

Measurement tables concerning the surveillance of the envi- 
ronment in France are given (see also the SCPRI-RT--3-1981 
report). 


51493 (SCPRI-RT—2-1981) 2. Quarterly progress report, 
1981. (Service Central de Protection contre les Rayonne- 
ments Ionisants, 78 - Le Vesinet (France)). 1981. 33p. (In 
French). NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE82702116. 

This report of the SCPRI exposes an interpretation of the 
principal results concerning the surveillance of radioactivity in the 
environment: atmospheric dusts, rainwater, surface water, under- 
ground water, irrigation water, drinking water, food chain, sea 
water around nuclear plant sites and other sites. The activities of 
various radiosotopes are presented in tables (7Be, **Zr and *Nb, 
Rg ty, Hes ERs end’ Aha, Sr; -Ruend Rh, Ra, 
54Mn, U and T). A bibliographic selection is also presented. 


51494 (STUDSVIK-K2—80-458) Adsorption of Xe-133 
by activated carbon. Experimental results. Hesboel, R.; 
Gebert, G. (Studsvik Energiteknik AB, Nykoeping 
(Sweden)). Nov 1980. 14p. (in Swedish). NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE82702125. 

In several nuclear power stations carbon filters in the off-gas 
system are now used to reduce the emission of radioactive noble 
gases. A gradual deterioration of the filters can be expected. Meth- 
ods for measuring the efficiency of filters and the quality of the 
carbon should therefore be available. A reduction in the separative 
ability for krypton should be a useful way to indicate an impaired 
retention for xenon. The advantage of this method lies in the in-situ 
process which does not affect the operation of the system. An ex- 
perimental set up and equipment has been tested to measure the dy- 
namic adsorption constant of xenon. Two carbon qualities have 
been measured at 25degC and - 70degC.(G.B.). 


51495 (UCID—19418) Tritium Facility effluent meas- 
urements: statistical analysis for 52 periods in 1981. Sher- 
wood, A.E. (Lawrence Livermore National Lab., CA 
(USA)). Jun 1982. Contract W-7405-ENG-48. 3lp. NTIS, 
PC A03/MF AOl1. Order Number DE82019405. 

A statistical comparison has been made of Tritium Facility 
effluents for 52 periods in 1981, as measured by continuous sam- 
pling from two ventilation exhaust stacks. Pulse-counter data, re- 
corded on 15-minute intervals, have been summed over approxi- 
mately weekly periods and compared with adsorption apparatus 
data. A by-product of the analysis is a calibration of pulse counters 
in terms of adsorption data which are believed to be more reliable. 
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REFER ALSO TO CITATION(S) 51459, 51460 
5005 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 51526 
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5006 Regulations 


REFER ALSO TO CITATION(S) 49167, 51466, 51476, 51557, 51811, 51827 


51496 (CONF-820627—9) Implications of the stochastic 
approach to air-quality regulations. Witten, A.J.; Kornegay, 
F.C.; Hunsaker, D.B. Jr.; Long, E.C. Jr. (Oak Ridge Na- 
tional Lab., TN (USA)). 1982. Contract W-7405-ENG-26. 
16p. NTIS, PC A02/MF AOl1. Order Number DE82017446. 

From 75. annual meeting on the Air Pollution Control Asso- 
ciation; New Orleans, LA, USA (20 Jun 1982). 

Portions of document are illegible. 

Existing air quality regulations require that specified values 
for emissions rates and ground-level concentrations never be ex- 
ceeded or exceeded at most once during one year. Such require- 
ments are major factors influencing the manner in which fossil- 
fueled power plants are designed and operated. Recently proposed 
regulatory revisions or regulatory enforcement procedures recog- 
nize the inevitable variability in plant emissions and suggest either a 
stochastic approach to air quality modeling or longer averaging 
times in the calculation of emission rates. The result of such a revi- 
sion would be greater flexibility in power plant design and oper- 
ation. However, such changes could result in significant alterations 
in long-term pollutant loading to the atmosphere and in short-term 
ground-level pollutant concentrations. The extent of these impacts 
depend, to a large extent, upon three emission parameters: the mean 
emission rate, the emission rate variance, and the time-wise emission 
rate correlation. This paper investigates the influence of these im- 
portant parameters on the probability of violating certain air quality 
standards. The findings presented in this paper suggest that defining 
compliance in a probabilistic sense has merit, while the use of 
longer averaging periods will encourage increases in pollutant emis- 
sions along with biasing enforcement priorities. 


51497 Terrestrial perturbation experiments for environ- 
mental assessment. Suter, G.W. II. (Oak Ridge National 
Lab., TN). Environmental Management; 6: No. 1, 43-54(Jan 
1982). Contract W-7405-ENG-26. 

The National Environmental Policy Act of 1969 (NEPA) 
was initially interpreted as requiring full disclosure of the environ- 
mental impact of a federal action. Because of the limitations of 
time, money, and manpower, the requirement that all impacts be 
considered has led to superficial analysis of many important im- 
pacts. Data collection has largely been limited to the enumeration 
of species because this information can be applied to the analysis of 
any problem. The President's Council on Environmental Quality 
(CEQ) has provided a solution to this problem by reinterpreting 
NEPA as requiring analysis of those impacts that have significant 
bearing on decision making. Because assessment resources can now 
be concentrated on a few critical issues, it should be possible to 
perform field perturbation experiments to provide direct evidence 
of the effects of a specific mixture of pllutants or physical distur- 
bances on the specific receiving ecosystem. Techniques are de- 
scribed for field simulation of gaseous and particulate air pollution, 
polluted rain, soil pollutants, disturbance of the soil, and disturb- 
ance of wildlife. These techniques are discussed in terms of their 
realism, cost, and the restrictions that they place on the measure- 
ment of ecological parameters. Development and use of these field 
perturbation techniques should greatly improve the accuracy of 
predictive assessments and further our understanding of ecosystem 
processes. 


51498 The economics of acid rain: an invisible hand of 
control. Gilbert, A.LH. (Vermont Law School, South Royal- 
ton). International Journal of Environmental Studies; 18: No. 
2, 85-90(1982). 

Economics currently plays an insignificant role in the con- 
trol of acid rain. Economists have fallen into the old familiar pat- 
tern of evaluating the impacts of acid rain instead of developing 
economic techniques for controlling the source of its emission. 
Power generating plants and other major producers of acid rain 
discharge their oxide wastes into the air in order to reduce produc- 
tion costs. This cost saving enables the producer to increase profits 
and expand production at the expense of those who suffer from 
acid rain. The solution to this misallocation requires the internaliza- 
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tion of all production costs. The price of the product will then re- 
flect its true cost. Acid rain will be eliminated and resources will be 
more efficiently allocated. Economists will not have to attempt to 
evaluate the impossible nor trace its untraceable origin. Acid rain 
will no longer threaten our survival. 


51499 Acid rain and federal common law. Harper, J.D. 
(Vermont Law School, South Royalton). International Jour- 
nal of Environmental Studies; 18: No. 2, 101-108(1982). 

When Illinois v. Milwaukee first came before the Supreme 
Court in 1972, the court decided, in recognizing the history of fed- 
eral common law, that federal courts had power to fashion federal 
common law "when there is an overriding federal interest in the 
need for a uniform rule of decision or where the controversy 
touches basic interests of federalism” 406 U.S. at 105 N.6. When II- 
linois v. Milwaukee finally reached the Supreme Court again in 
1981 after a rather lengthy federal court trial and appeal, the major- 
ity, on the basis of statutory amendments passed in the interim, de- 
cided that federal clean water legislative amendments preempted or 
displaced federal common law as that body of law could only be 
developed by the federal courts where congress had not spoken 
and occupied the field, and where the varying laws of the states 
required a uniform federally enunciated principle. The Clean Air 
Act, which is central to the acid rain dilemma also underwent 
major restructuring in 1977 and it can be comparatively argued that 
Illinois v. Milwaukee has inescapable precedent value in the acid 
rain federal common law Clean Air Act context. If so, the federal 
forum and uniform rule of law that federal common law gave liti- 
gants is no longer available. 


51500 Acid rain and the interstate provisions of the Clean 
Air Act. Hoban, T.M. (Vermont Law School, South Royal- 
ton). International Journal of Environmental Studies; 18: No. 
2, 109-116(1982). 

The Clean Air Act as originally conceived and as amended 
through 1977 fails to deal directly directly with the causes of acid 
rain because of the mechanism used by the Act. Amendments in 
1977 intended to address the problem of “interstate pollution” like- 
wise failed to come to grips with this new phenomenon. The Clean 
Air Act is to be reconsidered this summer at which time Congress 
should remember that acid rain is merely one type of long range 
pollution, that there are likely to be others, and that legislation 
should be as flexible as possible, the better to deal with similar 
future threats to the environment. 


51501 Legal aspects of acidic precipitation. Manzig, 
J.G.W. (Univ. of Windsor, Ontario, Canada); Mulvaney, 
J.N. International Journal of Environmental Studies; 18: No. 
2, 117-127(1982). 

Acid rain has been discovered to be a serious problem in 
Eastern Canada. The legislative competence of the Federal Parlia- 
ment to deal with air pollution is not well established, but recent 
cases interpreting the federal general power indicate that the scope 
of general power has been established. Canadian common law rem- 
edies are not likely to be successful, for a variety of reasons. The 
Canadian Clean Air Act, especially with the 1980 amendments lays 
the basis for possible adoption of emission standatds for acid rain as 
an international pollutant. Ontario’s Environmental Protection Act 
of 1971 may offer a basis for control of emissions resulting in acid 
rain though regulation of major sources and control orders of 
medium sized and small sources. One such regulation has already 
been adopted to apply to the Inco Plant emissions of sulfur oxides. 
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51502 (CONF-820569—1) Evapotranspiration and _ soil 
heterogeneity. Luxmoore, R.J.; Sharma, M.L. (Oak Ridge 
National Lab., TN (USA); Commonwealth Scientific and 
Industrial Research Organization, Wembley (Australia). 
Div. of Land Resources and Management). 1982. Contract 
W-7405-ENG-26. 18p. NTIS, PC A02/MF AOl. Order 
Number DE82015691. 

From Workshop on evaportranspiration from plant commu- 
nities; Bunbury, Australia (24 May 1982). 

Portions of document are illegible. 

In a previous computer simulation study of a grassland 
catchment in Oklahoma, evapotranspiration was predicted to in- 
crease up to 25% for soils with finer textures than the silt loam ref- 
erence soil. Results are further analyzed to illustrate plant water re- 
sponses to scaled soil physical characteristics from the simulations 
with the Terrestrial Ecosystem Hydrology Model. Finer soils were 
shown to have higher soil water capacities over wider ranges of 
soil matric pressures than the reference soil which increased the 
water supply to vegetation. The water potential and stomatal con- 
ductance of foliage were generally higher on soils with higher soil 
water capacities. The analysis suggests that areal variation in soil 
hydraulic characteristics may significantly influence areal evapo- 
transpiration. 


51503 (DOE/SR/01026—2) Classification of plant com- 
munities at the Savannah River Plant. Van Lear, D.H.; 
Jones, S.M. (Clemson Univ., SC (USA). Dept. of Forestry). 
Apr 1979. Contract AS09-77SR01026. 13p. (SRO—1026-2). 
NTIS, PC A02/MF AOl1. Order Number DE82019598. 

Portions of document are illegible. 

Tentative ordination of the 59 pine stands into communities 
has been completed. Twelve communities within the loblolly, slash, 
and longleaf pine types have been identified. A tentative key has 
been prepared for identification of the various communities having 
pine in the overstory. Field sampling of the hardwood communities 
has begun and will continue through this progress report period 
and into the renewal period if funding is granted. Work will contin- 
ue toward developing a key for classifying both pine and hardwood 
communities at the SRP. Such a classification system would be of 
great benefit to future ecological research at the plant site. 


51504 (DP—1624) Model of growth and nitrogen demand 
in a loblolly pine plantation. Murphy, C.E. Jr.; Schubert, 
M.J. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). May 1982. Contract AC09- 
76SRO00001. 25p. NTIS, PC A02/MF AO1. Order Number 
DE82018328. 

A model to predict the growth of loblolly pine, Pinus taeda 
L, is described. The model is based on the known physiological and 
morphological characteristics of loblolly pine. It was developed to 
predict the annual growth and nitrogen demand of a pine plantation 
as affected by light, temperature, water stress, and nitrogen avail- 
ability. The predictions are to be used to evaluate the effects of sil- 
vicultural practices, such as thinning, removal of red pine straw 
from the forest floor, or addition of nutrient amendments such as 
fertilizer or sewage sludge. While the predictions of the model are 
for annual increments of growth and nitrogen use, the basic time 
step of the model is one day in order to integrate the effect of cli- 
mate on the growth and nitrogen cycle. The values for tree physi- 
ology used in the model were derived from the literature. The 
values of the parameters used to allocate growth to various parts of 
the trees were determined by balancing the transfer coefficients to 
duplicate the growth pattern of a single pine stand where detailed 
growth information was available. The sensitivity of the growth 
prediction by the model was determined for changing nitrogen 
availability. Further testing of the model awaits the collection of 
data from experiments now in progress. 
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51505 (EGG—1183-2440) Potential of BLM lands in 
western Fresno and eastern San Benito and Monterey Coun- 
ties, California, as critical habitats for the endangered San 
Joaquin kit fox, Vulpes macrotis mutica, and blunt-nosed 
leopard lizard, Crotaphytus silus. O'Farrell, T.P.; McCue, P.; 
Kato, T. (EG and G, Inc., Santa Barbara, CA (USA). 
Energy Measurements Group). Nov 1981. Contract AC08- 
76NV01183. 113p. NTIS, PC A06/MF AOI. Order Number 
DE82015296. 

Portions of document are illegible. 

The major objectives were to determine the presence and 
relative density of the San Joaquin kit fox and blunt-nosed leopard 
lizard on BLM lands in western Fresno and eastern San Benito and 
Monterey counties, California, and to determine the potential of 
these lands as critical habitat for these endangered species. A total 
of 6220 acres in the Ciervo Hills and 4000 acres near Coalinga were 
surveyed for both San Joaquin kit fox and blunt-nosed leopard liz- 
ards; 810 acres in the Griswold Hills were surveyed for kit fox 
only; and 2000 acres in the Tumey Hills were surveyed for blunt- 
nosed leopard lizards only. Eight line transects per mile were used 
to gather information on: (1) kit fox dens, scats, tracks, and remains 
of their prey; (2) presence of blunt-nosed leopard lizards; (3) vege- 
tation associations; (4) density of rodent burrows on lands surveyed 
for leopard lizards; (5) topography; (6) evidence of human activi- 
ties; (7) presence of other wildlife species; and (8) any additional 
scientific data related to endangered species. Night spotlight sur- 
veys were conducted in the Ciervo Hills, Griswold Hills, and on 
lands adjacent to Coalinga and San Ardo to document presence of 
kit fox, their potential prey, and other vertebrates. Of BLM land 
surveyed in 1981, the Coalinga Land Unit had the highest potential 
as critical habitat for the San Joaquin kit fox, the Ciervo Hills Land 
Unit was ranked second,and parcels in the Griswold Hills received 
the lowest score given since inventories were initiated in 1979. 
Public lands in the Salinas Valley were too steep to serve as habitat 
for kit fox. Over 70% of the parcels had only fair to no potential as 
critical habitat for the blunt-nosed leopard lizard. BLM lands near 
Coalinga and those in the central plateau of the Tumey Hills visual- 
ly appeared to have some potential as habitat for the species. 


51506 (ORNL/TM—8187) Variation in territory size of 
the ovenbird (Seiurus aurocapillus): the role of habitat struc- 
ture. Smith, T.M.; Shugart, H.H.; West, D.C. (Oak Ridge 
National Lab., TN (USA)). Aug 1982. Contract W-7405- 
ENG-26. 92p. NTIS, PC A05/MF AOl. Order Number 
DE82019893. 

The concept that structural habitat cues are proximal factors 
for territory size is explored by examining the intrapopulation vari- 
ation in territory size among ovenbirds (Seiurus aurocapillus). Ini- 
tial territory size was determined during the first weeks of the 
breeding season and variables describing the structure of the vege- 
tation within these territories were measured. Prey abundance 
within territories was monitored both within and among breeding 
seasons and correlated with both territory size and habitat struc- 
ture. Similar data were also collected on areas of the study site not 
occupied by ovenbirds. 


51507 (SRO-NERP—10) Aquatic snails (Gastropoda) of 
the Savannah River Plant, Aiken, South Carolina. Wood, 
D.H. (Georgia Univ., Athens (USA). Research Foundation; 
South Carolina Univ., Columbia (USA). Dept. of Biology). 
Apr 1982. Contract AC09-76SR00819. 49p. NTIS, PC A03/ 
MF AOl1. Order Number DE82019035. 

A system of taxonomic aids to the snails of the Savannah 
River Plant (SRP) area is presented. The first part of the system is 
a dichotomous key. Descriptive terms not used in general ecology 
have been defined in a glossary. The second part of the system is a 
series of illustrated descriptions which will confirm identifications 
made using the key. Illustrations were prepared from specimens 
collected on the SRP or in the Savannah River on or near the 
SRP, with the exception of a few uncommon species which have 
been illustrated by using specimens from the Academy of Natural 
Sciences of Philadelphia (ANSP). The Academy collected those 
specimens in surveys of the Savannah River from 1952 through 
1975. Ecological and distributional notes, where available, are in- 
cluded with the species descriptions. 
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51508 Apparent rates of increase for two feral horse 
herds. Eberhardt, L.L. (Battelle Memorial Inst., Richland, 
WA); Majorowicz, A.K.; Wilcox, J.A. Journal of Wildlife 
Management; 46: No. 2, 367-374(1982). Contract AC06- 
76RL01830. 

Rates of increase for 2 Oregon feral horse (Equus caballus) 
herds were estimated from direct aerial counts to be about 20% per 
year. These rates can be achieved only if survival rates are high, 
and reproduction exceeds that normally expected from horses. A 
population dynamics model suggests adult survival to be the key 
parameter in determining rates of increase, and there is some direct 
evidence of high adult survival rates. Management implications are 
discussed. 


51509 Investigation of the organic carbon and 513C pro- 
file in a forest soil. Schleser, G.H.; Bertram, H.G. (Nuclear 
Research Center, Juelich, Germany). pp 201-218 of Recent 
developments in mass spectrometry in biochemistry, medi- 
cine, and environmental research, 7. Frigerio, A. (ed.). Am- 
‘on Netherlands; Elsevier Scientific Publishing Co. 
(1981). 

From 7. international symposium on mass spectrometry in 
biochemistry, medicine and environmental research; Milan, Italy 
(16 Jun 1980). 

The relationship between the ratio of the stable organic 
carbon isotopes and soil depth in a forest soil was analyzed. The 
results show an enrichment of “C with increasing soil depth, 
which amounts to about 2.5 parts per thousand for the first 40 cm. 
The 5'°C pattern indicates that various processes are responsible 
for the fractionation at different soil horizons. An interpretation of 
the 6'°C pattern is given. 
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REFER ALSO TO CITATION(S) 50560, 51440, 51447, 51553, 51557, 51861 


51510 (DOE/SF/00012—T14) Semiannual report. Stro- 
jan, C.L. (California Univ., Berkeley (USA)). 1977. Con- 
tract AC03-76SF00012. 29p. NTIS, PC A03/MF AOl. 
Order Number DE82007244. 

Portions of this report are illegible. 

To understand the dynamics of trace metals in desert envi- 
ronments requires estimates of compartment concentrations or stor- 
ages (i.e., amounts of elements in soils, plants and animals), determi- 
nations of rates of flow between compartments, and estimates of 
rates at which materials are introduced into and irreversibly lost 
from the system. This report deals with measurements of amounts 
of trace elements in the environment surrounding Southern Califor- 
nia Edison's Mohave Generating Station in southern Nevada, a col- 
laborative study with Los Alamos Scientific Laboratory of trace 
elements in the vicinity of the Four Corners Power Plant in New 
Mexico, and laboratory and field experiments related to cycling of 
trace elements. 


51511 (NP—2902613) Cd contents in kidneys, livers, and 
muscles of fattened pigs in dependence of the type of fodder. 
Ostertag, J. (Muenchen Univ. (Germany, F.R.). Inst. fuer 
Hygiene und Technologie der Lebensmittel Tierischen Urs- 
prungs). 20 Feb 1980. 121p. (In German). NTIS (US Sales 
Only), PC A06/MF AO1. Order Number DE82902613. 

Thesis. 

In the time between November 20, 1978 and August 27, 1979 
out of five farms in the Federal Republic of Germany the following 
163 pigs were examined for the presence of Cd: from fat stock of 
the type ‘Deutsche Landrasse’ with an average age of 5-6 months 
and at the time of slaughtering a weight between 100 and 110 kg, 
kidneys and livers and above that from 67 pigs, muscles (dia- 
phragm) together with 27 samples fodder previously fed to the ani- 
mals. In the fodder examined the Cd-content varied between 30 and 
233 pg/kg dry matter; the highest proportion was found in the 
fodder of farm with crop-feeding, the lowest in the case of a farm, 
where the pigs had been set to fatten by means of garbage. The Cd- 
content in the kidneys varied between 166 and 690 yg/kg wet 
weight, in the livers between 14 and 239 ywg/kg wet weight and in 
the muscles between 3 and 58 wg/kg wet weight. An increase in 
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the Cd-content in the fodder of the pigs resulted in an increase of 
the Cd-content in the kidneys, livers and muscles. In none of the 
cases where the liver and muscles were examined the recommended 
Cd-value was reached even approximately: this value is 0,1 mg Cd/ 
kg wet weight for muscles and 0,8 mg Cd/kg wet weight for livers. 
As far as the kidneys are concerned there is no recommended value 
at present. The majority of the fodder generally used in the F.R.G. 
for fattening stock does not seem to contain any Cd-content which 
in the case of the kidneys, livers and muscles of the 5-6 months old 
pigs causes any Cd-content above the tolerance level which could 
effect the health of the consumer. As a result of these examinations 
primarily a control over the Cd-content in the fodder would be 
recommendable. 


51512 (SKBF-KBS-TR—81-10) State of surface waters at 
Svartboberget. Skifte, J.O. (Swedish Nuclear Fuel Supply 
Co., Stockholm; Kaernbraenslesaekerhet, Stockholm 
(Sweden)). Nov 1980. 33p. (In Swedish). NTIS (US Sales 
Only), PC A03/MF A0O1. Order Number DE82702117. 

The aim of this study was to estimate local and regional 
average annual run off in the surroundings of Svartboberget located 
close to the middle of Sweden roughly 100 km west of the Baltic. 
It was also meant to give an idea of reliability of given run off fig- 
ures and possible improvement using a more sophisticated approach 
including direct measurements of precipitation discharge and 
deeper analysis of discharge records. The study was based on eco- 
nomical, topographical and geological maps as well as areal photo- 
graphs. Run off was estimated to be 9.9 1/s km? locally with a pro- 
posed certainty within +- 0.5 1/s km? This certainty may be im- 
proved to half that figure with proposed measurements during a 
period of 10 years.(author). 


51513 Terrestrial vertebrate animals as biological moni- 
tors of pollution. Lewis, R.A.; Lewis, C.W. (Dept. of 
Energy, Frederick, MD). pp 369-391 of Monitoring envi- 
ronmental materials and specimen banking. Luepke, N.P. 
(ed.). The Hague, Netherlands; Martinus Nijhoff Publishers 
(1979). 

From International workshop on monitoring environmental 
materials and specimen banking; West Berlin, F.R. Germany (23 
Oct 1978). 

Properly collected and preserved, vertebrate specimens may 
serve in a number of ways as environmental monitors. The advan- 
tages, technical feasibility and special problems that attend such use 
are discussed, as are criteria for sampling, sample preparation and 
storage in a specimen bank. Special emphasis is given to the prob- 
lems of environmental dynamics, ecological sampling, and the ret- 
rospective evaluation of information. Recommendations for the im- 
plementation of effective vertebrate specimen banking programs are 
made and the potential value of such systems is discussed. Because 
the significance that can be attached to tissue, organ or whole orga- 
nism concentrations of pollutants is confounded by many factors, 
we conclude that retrospective monitoring via chemical analyses of 
banked specimens will be of value in making environmental deci- 
sions Only if it is used in conjunction with complementary methods 
of assessment, especially of biological effects. 
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REFER ALSO TO CITATION(S) 49071, 49340, 49344, 49366, 49393, 49408, 
49409, 49410, 49411, 49416, 49417, 49418, 49419, 49423, 49424, 50345, 50560, 
51421, 51487, 51491, 51492, 51493, 51519, 51561, 51564, 51877 


51514 (DOE/EV/01643—144) Progress report, July 
1980-December 1981. (Tennessee Univ., Memphis (USA). 
Center for Health Sciences). 1981. Contract AS05- 
76EV01643. 62p. NTIS, PC A04/MF AO1. Order Number 
DE82010529. 


Research progress is reported for the period July 1980 
through December 1981. Studies include iodine 131 fallout, as 
measured in sheep thyroids, and neonatal hypothyroidism. (ACR) 


51 ENVIRONMENTAL SCIENCES, TERRESTRIAL 
5103 Radioactive Materials Monitoring And Transport 


51515 (NP—2902094) Bibliography in environmental ra- 
dioactivity in foods. Fischer, E.; Kalus, W.; Mueller, H.; 
Schelenz, R. (Fachinformationszentrum Energie, Physik, 
Mathematik G.m.b.H., Karlsruhe (Germany, F.R.)). Oct 
1981. 46p. Fachinformationszeutrum Energie, Physik Math- 
ematik GmbH, 7514 Eggenstein, Leopoldshafen 2, Ger- 
many. 

Literature concerning radioactive contamination and decon- 
tamination of foodstuffs has been recorded and evaluated since 
about 1959. The purpose is to evaluate all literature which is direct- 
ly or indirectly relevant to the title of the bibliography. In order to 
make the information offered more accessable to the user, relevant 
indexing terms are taken not only from the title but also from the 
document itself. These indexing terms are givn in English. They are 
listed in the subject index in alphabetical order and also presented 
in the bibliographic section so as to provide additional information 
on the contents of each document. To ensure easy handling, the 
bibliographic section is divided into subjects categories. Cross refer- 
ences are made when a document refers to more than on subject 
category. The present issue is based on original documents, mostly 
from the last two years, which are available either from the librar- 
ies of the Bundesforschungsanstalt fuer Ernaehrung or from the 
Fachinformationszentrum Energie - Physik - Mathematik. In addi- 
tion to the original titles English translations of titles are presented. 
Transcriptions, abbreviations of journals, etc. have been carried out 
according to the rules of the Internathonal Nuclear Information 
System (INIS). The individual titles are numbered (e.g. K10 0009) 
according to the subject category (first three digits, e.g. K10) and a 
running number (e.g. 0009). this is to facilitate machine retrieval 
and production of cumulative indexes. The index section consists of 
conference, author, report number, subject, corporation, and jour- 
nal indexes. 


51516 (PNL—4212) Environmental status of the Hanford 
Site for CY-1981. Sula, M.J.; Blumer, P.J.; Dirkes, R.L. (Pa- 
cific Northwest Lab., Richland, WA (USA)). Aug 1982. 
Contract AC06-76RL01830. 68p. NTIS, PC A04/MF AOl1. 
Order Number DE82019841. 

Samples of air, surface water, soil, vegetation, and wildlife 
were collected and external penetrating radiation dose meas- 
urements were made in the vicinity of the major operating areas on 
the Hanford Site. The samples were analyzed for radioactive con- 
stituents including tritium, strontium-90, plutonium, and gamma- 
emitting radionuclides. In addition, site roads, railroad tracks, and 
burial grounds were surveyed periodically to detect any abnormal 
levels of radioactivity. Radioactive and nonradioactive waste dis- 
charges and environmentally related unusual occurrences reported 
for the major operating areas were reviewed and summarized. Re- 
sults indicate that general levels of airborne particulate radioactivity 
in the Hanford environs were greater in 1981 than in recent years 
as a result of fallout from a foreign atmospheric nuclear test con- 
ducted in late 1980. Levels of radioactivity in airborne particulates 
began decreasing during the summer and by the end of the year 
had returned to levels observed prior to the test. Airborne stron- 
tium-90, plutonium, and tritium concentrations at the onsite sam- 
pling stations were not significantly different from background 
measurements. Radioiodine was not identified in any air sample 
during 1981. Strontium-90 and cesium-137 concentrations in B-Pond 
water were lower compared to levels observed during 1980. Analy- 
ses of tissue samples from several types of wildlife collected onsite 
continue to indicate that Hanford-produced radionuclides in some 
areas are accessible to wildlife. Several onsite soil and vegetation 
samples contained radionuclide concentrations above background 
levels. However, observed levels were similar to those reported in 
recent years. 


51517 (SAND—81-2645C) Counting system and resultant 
data from field determinations of radium-226 at twelve urani- 
um mill tailings sites. Rarrick, H.L.; Minnema, D.M.; 
Brewer, L.W. (Sandia National Labs., Albuquerque, NM 
(USA)). 1982. Contract AC04-76DP00789. 17p. (CONF- 
820552—3; IAEA-SM—262/45). NTIS, PC A02/MF AOl. 
Order Number DE82014506. 
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From International symposium on management of waste 
from uranium mining and milling; Albuquerque, NM, USA (10 
May 1982). 

Portions of document are illegible. 

A nuclear counting system has been developed and placed in 
service to determine the Radium-226 content of soils within and be- 
neath uranium mill tailing piles. Minimum detectable activity is ap- 
proximately 3 pCi Ra-226/g of soil in a 0.5 mr/hr background with 
a 3-min count. The counting system consists of a lead shield for 
holding core barrel samplers, a Nal crystal coupled to a photomul- 
tiplier (PM) tube, a preamplifier and amplifier, two single channel 
analyzers (SCAs), a programmable calculator, and a 500 W porta- 
ble generator. The counting system, installed in a delivery van, was 
used to count 2773 samples during 10 months under extreme field 
conditions. Approximate cost of the system excluding vehicle is 
$8000 US. Vertical profile holes of the tailing piles exhibited Ra- 
226 activities from over 2000 pCi/g to 15 pCi/g. Ra-226 contamina- 
tion levels in the soil beneath the tailings varied from 1000 pCi/g to 
background. 


51518 Radiation protection problems concerning the use 
of radioactive iodine for medical purposes. Gloebel, B.; 
Muth, H. (Universitaet des Saarlandes, Homburg/Saar (Ger- 
many, F.R.). Inst. fuer Biophysik); Oberhausen, E. (Univer- 
sitaet des Saarlandes, Homburg/Saar (Germany, F.R.). Ra- 
diologische Klinik). pp 155-165 of Radioaktive Isotope in 
Klinik und Forschung. Gasteiner Internationales Sympo- 
sium 1978. Hoefer, R.; Bergmann, H. (Vienna Univ. (Aus- 
tria). 2. Medizinische Klinik). Vienna, Austria; H. Egerman 
(1978). (in German) 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

In the Medical Section of the University of the Saarland we 
carried out investigations on the radioecology of radioactive iodine 
(228T, 1257, 151]). We measured the internal contamination of occu- 
pational exposed persons and calculated the average whole-body 
dose per year in the order of some mrem and the dose in the thy- 
roid in the order of some rem. We could show that iodine in the air 
of working areas is the main cause of the internal contamination. 
The radioactivity in the air is a result of iodine escape from vials 
which contain radioactive solutions. We registrated a loss between 
0,1 and 3 per cent/day from different preparations. 


5104 Thermal Effluents Monitoring And Transport 


REFER ALSO TO CITATION(S) 49385 
5105 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 49097, 49104, 49105, 49107, 49270, 49376, 
49383, 50565, 50565, 51713, 51714, 51715, 51721 


51519 (PNL—3509-PT.2) Standarized input for Hanford 
environmental impact statements. Part II: site description. Ja- 
mison, J.D. (Pacific Northwest Lab., Richland, WA 
(USA)). Jul 1982. Contract AC06-76RL01830. 154p. D. 
Order Number DE82019519. 

Portions of documents are illegible. 

Information is presented under the following section head- 
ings: summary description; location and physiography; geology; 
seismology; hydrology; meteorology; ecology; demography and 
land use; and radiological condition. Five appendixes are included 
on the 100N, 200 east, 200 west, 300, and 400 areas. This report is 
intended to provide a description of the Hanford Site against which 
the environmental impacts of new projects at Hanford can be as- 
sessed. It is expected that the summary description amplified with 
material from the appropriate appendix, will serve as the basic site 
description section of environmental impact statements prepared to 


address the requirements of the National Environmental Policy Act 
(NEPA). 


ERA VOL. 7, NO. 19 / 6438 


51520 (RLO—2232-T2-17) Symposium on surface coal 
mining and reclamation in the Northern Great Plains. Re- 
search on shrub establishment in reclamation of surface-mined 
lands. Eddleman, L.E. (Oregon State Univ., Corvallis 
(USA)). 1980. Contract AT06-76EV77002. lip. (CONF- 
820383—1). NTIS, PC A02/MF AOl. Order Number 
DE82018879. 


From Mining and reclamation of coal mined lands in the 
Northern Great Plains symposium; Billings, MT, USA (8 Mar 
1982). 

Shrubs are an important component of plant communities in 
southeastern Montana. Re-establishment of the majority of native 
shrubs by seed on surface coal mine lands has not been generally 
successful. Field plantings at the Rosebud Mine of 25 shrub and 
half-shrub species were initiated in 1978 using seed from native 
populations. Three species Atriplex canescens, Atriplex nuttallii and 
Ceratoids lanata establish numerous seedlings in both wet and dry 
years. No emergence was obtained from 12 species. 


51521 (SNV-PM—1433) Air photo interpretation of mire 
vegetation - A study of methods for survey mapping. Rafstedt, 
T.; Andersson, L. (Statens Naturvaardsverk, Solna 
(Sweden)). Jun 1981. 106p. (In Swedish). NTIS (US Sales 
Only), PC A06/MF A01. Order Number DE82902183. 

The primary aim of this project has been to classify mire 
vegetation using air photo interpretation of infrared couler film 
(1:50000) and panchromatic film (1:30000). The classification system 
is based on the division into hummock - lawn - carpet - and mud 
bottom communities with an addition of wooded - woodless mires 
and bog - fen vegetation. A classification system for mire complex- 
es is also added. All different kinds of mires, as well as the likeli- 
hood of recognizing them, are described briefly. An investigation of 
the best time of the vegetation season for air photographing with 
infrared couler film has been made. In central Sweden this time is 
between June 20 and August 20. The inventory of mires has been 
applied as the basis for an estimation of the time and cofts involved 
at different levels of ambition in air photo interpretation. The 
report also contains a discussion of the possibilities of using air 
photos to determine potential values of mires. 


51522 (UCLA—12/1373) Environmental effects of solar- 
thermal power systems. Systematic status of the Mojave 
ground squirrel, Spermophilus mohavensis (subgenus Xero- 
spermophilus). Hafner, D.J.; Yates, T.L. (Lawrence Berke- 
ley Lab., CA (USA); New Mexico Univ., Albuquerque 
(USA). Dept. of Biology). Jun 1982. Contract ACO03- 
76SF00012. 20p. NTIS, PC A02/MF A0O1. Order Number 
DE82019851. 


The Mojave ground squirrel, Spermophilus mohavensis, is 
listed as a rare species by The California Fish and Game Commis- 
sion. Its well-being has emerged as an environmental concern asso- 
ciated with deployment of solar thermal power systems in western 
parts of the Motave Desert. The more common round-tailed 
ground squirrel, Spermophilus tereticaudus, also occurs in the 
Mojave Desert, and this species closely resembles S. mohavensis. 
The systematic status of the sibling species was investigated using 
allozymic and chromosomal data. Karyotypically, the two species 
differ in diploid number while they share a level of genic similarity 
reported for other mammalian semispecies. Hybridization was de- 
tected only at a single disturbed site, while allelic introgression was 
confined to an estimated 60 km reach. The two taxa are retained as 
full biological species. 


51523 Mortality of arctic fox pups in northern Alaska. 
Journal of Mammalogy; 63: No. 1, 173-174(1982). Contract 
W-7405-ENG-36;AC06-76RL01830. 

Reports of mortality among arctic foxes, Alopex lagopus, 
generally consist of isolated incidents of predation by bald eagles, 
Haliaeetus leucocephalus, snowy owls, Nyctea scandiaca, red foxes, 
Vulpes vulpes, and dogs, Canis familiaris. This is a report of obser- 
vations made on mortality of arctic fox pups observed at dens in 
the Prudhoe Bay and Colville River Delta areas of northern Alaska 
during summers of 1975 to 1978 and 1976 to 1979, respectively. 
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51524 Canopy cover and phytomass comparisons of steep 
slopes planted to cheatgrass. Rickard, W.H.; Warren, J.L. 
(Pacific Northwest Lab., Richland, WA). Northwest Science; 
55: No. 1, 40-43(1981). Contract AC06-76RL01830. 

Steep north- and south-facing slopes on an artificially formed 
earth mound were seeded with cheatgrass in the autumn of 1971 
and left unattended. In 1978, canopy cover and phytomass meas- 
urements were made on both slopes. The vegetative cover on the 
north-facing slope provided more canopy cover and more live phy- 
tomass than the south-facing slope. Live aboveground phytomass 
was measured at 830 g/m? on the north-facing slope and 163 g/m? 
on the south-facing slope. The large amount of primary production 
on the north-facing slope is attributed to temperature-water rela- 
tionships rather than to soil nutrient differences because the mound 
was composed of the same homogeneous mix of soil of common 
origin. 


51525 (DOE/SR/00819—T4) Set-aside areas, National 
Environmental Research Park, Savannah River Plant, Aiken, 
South Carolina. Hillestad, H.O.; Bennett, S.H. Jr. (Georgia 
Univ., Athens (USA). Research Foundation; Southeastern 
Wildlife Services, Inc., Athens, GA (USA); South Carolina 
Wildlife and Marine Resources Dept., Columbia (USA)). 
[nd]. Contract AC09-76SR00819. 30p. (SRO—819-11). 
NTIS, PC A03/MF A0O1. Order Number DE82019046. 

This report has been prepared to give a detailed description 
of the ten existing Savannah River Ecology Laboratory (SREL) re- 
serve sites at the Savannah River Plant (SRP). These areas were 
selected by SREL to represent the major vegetational communities 
of the SRP, and in 1967 were formally set aside by the Federal 
Manager of the SRP site to promote ecological research. The re- 
gional and local environmental settings as well as the physical de- 
scriptions of the sites and their major floral and faunal species are 
described; and the history, research accomplished, and current dis- 
position of these areas reviewed. The purpose is to acquaint scien- 
tists with the potential for conducting future studies in these areas 
that provide protected habitats of a highly diverse nature and to 
provide a portion of the background information essential to the re- 
evaluation of the reserve system. 


51526 (NP—2902023) Toxic and chemical waste: back- 
ground Paper 81-11. (Nevada Legislative Council Bureau, 
Carson City (USA). Legislative Commission). [nd]. 25p. 
Legislative Council Bureau, Research Div., Capital Com- 
plex, Carson City, NV 89710. 

Information is presented under the following section head- 
ings: introduction, scope of problems, chemical waste in the South- 
west and Nevada, management technologies, regulation, suggested 
reading, and appendices. Several common hazardous wastes are 
tabulated by name, use, and effects on people. An expanded de- 


scription of toxic chemicals, along with definitions, is also included. 
(JGB) 
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51527 (DOE/EV/12195—42) Combined land/sea surface- 
air-temperature trends, 1949-1972, Chen, R.S. (Massachusetts 
Inst. of Tech., Cambridge (USA). Dept. of Meteorology 
and Physical Oceanography). 1 Apr 1982. Contract AC02- 
76EV12195. 127p. (COO—2195-42). NTIS, PC A07/MF 
AO1. Order Number DE82018595. 
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A major deficiency in most previous studies of fluctuations 
in the earth's climate based on air temperature records has been the 
dearth of data from oceanic areas and the Southern Hemisphere. 
This study analyzes a unique collection of ship-based observations 
of surface air temperature assembled by the UK Meteorological 
Office in parallel with the station-based dataset developed by the 
National Center for Atmospheric Research from the publications 
World Weather Records and Monthly Climatic Data for the 
World. Based on this much more geographically comprehensive da- 
tabase, it is concluded that, during the 24-year period 1949 to 1972, 
no statistically significant warming or cooling trends were evident 
in the time series of globally averaged surface air temperature 
measurements. However, temperature trends did vary latitudinally, 
with significant cooling in northern extra-tropical latitudes, no 
trend in equatorial latitudes, and significant but not homogeneous 
warming in southern extra-tropical latitudes. Time series of air tem- 
peratures over land and sea exhibited qualitatively similar behavior 
over the period 1949 to 1972, indicative of both the comparable 
quality of the two datasets and the probable lack of significant 
widespread bias in the land-based measurements due to urban de- 
velopment. The results of this study underscore the need for dense 
and geographically comprehensive measurements from both land 
and ocean areas and from both hemispheres in analyzing the global 
behavior of the earth’s climate. 


51528 (NP—2902964) Waste heat and environmental pro- 
tection in the Upper Rhine region. Muddemann, J. (Muenster 
Univ. (Germany, F.R.)). 1978. vp. (In German). B, MF 
AOl. 


Portions of document are illegible. 

The upper Rhine region from the French-Palatinate border 
to the mouth of the river Main is used as an example to demon- 
strate the measures required for problems of thermal pollution in 
consideration of both ecological and economic aspects. A linear op- 
timisation model was used to address the problem. Planning strate- 
gies are established which permit maximum economic production 
while considering natural cooling processes, ecologically permissi- 
ble heat-up limits, and the various technical waste disposal alterna- 
tives available. Particular regard is paid to alternative cooling con- 
cepts (discharge, circulation, and dry cooling towers) which are de- 
termined separately for every power plant site with the aid of pro- 
gramming. This simultaneous determination of the necessary local 
waste management measures results in a cooling tower chain for all 
sites which assures optimum utilisation of the available cooling ca- 
pacity of the water. 


51529 (NUREG/CR—2562) User’s guide for the stock- 
recruitment model validation program. Environmental Sci- 
ences Division Publication No. 1985. Christensen, S.W.; 
Kirk, B.L.; Goodyear, C.P. (Oak Ridge National Lab., TN 
(USA)). Jun 1982. Contract W-7405-ENG-26. 37p. (ORNL/ 
TM—8216). NTIS PCE03/MF AO1. 

Includes 2 sheets of 48x reduction microfiche. Portions of 
document are illegible. 

SRVAL is a FORTRAN IV computer code designed to aid 
in assessing the validity of curve-fits of the linearized Ricker stock- 
recruitment model, modified to incorporate multiple-age spawners 
and to include an environmental variable, to variously processed 
annual catch-per-unit effort statistics for a fish population. It is 
sometimes asserted that curve-fits of this kind can be used to deter- 
mine the sensitivity of fish populations to such man-induced stresses 
as entrainment and impingement at power plants. The SRVAL 
code was developed to test such assertions. It was utilized in testi- 
mony written in connection with the Hudson River Power Case 
(US Environmental Protection Agency, Region II). This testimony 
was recently published as a NUREG report. Here, a user’s guide 
for SRVAL is presented. 


51530 (ORNL—5701) CHNHYD: a channel hydrodyna- 
mic model for simulating flows and water surface elevations 
in a stream/river network. Yeh, G.T. (Oak Ridge National 
Lab., TN (USA)). Jan 1982. Contract W-7405-ENG-26. 
127p. NTIS, PC A0O7/MF AOl. Order Number 
DE82010330. 

A description is given of the development of a channel hy- 
drodynamic model for simulating the behavior of flows and water 
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surface elevations in a river network that may consist of any 
number of joined and branched rivers/streams, including both tidal 
and nontidal rivers. The model employs a numerical method, an in- 
tegrated compartment method (ICM). The basic procedures of the 
ICM are first to discretize the river/stream system into compart- 
ments of various sizes, then to apply three integral theorems of vec- 
tors to transform the n-dimensional volume integral into an (n - 1)- 
dimensional surface integral, and finally to close the system by 
using simple interpolation to relate the interfacial values in terms of 
the compartment values. Thus, the method greatly facilitates the 
setup of algebraic equations for the discrete field approximating the 
corresponding continuous field. Most of the possible boundary con- 
ditions that may be anticipated in real-world problems are consid- 
ered. These include junctions, prescribed flow, prescribed water 
surface elevation (or cross-sectional area), and rating curve bound- 
aries. The use of ICM makes the implementation of these four types 
of boundary conditions relatively easy. The model is applied to two 
case studies: first to a single river and then to a network of five 
river channels in a watershed. Results indicate that the model can 
definitely simulate the behavior of the hydrodynamic variables that 
are required to compute chemical transport in a river/stream net- 
work. 


51531 (ORNL—5900) Environmental Sciences Division 
annual progress report for period ending September 30, 1981. 
Auerbach, S.I.; Reichle, D.E. (Oak Ridge National Lab., 
TN (USA)). Apr 1982. 222p. NTIS, PC A10/MF AOl1. 
Order Number DE82013513. 

Research programs from the following sections and pro- 
grams are summarized: aquatic ecology, environmental resources, 
earth sciences, terrestrial ecology, advanced fossil energy program, 
toxic substances program, environmental impacts program, biomass, 
low-level waste research and development program, US DOE low- 
level waste management program, and waste isolation program. 


51532 Systems engineering methodology for structuring 
and calibrating lake ecosystem models. Roberts, G.F.; Di 
Cesare, F. (Rensselaer Polytechnic Inst., Troy, NY). JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Systems, Man, and Cybernetics; SMC-12: No. 1, 3-14(Jan 
1982). 

A methodology is presented which makes use of both 
theory-based and data-based information to structure and calibrate 
low-order dynamic models for lake ecosystem analysis. A brief his- 
torical review explores the inductive and deductive aspects of past 
modeling efforts and describes the motivation for this research. A 
methodology, summarized in a flowchart, is discussed in terms of 
data analysis, conceptualization, development of a mathematical 
model, calibration, and three feedback stages for validity checks. 
This approach has been applied to the study of nutrient cycling in 
the south basin of Lake George, NY. The results of several iter- 
ations of the methodology are given and discussed in terms of sta- 
tistical validity and agreement with biological theory. The final 
model is a set of difference equations containing two state variables 
and three external variables, and shows a good fit to the existing 
data. This is one of the first lake ecosystem studies to make exten- 
sive use of data in order to develop model relationships and esti- 
mate parameters. 


51533 Natural fluorescence as a tracer for distinguishing 
between piedmont and coastal plain river water in the near- 
shore waters of Georgia and North Carolina. Willey, J.D. 
(Univ. of North Carolina, Wilmington); Atkinson, L.P. Es- 
tuarine, Coastal and Shelf Science; 14: vp(1982). Contract 
AS09-76EV00889. 

Natural fluorescence, dissolved silica and salinity were inves- 
tigated as possible tracers to distinguish between Piedmont River 
and coastal plain river waters discharged into the ocean off North 
Carolina and Georgia. In the Gerogia study area, dissolved silica 
was not suitable for use as a tracer because silica concentrations 
were variable and did not mix conservatively with seawater. In the 
North Carolina study area, dissolved silica concentrations exhibited 
too much short-term variability for tracer use. In both areas, natu- 
ral fluorescence was a suitable tracer. Additional investigations rel- 
evant to tracer application were made of the method for determin- 
ing natural fluorescence; these include dependence on temperature 
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of analysis, pH dependence, sample storage effect, sensitivity, corre- 
lation with total organic carbon and possible interferences from 
chlorophyll a, lignin sulfonates, detergents, petroleum and iron. 


51534 Deep water renewals and oxygen consumption in 
an Alaskan fjord. Heggie, D.T.; Burrell, D.C. (Univ. of 
Alaska, Fairbanks). Estuarine, Coastal and Shelf Science; 12: 
76-92(1981). 

The deep and bottom waters of Resurrection Bay, a single- 
silled fjord on the south-central Alaskan coastline, are renewed an- 
nually by inflows of dense water (o/sub t/>26.0) during summer 
and fall months. Renewals are related to seasonal variations in the 
density of continental shelf source water: density maxima in 
summer result from a relaxation of a winter coastal downwelling 
condition. Deep water renewals may begin as early as April-May 
and are complete by September-October. During 1973 renewals 
were sufficient to replace the topographic basin volume 3-4 times 
over, but were less by half during the same period in 1974. Oxygen 
consumption rates in the bottom 100 m of the water column were 
highest (214+/-98 w mol 17! year~') during fall and early winter 
months following summer phytoplankton production and were less 
(107+/-62 » mol ~') during late winter and spring. Consumption 
rates 10 m above the sediments were about double the deep (100 m) 
basin estimates, and approximately 30% of the in situ annual pri- 
mary production was oxidized in the fjord bottom waters (20 m) 
and underlying surface sediments. 


51535 Phytoplankton dynamics in the subtropical Pacific 
Ocean off Hawaii. Bienfang, P.K.; Szyper, J.P. (Oceanic 
Inst., Waimanalo, HI). Deep-Sea Research; 28: No. 9, 981- 
1000(1981). Contract W-7405-ENG-48. 

Phytoplankton activity in an oligotrophic environment was 
studied over a 14-mounth period. Phytoplankton biomass and pro- 
ductivity varied considerably in time, despite the relative constancy 
of the physical and chemical environment. No evidence of seasona- 
lity or diurnal variability in phytoplankton biomass was observed. 
(IMT) 


51536 Patterns of primary productivity and biomass in a 
coastal upwelling region. Small, L.F.; Menzies, D.W. 
(Oregon State Univ., Corvallis). Deep-Sea Research, Part A: 
Oceanographic Research Papers; 28A: 123-149(1981). Contract 
AM06-76RL02227. 

Average distributions of chlorophyll a during upwelling in 
areas of smooth bathymetry of Oregon have been computed from 
historical data. Chlorophyll concentrations in cross-shelf sections 
over the Oregon continental shelf (44°40'N) were similar to those 
in cross-shelf sections off northwest Africa during JOINT-1 studies 
but differed from those in similar sections over an adjacent narrow 
region of the Oregon shelf (44°55'N to 45°12'N). The fact that 
larger concentration differences can occur along short sections of 
one coastline than between upwelling regions half a world apart 
bears on the time and space scales of sampling and might have 
bearing on the support and distributions of other trophic levels. 
(IMT) 


51537 Persistent blooms of surf diatoms along the pacific 
coast U.S.A. I. physical characteristics of the coastal region 
in relation to the distribution and abundance of the species. 
Garver, J.L.; Lewin, J. (Univ. of Washington, Seattle). Es- 
tuarine, Coastal and Shelf Science; 12: 217-229(1981). Con- 
tract AT06-76EV75026. 

The surf diatom populations at thirteen beaches along the 
Oregon and Washington coast were studied from June 1977 
through August 1978. Chaetoceros armatum T. West and Asterion- 
ella socialis Lewin & Norris, the two species responsible for the 
blooms, were present in the surf along beaches between Point 
Grenville, Washington, and Cape Blanco, Oregon. On the basis of 
the cell densities of these two species, the beaches were arranged 
into four distinct groups. Discriminant analysis showed that the 
four groups could also be completely separated by three discrimi- 
nant functions composed of four physical variables: offshore bot- 
tomslope, per cent chlorite, per cent montmorillonite and beach 
length. The absence of surf diatoms at two beaches south of Cape 
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Blanco can probably be explained by the unsuitable physical condi- 
tions along the coast south of the Cape. 


51538 Concentrations and vertical fluxes of zooplankton 
fecal pellets on a Continental Shelf. Hofmann, E.E. (North 
Carolina State Univ., Raleigh); Klinck, J.M.; Paffenhofer, 
G.A. Marine Biology (Berlin); 61: 327-335(1981). Contract 
AS09-76EV00936. 

The contribution of fecal pellets to the benthos of the south- 
eastern shelf of the USA is investigated through an analytic model 
which considers pellet production by different stage groups of the 
genus Paracalanus. Model results indicate that the concentration 
and vertical flux of pellets is a function of producer size and con- 
sumer size and abundance. Nauplii and adults, respectively, produce 
daily on the average 50 and 13% of total pellet mass, yet contribute 
4 and 63%, respectively, to the daily pellet flux. Most of the pellets 
produced are consumed or degraded in the water column, with 
only 0.2% of the average daily primary production reaching the 
seafloor (35 m) as fecal pellets. This contributes to an impoverished 
benthos, such as that found on the southeastern continental shelf. 


51539 Observations of a Gulf Stream frontal eddy on the 
Georgia continental shelf, April 1977. Lee, T.N. (Univ. of 
Miami, FL); Atkinson, L.P.; Legeckis, R. Deep-Sea Re- 
search, Part A: Oceanographic Research Papers; 28A: No. 4, 
347-378(1981). Contract EY-76-S-05-5163;EY-76-S-09-0889. 

Satellite, hydrographic, and data from moored current 
meters are used to show the effect of Gulf Stream frontal distur- 
bances on low-frequency current and temperature variability, water 
exchange, and nutrient flux in the outer region of the Georgia shelf. 
Perturbations of the Gulf Stream cyclonic front are commonly ob- 
served as folded wave patterns in routine satellite-derived analyses 
of the western boundary of the Gulf Stream between Cape Hatteras 
and Miami. The cyclonic circulation in frontal eddies provides a 
means for rapid shelf-Gulf Stream water exchange. The eddies 
appear to control the residence time of the outer shelf waters, de- 
fined as the mean separation time between eddy events, or approx. 
two weeks. Upwelling in the cold core extended into the euphotic 
zone (45 m) and shoreward (35 to 40 km) beneath the southward- 
flowing warm filament in a bottom intrusion layer 20 m thick. The 
annual nitrogen input to the shelf waters by this process is estimat- 
ed as 55,000 tons each year, about twice all other estimated nitro- 
gen sources combined; it can support an annual carbon production 
by phytoplankton of 32 to 64 g Cm? y~! with no nitrogen recy- 
cling. (IMT) 


51540 The subtidal response of sea level to atmospheric 
forcing in the Carolina capes. Chao, S.Y. (Research and 
Data Systems, Inc., Lanham, MD); Pietrafesa, L.J. Journal 
of Physical Oceanography; 10: 1246-1255(Aug 1980). Contract 
AS09-76EV00902. 

The subtidal frequency response of sea level to atmospheric 
forcing along the coastal region between Cape Hatteras and 
Charleston is investigated for a four-month period: 1 September - 
31 December, 1974. It is found that low-frequency sea level fluctu- 
ations are preferentially forced by wind stress components which 
are aligned with the local topography. Also, a localized, one-dimen- 
sional model of sea surface response to a clockwise rotating wind 
for the Charleston coastal regime is developed. The phase spectrum 
of the alongshore wind component versus sea level as predicted by 
the model is shown to compare favorably to that derived from 
actual observations at Charleston, an open ocean coastal site. The 
model results and observations also suggest that wind-induced fluc- 
tuations of coastal sea level are trapped within 40 km of the coast 
by the combined effects of friction, Coriolis force and bottom to- 
pography. The outer shelf is dominated by fluctuations which are 
less related to wind stress and are attenuated rapidly in the 
shoreward direction. A reasonable estimate of bottom frictional co- 
efficient, r = 0.05 cm s~', is also established. 


51541 On the effects of buoyancy flux on continental 
shelf circulation. Pietrafesa, L.J.; Janowitz, G.S. (North 
Carolina State Univ., Raleigh). Journal of Physical Oceanog- 
raphy; 9: No. 5, 651-658(Sep 1979). Contract AS09- 
76EV00902. 

The effects of surface buoyancy flux, atmospheric wind 
stress and bottom topography on the horizontal and vertical struc- 
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ture of the density and alongshore velocity fields over a continental 
shelf are investigated within the context of a two-dimensional 
steady-state model. Using an iterative procedure, similarity solu- 
tions are obtained which include the important nonlinear advective 
effects in the density diffusion equation. In the absence of a wind 
stress, a reasonable value for the surface buoyancy flux produces 
alongshore velocities on the order of 20 cm s~! and an upwelling- 
like vertical plane circulation. The depth variation across the shelf 
significantly affects the vertical structure of the density and veloc- 
ity fields. The introduction of upwelling favorable winds decreases 
the horizontal density gradient and its associated baroclinic current. 
A simple physical explanation for this effect, based on heat conser- 
vation, is presented. 
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REFER ALSO TO CITATION(S) 49093, 49100, 49205, 49207, 49238, 49269, 
49274, 49608, 50562, 51427, 51436, 51447, 51449, 51530, 51531 


51542 (DOE/ET/12339—T3) Determination of sulfate in 
the aqueous environment using the lead electrode. Wilson, 
B.L.; Schwarzer, R.R.; Merrikhi, P.A. (Texas Southern 
Univ., Houston (USA). Dept. of Chemistry). 1980. Contract 
FG05-78ET12339. 25p. NTIS, PC A03/MF AOl. Order 
Number DE82018430. 

Portions of document are illegible. 

The purpose of this study was to determine the concentra- 
tion of sulfate ions in the aqueous environment of a region in Fort 
Bend County, Texas near Houston's first coal burning electric 
power generating plant. The indirect determinations of sulfate in 
various aqueous samples were accomplished by titration with lead 
perchlorate solution, using the lead ion-selective electrode as a sen- 
sitive end-point detector. The indirect determinations of sulfate 
were based on the formation of lead sulfate. 


51543 (DOE/EV/10331—T2) Nearshore transport proc- 
esses affecting the dilution and fate of energy-related con- 
taminants. Progress report, 1 October 1980-31 May 1982. 
Blanton, J.O. (Skidaway Inst. of Oceanography, Savannah, 
GA (USA)). Dec 1981. Contract AS09-80EV 10331. 203p. 
NTIS, PC A10/MF A0O1. Order Number DE82004265. 

This report summarizes progress during the second year 
under Contract No. DE-AS09-80EV10331. All results included 
here cover the first 12 months of the present contract. The present 
contract was extended 8 months beginning 1 October 1981. The ex- 
tension allows for beginning work on a numerical model of residual 
tidal currents plus continued analysis of FRNFLX II and GABEX 
I data. 


51544 (DOE/EV/10611—1) Qualitative assessment of 
the anthropogenic CO. distribution in the Southern Ocean. 
Chen, C.T.A. (Oregon State Univ., Corvallis (USA). School 
of Oceanography). 1981. Contract AT06-81EV10611. 22p. 
NTIS, PC A02/MF AO1. Order Number DE82011011. 

Contour diagrams showing the penetration of anthropogenic 
CO: are given for selected cross-sections of the Southern Ocean 
based on the GEOSECS and IGY data. The excess COz has gener- 
ally penetrated rather deeply near the Polar Front, and even deeper 
further north. South of the Polar Front the excess CO2 penetrates 
no more than 500 m deep and frequently only to 200 m. On the 
continental shelf the man-made CO: exists throughout the water 
column. 


51545 (DOE/NBM—2106052) Water quality monitoring 
service in support of EPA NPDES permit No. HI0110272; 
and technical and analytical services in support of OTEC-I 
systems operation. Subcontractor final report. Ziemann, D.A. 
(Lawrence Berkeley Lab., CA (USA); Aecos, Inc., Honolu- 
lu, HI (USA)). Jun 1981. Contract W-7405-ENG-48. 108p. 
NTIS, PC A06/MF A0O1. Order Number DE82016052. 

Portions of document are illegible. 

Daily, weekly and monthly sampling and analysis of water 
were conducted from the various OTEC (Ocean Thermal Energy 
Conversion) discharges. Results are reported for analyses for resid- 
ual chlorine, total suspended solids, nutrients (ammonium, nitrate, 
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phosphate, and silicate), and metals (Ti, Al, and Fe). Samples were 
also analyzed for chlorine demand, dissolved oxygen, total nitro- 
gen, total phosphorus, pH, alkalinity, salinity, total organic carbon, 
and copper. (JGB) 


51546 (KHM-I—04, pp 9-12) Mercury in the environ- 
mental debate: a retrospection. Hannerz, L. (Fiskeristyrelsen, 
Goeteborg (Sweden)). Apr 1981. (In Swedish). NTIS (US 
Sales Only), PC A06/MF AOl. 

From Does mercury pose health and environmental prob- 
lems for coal utilization conference; Stockholm, Sweden (22 Jan 
1981). 

A short review of the environmental mercury problems 
during the sixties and the present situation in Sweden. 


51547 (KHM-I—04, pp 33-53) Mercury in the ecosys- 
tem. Hultberg, H.; Hasselrot, B. (Institutet foer Vatten- och 
luftvaardsforskning, Goeteborg (Sweden)). Apr 1981. (In 
Swedish). NTIS (US Sales Only), PC A06/MF AO1. 

From Does mercury pose health and environmental prob- 
lems for coal utilization conference; Stockholm, Sweden (22 Jan 
1981). 

The high mercury level in some swedish lakes, which have 
not been exposed to any direct mercury discharges, is discussed. 
Theorics for the mercury cycles in the ecosystem and in particular 
the influence of acidification of the mercury level are treated. Mer- 
cury levels in fish and plankton is reported. 


51548 (KHM-I—04, pp 65-67) Production of methylmer- 
cury in aquatic environment: an outdated notien. Jerneloev, 
A. (Institutet foer Vatten- och Luftvaardsforskning, Stock- 
holm (Sweden)). Apr 1981. (In Swedish). NTIS (US Sales 
Only), PC A06/MF AOI. 

From Does mercury pose health and environmental prob- 
lems for coal utilization conference; Stockholm, Sweden (22 Jan 
1981). 

It is noted that there exist different indications on the source 
of the methyl-mercury in the aquatic environment. According to 
one hypothesis the methyl-mercury is formed in the air, and ac- 
cording to another in the lake sediments. 


51549 (KHM-I—04, pp 99-106) Acidification and ground 
water. Jacks, G. (Tekniska Hoegskolan, Stockholm 
(Sweden)). Inst. foer Kulturteknik. Apr 1981. (In Swedish). 
NTIS (US Sales Only), PC A06/MF AO1. 

From Does mercury pose health and environmental prob- 
lems for coal utilization conference; Stockholm, Sweden (22 Jan 
1981). 

A review of the hydro-geological consequences of the acidi- 
fication. It is noted that the increased acidity enhances the mobility 
of most heavy metals and that the acidification plays a crucial role, 
e.g., in the accumulation of mercury in surface waters. 


51550 (KHM-I—04, pp 108-109) What should be done 
about the mercury discharges. Lindau, L. (Statens Natur- 
vaardsverk, Solna (Sweden)). Apr 1981. (In Swedish). NTIS 
(US Sales Only), PC A06/MF AO1. 

From Does mercury pose health and environmental prob- 
lems for coal utilization conference; Stockholm, Sweden (22 Jan 
1981). 

The yearly mercury discharges in Sweden are listed, and 
planned measures to futher reduced these discharges are reported. 


51551 (KHM-I—04, pp 110-111) Mercury in lake sedi- 
ments. Johansson, K. (Statens Naturvaardsverk, Solna 
(Sweden)). Apr 1981. (In Swedish). NTIS (US Sales Only), 
PC A06/MF AOl1. 

From Does mercury pose health and environmental prob- 


lems for coal utilization conference; Stockholm, Sweden (22 Jan 
1981). 


51552 (KHM-I—04, pp 112-113) Variations of mercury 
concentrations in the environment in a historic perspective. 
Renberg, I. (Umeaa Universitet (Sweden)). Inst. foer Ekolo- 
gisk Botanik. Apr 1981. (In Swedish). NTIS (US Sales 
Only), PC A06/MF AO1. 
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From Does mercury pose health and environmental prob- 
lems for coal utilization conference; Stockholm, Sweden (22 Jan 
1981). 


51553 (ORNL/TM—8013) Formulations of the physico- 
chemical processes in the ORNL unified transport model for 
toxicants (UTM-TOX), Interim report. Browman, M.G.-.; Pat- 
terson, M.R.; Sworski, T.J. (Oak Ridge National Lab., TN 
(USA)). Aug 1982. Contract W-7405-ENG-26. 48p. NTIS, 
PC A03/MF AO1. Order Number DE82019895. 

The ORNL Unified Transport Model for Toxicants (UTM- 
TOX) is a mathematical model being used for assessing the poten- 
tial hazard resulting from the utilization of a given chemical by 
evaluation of the appropriate transport, transformation, and interac- 
tive processes. The background for the algorithms included in the 
UTM-TOX to describe the various transport and physicochemical 
processes with regard to organic chemicals are described briefly. 
The predecessor to the UTM-TOX is the Unified Transport Model 
(UTM) which was developed to allow simulation of the transport, 
accumulation, and redistribution of trace contaminants in the envi- 
ronment, i.e., atmospheric, terrestrial, and aquatic compartments 
combined (Baes et al. 1976). However, the UTM accommodated 
only reactions typical of inorganic components such as heavy 
metals. This iteration of the UTM-TOX represents the initial incor- 
poration into the UTM of algorithms appropriate for organics. In 
some instances, factors are described that are not as yet in the 
model but will be included in the near future. Both terrestrial and 
aquatic aspects are discussed. 


51554 (PNL—4192) Defining an optimum pumping-time 
requirement for sampling ground-water wells on the Hanford 
site. Scharnhorst, N.L. (Pacific Northwest Lab., Richland, 
WA (USA)). Apr 1982. Contract AC06-76RL01830. 37p. 
NTIS, PC A03/MF AO1. Order Number DE82015036. 

The objective was to determine the optimum time period 
necessary to pump water from a well before a representative 
sample of the ground water can be obtained. It was assumed that a 
representative sample has been collected if the concentration of 
chemical parameters is the same in a number of samples taken con- 
secutively, so that the concentration of parameters does not vary 
with time of collection. Ground-water samples used in this project 
were obtained by pumping selected wells on the Hanford Site. At 
each well, samples were taken at two minute intervals, and on each 
sample various chemical analyses were performed. Samples were 
checked for pH, sulfate, iron, specific conductivity, chloride, nitrate 
and alkalinity. The data showed that pH, alkalinity, sulfate and spe- 
cific conductivity levels stabilized almost immediately after pump- 
ing of the well began. In many wells, the chloride and nitrate levels 
were unstable throughout the 38-minute sampling period. Iron 
levels, however, did not behave in either fashion. The concentra- 
tion of iron in the samples was high when pumping began but 
dropped rapidly as pumping continued. The best explanation for 
this is that iron is flushed from the sides of the casing into the well 
when pumping begins. After several minutes of pumping, most of 
the dissolved iron is washed from the well casing and the iron con- 
centration reaches a stable plateau representative of the iron con- 
centration in the ground water.Since iron concentration takes long- 
est to stabilize, the optimum pumping time for a well is based on 
the iron stabilization time for that well. 


51555 The accumulation and disposition of 
benz(a)acridine in the fathead minnow, Pimephales promelas. 
Southworth, G.R.; Keffer, C.C.; Beauchamp, J.J. (Oak 
Ridge National Lab., TN). Archives of Environmental Con- 
tamination and Toxicology; 10: 561-569(1981). Contract W- 
7405-ENG-26. 

The bioconcentration and metabolism of benz(a)acridine in 
fathead minnows (Pimephales promelas) was investigated using 
14C-labelled benz(a)acridine. The rates of uptake, elimination, and 
metabolic transformation of benz(a)acridine were estimated in the 
fish. The equilibrium concentration factor [ratio of benz(a)acridine 
concentration in fish (wet weight) to benz(a)acridine concentration 
in water] was estimated at 106 +/- 17. The observed bioconcentra- 
tion factor was about one tenth of that predicted by octanol-water 
partitioning models. Metabolic alteration was estimated to reduce 
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the degree of bioconcentration 50 to 90% from the hypothetical 
case in which metabolic transformation did not occur. 
Benz(a)acridine metabolites attained concentrations in the fish con- 
siderably in excess of benz(a)acridine itself. 


51556 Formation of particulate organic carbon in water 
from a southeastern swamp-stream. Mulholland, P.J. (Oak 
Ridge National Lab., TN). Limnology and Oceanography; 26: 
No. 4, 790-795(1981). Contract W-7405-ENG-26. 

The rate of particulate organic carbon (POC) formation in 
water from a small North Carolina swamp-stream, low in ionic 
strength but high in dissolved organic carbon (DOC), was low. 
Mean POC formation rate, expressed as DOC utilization, was about 
0.2% of DOC per day and was primarily the result of microbial ac- 
tivity. When Ca** and Hg** were added to swamp water, and 
when swamp water and seawater were mixed, the rate of POC for- 
mation increased as a result of a rapid physiochemical flocculation 
process. Although the DOC load of rivers and streams of the 
southeastern U.S. represents a substantial energy input to estuarine 
regions, these results indicate that only about 25-30% of it is trans- 
formed through flocculation to a form more readily retained and 
utilized within the estuarine system. The remainder may be trans- 
ported to the sea. 


51557 Monitoring environmental materials and specimen 
banking. Luepke, N.P. (ed.). The Hague, Netherlands; Mar- 
tinus Nijhoff Publishers (1979). 605p. (CONF-7810274—). 
Kluwer Boston, Inc., 160 Old Derby Street, Hingham, MA 
02043. 

From International workshop on monitoring environmental 
materials and specimen banking; West Berlin, F.R. Germany (23 
Oct 1978). 

Individual papers are included in the data base. (PSB) 
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REFER ALSO TO CITATION(S) 49413, 49414, 50969, 51487, 51488, 51491, 
51492, 51493, 51516, 51519, 51531, 51554, 51724 


51558 (BNL—51474) Modules for estimating solid waste 
from fossil-fuel technologies. Crowther, M.A.; Thode, H.C. 
Jr.; Morris, S.C. (Brookhaven National Lab., Upton, NY 
(USA)). Oct 1980. Contract AC02-76CH00016. 257p. NTIS, 
PC A12/MF AO1. Order Number DE82019801. 

Solid waste has become a subject of increasing concern to 
energy industries for several reasons. Increasingly stringent air and 
water pollution regulations result in a larger fraction of residuals in 
the form of solid wastes. Control technologies, particularly flue gas 
desulfurization, can multiply the amount of waste. With the re- 
newed emphasis on coal utilization and the likelihood of oil shale 
development, increased amounts of solid waste will be produced. In 
the past, solid waste residuals used for environmental assessment 
have tended only to include total quantities generated. To look at 
environmental impacts, however, data on the composition of the 
solid wastes are required. Computer modules for calculating the 
quantities and composition of solid waste from major fossil fuel 
technologies were therefore developed and are described in this 
report. Six modules have been produced covering physical coal 
cleaning, conventional coal combustion with flue gas desulfuriza- 
tion, atmospheric fluidized-bed combustion, coal gasification using 
the Lurgi process, coal liquefaction using the SRC-II process, and 
oil shale retorting. Total quantities of each solid waste stream are 
computed together with the major components and a number of 
trace elements and radionuclides. 


51559 (DOE/EV/10306—T2) Integrative study of the be- 
havior of transuranic elements in the marine environment. 
Progress report, June 1, 1981-May 31, 1982. Choppin, G.R.; 
Morse, J.W. (Florida State Univ., Tallahassee (USA); Texas 
A and M Univ., College Station (USA)). Dec 1981. Con- 
tract AS05-79EV 10306. 24p. NTIS, PC A02/MF AOI. 
Order Number DE82011059. 

The laboratory at Florida State University is conducting fun- 
damental research under marine conditions of the speciation of acti- 
nide elements in sea water. At the Texas A & M University, the 
adsorption of actinides from such solutions upon various compo- 
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nents of sediments is being studied. This approach should yield ra- 
diochemical data directly applicable to the understanding of the dis- 
tribution and speciation of transuranic elements in the marine envi- 
ronment. A limited number of common sediment components are 
being studied to determine which factors determine the partitioning 
of transuranic elements among these components. The individual 
components then will be combined in synthetic sediments of in- 
creasing complexity and the distributions studied between these 
sediments and solutions. Hopefully, this will lead to studies agree- 
ing with model predictions for the adsorption of transuranic ele- 
ments in marine sediments. 


51560 (DOE/EV/10328—3) Molecular biology of envi- 
ronmental aromatic hydrocarbons. Progress report for the 
period March 1979-March 1982. Weiss, S.B. (Chicago Univ., 
IL (USA)). Jun 1982. Contract AC02-80EV10328. 23p. 
NTIS, PC A02/MF A0O1. Order Number DE82016978. 

Portions of document are illegible. 

This report summarizes various studies over the past three 
years directed towards understanding the mechanism of action of 
certain polycyclic aromatic hydrocarbons (PAH) that are toxic for 
biological systems. Since the molecular biology of whole organisms 
and intact cells is extraordinarily complex, we have examined the 
effect of PAH compounds and their derivatives on the replication 
of bacterial and animal viruses. The idea of using viral systems for 
studying the biological activity of aromatic hydrocarbons derives 
from earlier work showing a close correlation between PAH com- 
pounds that inhibit bacterial virus replication and those that are car- 
cinogenic. Similar inhibitory responses on the replication of animal 
viruses by carcinogenic hydrocarbons have also been reported. 


51561 (DPST—81-549) Documentation and user’s guide 
for DOSTOMAN: a pathways computer model of radionu- 
clide movement. Root, R.W. Jr. (Du Pont de Nemours (E.I.) 
and Co., Aiken, SC (USA). Savannah River Lab.). 1980. 
Contract AC09-76SR00001. 47p. NTIS, PC A03/MF AOl. 
Order Number DE82008141. 

Portions of this report are illegible. 

This report documents the mathematical development and 
the computer implementation of the Savannah River Laboratory 
computer code used to simulate radonuclide movement in the envi- 
ronment. The user’s guide provides all the necessary information 
for the prospective user to input the required data, execute the 
computer program, and display the results. 


51562 (NP—2902474) Radon activity in ground waters of 
seven tet areas in Minnesota. Lively, R.S.; Southwick, D.L. 
(Minnesota Univ., St. Paul (USA)). 1981. 64p. Minnesota 
Geological Survey, 1633 Eustis St., St. Paul, MN 55108. 

The Minnesota Geological Survey collected and analyzed a 
total of 1975 water samples from seven areas in Minnesota with a 
combined area of 9467 km? (3655 mi?) for radon activity during 
1978 to 1979. Of these samples, about 90 percent contained less 
than 2000 pCi/1 radon, about 10 percent contained between 2000 
and 10,000 pCi/l, and less than 1 percent exceeded 10,000 pCi/1. 
The program was designed to investigate radon activity in areas of 
Minnesota where geologic factors are known to be similar to those 
in producing uranium mining districts, to acquire independent data 
on radon in areas of Minnesota actiely being explored for uranium 
by private companies, and in addition, to test the usefulness in Min- 
nesota of radon mapping for locating buried faults and other geo- 
logic structures without regard to uranium potential. 


51563 (RISO-R—443) Bioindicators for monitoring ra- 
dioactive pollution of the marine environment. Experiments 
on the feasibility of Mytilus as a bioindicator in estuarine en- 
vironments - with some comparisons to Fucus. Dahlgaard, H. 
(Risoe National Lab., Roskilde (Denmark)). May 1981. 
134p. NTIS (US Sales Only), PC A07/MF AO1; Also avail- 
able from Risoe Library, DK-4000 Roskilde, Denmark. 
Order Number DE82701055. 

Mussels (Mytilus edulis) are globally used as bioindicators 
for pollution of coastal and estuarine environments by metals and 
radionuclides. The aim of this work has been to improve the use of 
Mytilus edulis as a bioindicator by gaining knowledge on its accu- 
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mulation and loss of certain radionuclides (Zn, °7Co, 5*Mn, ®'Cr, 
5°Fe and '*Cs) under different field-comparable environmental 
conditions. A laboratory set-up in which natural concentrations of 
suspended phytoplankton are kept constant for weeks was evolved 
for the accumulation experiments with mussels. Accumulation via 
food intake was studied by comparing experiments with different 
concentrations of contaminated phytoplankton (Phaeodactylum tri- 
cornutum). This comparison showed no effect of varying the phy- 
toplankton concentration. Decreasing the salinity and increasing the 
temperature elevated the influx (initial rate of accumulation) of the 
radionuclides. During one year excretion experiments were per- 
formed by weekly wholebody countings of laboratory contaminat- 
ed mussels which had been re-introduced in their natural environ- 
ment. A seasonal effect on the biological half life was detected for 
®5Zn. It is concluded that mussels are useful bioindicators provided 
the variability due to environmental factors, e.g. season and salinity, 
is taken into consideration. Brown algae, expecially Fucus vesiculo- 
sus, were used to trace the controlled liquid discharges (mainly 
Co, 58Co, Zn, °*Mn and sup(i10m)Ag) from two Swedish nu- 
clear power plants (Barsebaeck and Ringhals)> Fucus showed 
higher accumulation than Mytilus. Transfer factors between dis- 
charge and sample from a specified location are presented. It is 
argued that these transfer factors may be useful in estimating the 
magnitude of an uncontrolled accidental release of activity and its 
transport to man. 


51564 (SKBF-KBS-TR—81-08) Natural activities of ura- 
nium, radium and radon in groundwater. Aastrup, M. (Swed- 
ish Nuclear Fuel Supply Co., Stockholm). Oct 1981. 40p. 
(In Swedish). NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE82702103. 

The aim of the investigation was to get information of the 
range of the activities of the radioactive isotopes of uranium, 
radium-226 and radon-222 in groundwater in aquifers of different 
geological settings. Forty-two stations included in the National 
Groundwater Observation Network, which is a monitoring project 
governed by the Geological Survey of Sweden (SGU), were sam- 
pled in late August and the first week of September 1980. The sam- 
pling stations consist of natural springs, production wells, drilled 
boreholes and observation tubes. Of the 42 sampling stations 22 are 
withdrawing groundwater from aquifers in unconsolidated rocks 
and 20 from consolidated rocks. No collelations could be found be- 
tween the radioactive isotopes and other chemical parameters (pH, 
conductivity, HCOs, Cl, SO., Na, K, Ca, Mg). The uranium activi- 
ties range from 2.5 to 1100 mBq/l/ The median is 14 mBq/l. The 
high values are linked with granites, which have a median of 35 
mBq/l. The groundwaters of sedimentary rocks have generally 
very low uranium activities. The radium activities are lower than 
the uranium activities. They range from 0.5 mBq/1 to an extreme of 
1900 mBgq/1, with a median of 3.9 mBq/l. The activities of radon- 
222 in groundwater are thousand to tenthousandfold those of urani- 
um and radium-226. They range from 3.2 to 1500 Bq/l, whith a 
median of 55 Bq/l. Higher concentrations of U, Ra-226 and Rn-222 
have been found in groundwaters from consolidated rocks than in 
groundwaters from unconcolidated material in areas with granitic- 
and gneissic bedrock. In sedimentary rock areas the situation is 


quite the opposite with higher activities in aquifers of unconsolidat- 
ed material. 


51565 (SREL—11) Evaluation of the Steel Creek ecosys- 
tem in relation to the propsed restart of the L-reactor: interim 
report. (Savannah River Ecology Lab., Aiken, SC (USA)). 
Apr 1982. Contract AC09-76SR00819. 134p. NTIS, PC 
A07/MF A0O1. Order Number DE82015401. 

The ecological assessment of the Steel Creek ecosystempre- 
sents information concerning the fall and winter utilization of Steel 
Creek habitats. An understanding of the wintering behavior of 
these species is necessary to assess the impact of thermal effluents 
on these species. Waterfowl use of the Steel Creek habitats was ex- 
tensive during winter 1981-1982. The habitat was used for both for- 
aging and roosting. Mallards and wood ducks were the most impor- 
tant local game species. Observations of the thermal deltas indicat- 
ed substantial migratory waterfowl use of areas near Four Mile 
Creek, while no ducks were observed in the vicinity of Pen 
Branch. Studies of the American alligator through the winter of 
1981-1982 indicated that this species remains active through the 
winter. It has also been established that the Florida mud turtle, 
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occurs in Steel Creek. Fish collections through the fall of 1981 and 
winter of 1981-1982 yielded 49 species. Considerable differences in 
overall fish species diversity and changes in fish species composi- 
tion were observed. Substantial variations in radiocesium concentra- 
tions exist among species although all species were exposed to the 
same concentrations of radiocesium in water. Substantially less ra- 
diocesium remains in the system than was anticipated. Substantial 
differences occur in different stream segments as well as the verti- 
cal distribution of the isotope through the soil profile. The studies 
to date document that animal use of the Steel Creek cosystems is 
substantial. (ERB) 


51566 Plutonium and americium export to the North-east 
Pacific Ocean by Columbia River runoff. Beasley, T.M.; Ball, 
L.A.; Blakesley, B.A. (Oregon State Univ., Newport). Es- 
tuarine, Coastal and Shelf Science; 13: 1-11(1981). 

Between July 1978 and July 1979, monthly samples of water 
collected near the mouth of the Columbia River were analyzed for 
Pu and Am to budget the annual quantity of these radionuclides ex- 
ported to the adjacent coastal zone. During this period, approxi- 
mately 70 mCi of 7°°/sup ,/*4°Pu and 17 mCi of 741Am were car- 
ried by the river to the ocean. From the depositional history of a 
fine-grained sediment core raised from within the Columbia River 
estuary, an estimated 4-8 Ci of 7°°/sup ,/*“°Pu and 1-2 Ci of 744Am 
have entered the north-east Pacific Ocean by river transport since 
the late 1950s. This input would have increased the transuranic in- 
ventories in adjacent coastal sediments by at most 2.5 times those 
expected as a result of direct atmospheric fallout. 


51567 Measuring nutrient spiralling in streams. New- 
bold, J.D.; Elwood, J.W.; O'Neill, R.V.; Van Winkle, W. 
(Oak Ridge National Lab., TN). Canadian Journal of Fisher- 
ies and Aquatic Science; 38: No. 7, 860-863(1981). Contract 
W-7405-ENG-26. 

Nutrient cycling in streams involves some downstream trans- 
port before the cycle is completed. Thus, the path traveled by a nu- 
trient atom in passing through the cycle can be visualized as a 
spiral. As an index of. the spiralling process, we introduce spiralling 
length, defined as the average distance associated with one com- 
plete cycle of a nutrient atom. This index provides a measure of the 
utilization of nutrients relative to the available supply from up- 
stream. Using **p as a tracer, we estimated a spiralling length of 
193 m for phosphorus in a small woodland stream. 
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51568 (DOE/NBM—2015781) Diel distribution of zoo- 
plankton at the Mobil OTEC site (29°N 88°W) in the North- 
ern Gulf of Mexico. Steen, J.P. Jr.; Gunter, G.; Hartwig, 
E.O. (Lawrence Berkeley Lab., CA (USA); Gulf Coast Re- 
search Lab., Ocean Springs, MS (USA)). Jan 1982. Contract 
AC03-76SF00098. 44p. NTIS, PC A03/MF AOl. Order 
Number DE82015781. 

In the study 128 copepod species and 43 other zooplankton 
taxa were identified from four depth strata (0 to 50 m, 50 to 100 m, 
100 to 300 m and 300 to 500 m). Duplicate step-oblique tows at six 
hour intervals over 24 hours were taken at a site in the Gulf of 
Mexico. The distribution of zooplankton numbers and sizes, and 


species diversity, richness and evenness through a diel period are 
described. 


51569 (DPST—82-578) Useful characteristics of the Sa- 
vannah River. Watts, J.R. (Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (USA). Savannah River Lab.). 19 May 1982. 
Contract AC09-76SR00001. 30p. NTIS, PC A03/MF AOl1. 
Order Number DE82018835. 

Portions of document are illegible. 
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The following information about the Savannah River is tabu- 
lated: significant activities and discharges along the Savannah 
River, river water temperature data near Jackson st Savannah 
River Plant, flow informatiom, and reservoir parameters for Clarks 
Hill, Richard B. Russell and Hartwell reservoirs. 


51570 (NP—2901163) Seaonality of river use: Columbia 
& Lower Snake Rivers. (Pacific Northwest River Basins 
Commission, Vancouver, WA (USA)). Dec 1975. 163p. 
(CRT—15). NTIS, PC A08/MF AOl. Order Number 
DE82901163. 

Portions of document are illegible. 

This report is essentially a compilation of readily available 
statistical data on the various types of river use, for the most part 
covering the period 1969-1971. The data presented pertain to those 
reaches on the Columbia and Lower Snake Rivers which are im- 
pounded behind low head run-of-river dams. In character, these 
reaches are somewhere between an open river reach and a large 
storage reservoir. Judgment should be applied in applying these 
patterns to large storage reservoirs. The twelve appendices include 
river use charts on the following dams and reservoirs: Bonneville; 
the Dallas; John Day; McNary; Priest Rapids-Wanapum; Rock 
Island-Rocky Peach; Wells; Chief Joseph; Grand Conlec; Ice 
Harbor; Lower Monumental; and Little Goose. 


51571 (ORNL/TM—8031) Oak Ridge Automated Down- 
stream Accounting Model: structure and users’ guide. Tulley, 
J.H.; Shepherd, A.D. (Oak Ridge National Lab., TN 
(USA)). Mar 1982. Contract W-7405-ENG-26. 118p. NTIS, 
PC A06/MF AO1. Order Number DE82008896. 

Portions of this report are illegible. 

The Oak Ridge Automated Downstream Accounting Model 
(ADAM) is a computer-based system for calculating cumulative 
water availability and consumption data for surface streams in 
proper hydrological sequence. A description is given of the current 
version of ADAM in terms of its development, specifications, use, 
and future development plans. A model such as ADAM is neces- 
sary to accurately quantify water availability and consumption bal- 
ances in surface streams. Its development was prompted by the 
need for such water quantity data for energy demand projections. 
In a generic sense, ADAM was designed to perform cumulative 
flow accounting for any network where branches combine as flow 
proceeds downstream to point destinations. It is structured in a 
modular format, grouping associated computational subtasks into 
logical structural units, to minimize file requirements and maximize 
flexibility. The current version of ADAM is designed to be operat- 
ed via batch jobs on the IBM 3033 computer at Oak Ridge Nation- 
al Laboratory. Adapted from an earlier version of ADAM (which 
was written for interactive processing on the PDP-10), the present 
code includes a number of significant additions and improvements 
to the preceding one. 


51572 (PB—82-131467) Penobscot River Basin overview. 
(New England River Basins Commission, Boston, MA 
(USA)). Sep 1981. 152p. NTIS, PC A08/MF AO1. 

The New England River Basins Commission has prepared 
summary reports on each of the region's major river basins. These 
reports concentrate on identifying problems in the existing network 
of planning and resource management programs. The most signifi- 
cant water resources issues identified in the Penobscot River basin 
are concerned with hydropower development, minerals develop- 
ment, forestry, and acid rain. Other water resource problems in the 
basin, principally related to the urban centers in the southern por- 
tion, include point source wastewater discharges, water supply 
needs, some flooding, and access to water-related recreation. 


51573 (SRO-NERP—11) Key to the cladocera of Par 
Pond on the Savannah River Plant. Berner, D.B. (Georgia 
Univ., Athens (USA). Richard B. Russell Agricultural Re- 
search Center; Temple Univ., Philadelphia, PA (USA); 
South Carolina Univ., Columbia (USA). Belle W. Baruch 
Inst. for Marine Biology and Coastal Research). Jun 1982. 
Contract AC09-76SR00819. 64p. NTIS, PC A04/MF AO1. 
Order Number DE82019036. 

A key is provided for the identification of the cladocerans of 
Par Pond, a thermally enriched impoundment on the grounds of the 
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Savannah River Plant near Aiken, South Carolina. Extensive use 
was made of existing data on cladoceran species and their distribu- 
tion in Par Pond. Information is presented under the following sec- 
tion headings: species found in Par Pond: their abundance, tempo- 
ral, and spatial distribution; methods for collection, preservation, 
and identification; key to the cladocerans of Par Pond (including, 
major divisions of the order cladocera and genera and species 
within the families). A glossary is included. (JGB) 


51574 Baltic Sea environment proceedings. Assessment of 
the effects of pollution on the natural resources of the Baltic 
Sea, 1980. Part A-1. Overall conclusions; Part A-2. Summary 
of results; Part B. Scientific material. Baltic Sea Environment 
Proceedings; No. 5B, 1-433(1981). 

This document summarizes information on the level of pol- 
lutant in the Baltic Sea environment, processes which affect the dis- 
tribution and fate of pollutants, and the processes and organisms 
which are or may be affected. The processes of entrophication, 
oceanization and the accumulation of harmful substances in the eco- 
system are discussed in relation to their perceived effects on the 
Baltic ecosystem. Temperature, salinity and density; oxygen and 
hydrogen sulfide in deep water; nutrients of phosphorus, silicon, 
and oxygen; trace elements; and microorganisms are all considered 
in relation to water quality. (PSB) 


51575 (DOE/NBM—2016053) Bibliography on nekton 
from the Hawaiian Island Archipelago. Jones, A.T.; Hartwig, 
E.O. (Lawrence Berkeley Lab., CA (USA)). [nd]. Contract 
W-7405-ENG-48. 24p. NTIS, PC A02/MF AOl. Order 
Number DE82016053. 

A selected bibliography of nekton, principally fish, from the 
Hawaiian Island Archipelago was compiled in conjunction with en- 
vironmental work associated with the Ocean Thermal Energy Con- 
version (OTEC) project. 
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51576 (ORNL—5867) EPA liquid-release-pathway 
health-impact code: feasibility study. Fields; D.E. (Oak 
Ridge National Lab., TN (USA)). Jul 1982. Contract W- 
7405-ENG-26. 50p. NTIS, PC A03/MF AOl. Order 
Number DE82018212. 

This report summarizes capabilities of existing codes and 
data bases for a comprehensive radioactive effluent transport and 
health impacts prediction model from rivers, streams, or inland 
water bodies including impoundments. No single existing code pos- 
sessed all features desired by EPA; however, transferable sections 
from CRRIS, ANDROS, PRESTO, MINEDOSE, DARTAB, and 
PABLM are defined. The authors recommend a proposed AM- 
PHIBIA (Assessment Model for Predicting Health Impacts Begot 
by Inputs to the Aquasphere), to interface with and be a compo- 
nent of the CRRIS system. (PSB) 
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51577 Environmental impact assessment and the fallacy 
of unfinished business. Shrader-Frechette, K.S. (Univ. of 
Louisville, KY). Environmental Ethics; 4: No. 1, 37-42(Spr 
1982). 

Nearly all current attempts at environmental impact analysis 
and technology assessment fall victim to an ethical and method- 
ological assumption that Keniston termed "the fallacy of unfinished 
business.” Related to one version of the naturalistic fallacy, this as- 
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sumption is that technological and environmental problems have 
only technical, but not social, ethical, or political solutions. After 
using several impact analyses to illustrate the policy consequences 
of the fallacy of unfinished business, I suggest how it might be 
overcome. Next I present three standard arguments, repeatedly 
used in technology and environmental impact assessments, by those 
who subscribe to this “fallacy.” I briefly examine the logical, conse- 
quentialist, and historical reasons for rejecting all three arguments 
in favor of this assumption. If my suggestions are correct, then en- 
vironmental impact analysis is not only a matter of discovering 
how to finish our technological business, but also a question of 
learning how to recognize the ethical and epistemological dimen- 
sions of our assessment task. 


51578 Environmental quality indicators for large metro- 
politan areas: a factor analysis. Liu, B.C. (Oklahoma City 
Univ.). Journal of Environmental Management; 14: No. 2, 
127-138(Mar 1982). 

As one of the five quality of life (QOL) components, the en- 
vironmental quality indicators were constructed by a component 
factor analysis for the 65 large SMSA's in the U.S.A. Using 1970 
data on man-made and natural environmental conditions, four 
major factors-air and water pollution, noise and visual pollution, 
climate and weather, and residential environment were deduced 
from 15 composite variables. The results compared favorably to 
those findings reported in the author's earlier work with different 
methodology. 


51579 On the applicability of market solutions to envi- 
ronmental problems. Hahn, R.W. (California Inst. of Tech., 
Pasadena). Journal of Environmental Management; 14: No. 2, 
161-171(Mar 1982). 

The purpose of this paper is to identify how increasingly so- 
phisticated modeling of pollution problems might be used in making 
a judicious selection between policy tools. In general, the choice of 
an appropriate policy instrument is found to depend on the level of 
technical understanding of the problem and the functional relation- 
ship between emissions and pollution. Additional political and eco- 
nomic considerations are brought into focus by way of an example- 
the control of sulfur oxides emissions in Los Angeles through the 
use of marketable permits. 
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51580 (BNL—30746) Health-risk assessment of energy 
technologies. Morris, S.C.; Moskowitz, P.D.; Rowe, M.D.; 
Hamilton, L.D. (Brookhaven National Lab., Upton, NY 
(USA)). 1981. Contract AC02-76CH00016. 19p. (CONF- 
811159—3). NTIS, PC A02/MF AOl. Order Number 
DE82011525. 

From 109. annual meeting of the American Public Health 
Association; Los Angeles, CA, USA (1 Nov 1981). 

Portions of this report are illegible. 

Risk assessment aims at improving the decision-making base 
for policy makers and public. It provides information directly 
useful for broad energy policy decisions, for decisions on specific 
proposed facilities and for guiding health and environmental re- 
search. Risk assessment organizes information from a variety of 
sources into a coherent framework that treats all forms of energy 
consistently. Analyzing health risks of energy requires a recognition 
of the wise gaps in current knowledge and attempts to assess their 
importance. There is no single method which provides a full spec- 
trum of answers. Energy impacts span a wide range, from the 
public health impacts of pollution, to the hazard of occupational 
disease, to the potential for large scale, catastrophic accident. Selec- 
tion of appropriate methods requires careful identification of specif- 
ic questions and model capabilities. This paper describes a hierar- 
chy of methods, each appropriate to a different level or type of 
analysis. First, a set of analytical tools which draw on engineering, 
epidemiology, toxicology, meteorology, air chemistry, demography, 
Statistics, etc, are discussed. Second, two basic approaches used to 
organize these tools, trajectory analysis which traces energy and 
materials flows from source to ultimate use and a risk-accounting 
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approach are presented. The latter uses input-output analysis which 
examines demands that construction and operation of an energy 


technology place on the economy as a whole and their associated 
risks. 


51581 (BNL—51522) Water resource development and 
energy growth in the Northeast. Kaplan, E.; Rubino, M.; 
Neuhaus, D. (National Center for Analysis of Energy Sys- 
tems, Upton, NY (USA)). Nov 1981. Contract AC02- 
76CHO00016. 82p. NTIS, PC AOS/MF AO1. Order Number 
DE82019545. 

Portions of document are illegible. 

Relationships between water resources and energy develop- 
ment in the northeastern United States are examined. Demands for 
water by the energy sector were placed into context with the in- 
dustrial, agricultural, and residential sectors; and scenario of pro- 
jected demands in the year 2000 was developed. Safe yield, the 
amount of water that can be withdrawn from storage through 
drought years with some assurance that the same amount of water 
will be recovered in subsequent years of high flow was determined. 
It was found that a safe yield of 80% of runoff requires a carryover 
of 1-1/3 years runoff in storage. The electric power industry with- 
draws more freshwater than any other water use sector in the 
Northeast. However, in terms of consumption, the production of 
electricity ranks last, roughly 6% of freshwaters consumed. A 
water use scenario was developed for the year 2000. Comparison of 
withdrawals and consumption with safe yields shows where prob- 
lems now exist and where they are likely to get worse. Fortunately, 
the water consumed by industries and by power plants is only a 
small fraction of that withdrawn. The results obtained using the 
scenario for the Mid-Atlantic Region indicate that most of the 
states wil! have difficulty meeting their water requirements. In 
power plant siting, inland sites became less preferable; demands for 
low flow augmentation appeared greater than what could actually 
be supplied; and coastal sites predominated. Rising demands for 
water and the absence of new water supply developments will con- 
strain energy development in the Northeast. (ERB) 


51582 (UCLA—12/1372) Environmental assessment of 
the US Department of Energy's solar-thermal technology pro- 
gram. Lindberg, R.G.; Daniels, J.I.; Hastings, J.; Phinney, S. 
(eds.). (California Univ., Los Angeles (USA). Lab. of Bio- 
medical and Environmental Sciences). Jun 1982. Contract 
AC03-76SF00012. 186p. NTIS, PC A08/MF AOl. Order 
Number DE82018256. 

This document identifies generic environmental concerns in 
compliance with NEPA and may be used in planning for research 
in environmental controls, or as a resource document to aid in 
impact statements. Potential environmental, health, and safety im- 
pacts of solar thermal energy systems (STES) are assessed as minor 
in most cases. Public health issues appear to be limited to concern 
about accidental or mismanaged off-site releases of heat-transfer/ 
storage fluids, or solid waste from solar ponds, and the possible nui- 
sance of misdirected solar glare. Reasonable operating and mainte- 
nance procedures can mitigate these health and safety concerns. Po- 
tential ecological and micrometeorological impacts relate to land 
requirements of large-scale systems in undeveloped areas, but tend 
to be site-specific keyed to the duration of construction activities 
and the size of the work force, and to the fragility of desert ecosys- 
tems. In undeveloped areas, uncertainties exist regarding the effect 
of large-scale loss of habitat on surrounding ecosystems, and the 
presence of the facility on the behavior of nearby wildlife. Regional 
or local climatic changes are not anticipated. Because STES are 
material intensive, secondary impacts are associated with process- 
ing, manufacture, and transport of components and subsystems. 
These are judged minor. 


51583 Measurement of risks. Berg, G.G.; Maillie, H.D. 
(eds.). New York, NY; Plenum Press (1981). 550p. 

From review in Environmental Science & Technology, Vol. 
16, No. 4 (Apr 1982). 

Risk assessment is considered from philosophical, statistical, 
and comparative viewpoints. Assessment methods are examined and 
topics are discussed ranging from statistical inference or risks to 
such areas as cancer risks; comparative risks of energy sources; haz- 





6447 / ERA VOL. 7, NO. 19 


ards of inhaled contaminants; and contaminated drinking water. 
(IMT) 


51584 Advances in energy systems and _ technology, 
volume 2, 1979. Auer, P. . (Cornell Univ, Ithaca, NY, USA). 
Advances in Energy Systems and Technology; 2: vp(1979). 

This volume contains four articles each presenting a detailed 
and critical review of a topic within the general field of energy sys- 
tems and technology. The concept of solar power satellites, that 
could beam energy to earth in a nearly continuous fashion, and the 
generation of power directly from the oceans, using the tempera- 
ture differential between the warm surface and the cold deep layers 
existing in tropical waters, are presented as large scale energy pro- 
duction candidates for the next century. Questions of economics 
and technologies in solar energy applications are discussed as im- 
portant aspects of energy policy. Models are considered as helpful 
tools in the assessment of complexity of issues surrounding the de- 
velopment of new energy systems. 
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51585 (NUREG—0903) Survey of industry and govern- . 


ment programs to combat drug and alcohol abuse. Altman, 
W.; Brown, W.; Bush, L.; Cobb, L.I. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Inspection 
and Enforcement). Jun 1982. 76p. GPO $4.75. 

The results of a Task Force survey of the drug and alcohol 
programs of ten licensed nuclear utilities, of two federal agencies, 
and of two large corporations not in the nuclear industry are de- 
scribed. The Task Force solicited, and reports on, utility manage- 
ment views on the extent of the drug and alcohol problem, compa- 
ny policies on the work-related use or possession of alcohol or 
drugs, and utility management views on proposed regulatory initia- 
tives which would address the drug and alcohol question. The 
report also describes utility practice and perceptions on: the use of 
background investigations, psychological tests, supervisory training 
and behavioral observation, employee awareness programs, employ- 
ee assistance and rehabilitation programs, and the use of chemical 
tests and other measures to detect drug and/or alcohol use. Nonnu- 
clear programs reported on are: Department of Defense, Federal 
Aviation Administration, Kimberly-Clark Corporation, and General 
Motors Corporation. The Task Force’s survey was limited general- 
ly to better drug and alcohol programs and discussions with corpo- 
rate officials. The schedule for the survey did not permit the gath- 
ering of supporting data to determine the quantitative effectiveness 
of the programs reported on, or of drug and alcohol programs of 
the nuclear industry in general. 


51586 Long-term memory: disruption by inhibitors of 
protein synthesis and cytoplasmic flow. Flood, J.F. (Univ. of 
Califorina, Los Angeles); Landry, D.W.; Bennett, E.L.; 
Jarvik, M.E. Pharmacology, Biochemistry and Behavior; 15: 
No. 2, 289-296(1981). Contract W-7405-ENG-48. 

Colchicine (60 yg/kg), an inhibitor of axoplasmic transport, 
administered subcutaneously to mice has no detectable effect on re- 
tention when given shortly after active avoidance training, nor did 
a pertaining injection of anisomycin (ANI) have an amnesic effect. 
However, when ANI was administered shortly prior to training 
and colchicine was administered after training, retention perform- 
ance was impaired. The amnesic effect was dependent on the time 
at which colchicine was administered. The amnesic effect was also 
obtained when ANI was combined with either vinblastine (6 yg/ 
kg) or podophyllotoxin (3 pg/kg), drugs that inhibit axoplasmic 
transport. Intracerebral injections of colchicine (60 ng to 60 pg) 
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caused amnesia in subjects pretreated with ANI, but not in subjects 
pretreated with saline. Lumicolchicine, an isomer of colchicine, 
which has similar central nervous system effects but has a low 
binding affinity for microtubule protein, did not impair retention in 
ANI pretreated mice. It is suggested that axonal transport of re- 
cently synthesized protein is required for long-term memory stor- 
age. 
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REFER ALSO TO CITATION(S) 49469, 49582, 49595, 49647, 50994, 51586, 
51630, 51632, 51636, 51637, 51643, 51644, 51707, 51708, 51725, 51726, 51766, 
51810, 51821, 51830, 51831, 51850, 51859 


51587 (DOE/EV/00644—22) DNA unwinding proteins of 
an eukaryotic organism. Final report, July 1977-April 1981. 
Patel, G.L. (Georgia Univ., Athens (USA). Dept. of Zoo- 
logy). Jun 1982. Contract AS09-76EV00644. 30p. NTIS, PC 
A03/MF AO1. Order Number DE82018596. 

A rat liver protein, which preferentially binds in vitro to 
single-stranded DNA, and destabilizes the DNA double helix to 
promote its unwinding or melting was investigated. Proteins of this 
class isolated from viral, prokaryotic, and eukaryotic sources have 
been referred to as DNA melting, unwinding, helix-destabilizing, or 
single-strand binding proteins. The rat liver protein that we have 
purified and studied here is referred to as a helix-destabilizing pro- 
tein (HDP). The specific objectives proposed were to: (1) purify 
and characterize physico-chemically one or more rat liver HDP; (2) 
prepare specific anti-HDP sera for immunological approaches; (3) 
characterize the HDP interaction with DNA; and (4) study the 
HDP metabolism in normal and regenerating liver. A novel con- 
ceptual contribution was made with regards to the biological roles 
of this class of proteins. Activities and accomplishments during this 
entire contract period are summarized. (ERB) 


51588 (DOE/EV/00644—23) Comprehensive evaluation 
of progress in the area of helix-destabilizing proteins. Patel, 
G.L. (Georgia Univ., Athens (USA). Dept. of Zoology). 
Jun 1982. Contract AS09-76EV00644. 12p. NTIS, PC A02/ 
MF AOl1. Order Number DE82018311. 

Single-stranded DNA binding proteins, which destabilize the 
DNA duplex in vitro, have been identified in all classes of biologi- 
cal systems. These proteins differ in structural and activity proper- 
ties. While the helix-destabilizing protein of T, bacteriophage and 
E. coli have been assigned a clear function in vivo, for those from 
other sources unequivocal data pertaining to their function is lack- 
ing. It is clear that they must play a central role in molecular 
events at the genome level, but a great deal of detailed work re- 
mains to be done to define such a role. 


51589 (Juel—1724) Microspectrophotometric and 
electrophysiological measurements of the visual pigment reac- 
tion in Astacus. Gaube, H.; Gerhards-Doett, C.; Schlecht, 
P.; Stieve, H.; Wilms, M. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Neurobiologie). Jul 
1981. 27p. NTIS (US Sales Only), PC A03/MF A0O1. Order 
Number DE82902714. 

Portions of document are illegible. 

Microspectrophotometric measurements of the spectral ab- 
sorption of single rhabdoms of Astacus leptodactylus were carried 
out under various conditions of light adaptation and at different 
pH. The results were compared with electrophysiological meas- 
urements in Astacus leptodactylus and two other crayfish species 
(Astacus fluviatilis and Procambarus (ortmannicus) acutus), ob- 
tained with selective adaptation by colored light. A bistable visual 
pigment system was found in the microspectrophotometric meas- 
urements. The absorption spectra for rhodopsin (y/sub max/ ca. 
553 nm), and metarhodopsin (y/sub max/ ca. 495 nm) were calcu- 
lated, on the basis of Ebrey-Honig nomograms, from typical differ- 
ence spectra. In the electrophysiological measurements the maximal 
spectral sensitivity was recorded at 565 nm. No indication for a 
basic metarhodopsin could be found in the pH range from 4.5 to 
10.5. After 2% glutaraldehyde treatment the bleaching product of 
rhodopsin was no longer photoreversible, probably due to decom- 
position of metarhodopsin into retinal and opsin. Our results do not 
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indicate two different types of photoreceptor pigments in Astacus 
as have been demonstrated by Wald (1968) for Orconectes and Pro- 
cambarus. 


51590 (LBL—13501, pp 165-167) Unusual morphology of 
human low density lipoproteins. Forte, T.M.; Nordhausen, 
R.W.; Shore, V. Apr 1982. NTIS, PC A09/MF AOl1. 

In Biology and Medicine Division annual report, 1980-1981. 

The major cholesterol-transporting macromolecule in the 
blood is the low density lipoprotein (LDL). This particle carries a 
specific protein on its surface known as apolipoprotein B and con- 
tains a core rich in esterified cholesterol. High levels of plasma 
LDL are positively correlated with an increased risk of cardiovas- 
cular disease. We have studied the electron microscopic structure 
of LDL from homozygous Type IIa subjects whose LDL was iso- 
lated at a density of 1.019 to 1.063 g/ml. Unlike normal LDL, LDL 
particles from type Ila subjects form extensive linear aggregates or 
chains upon negative staining. 


51591 (LBL—13501, pp 167-168) Physical, chemical, and 
metabolic properties of subclasses of human plasma low densi- 
ty lipoproteins. Burke, D.J.; Krauss, R.M.; Forte, T.; Lind- 
gren, F.T. Apr 1982. NTIS, PC A09/MF AO1. 

In Biology and Medicine Division annual report, 1980-1981. 

Low density lipoproteins (LDL) from normal human sub- 
jects are heterogeneous with respect to size, density, and composi- 
tion. When examined by gradient gel electrophoresis, the LDL 
from individual subjects can be resolved into as many as five dis- 
tinct peaks. To investigate the metabolic interrelationships among 
these LDL subclasses and their possible roles in cardiovascular dis- 
ease, we have developed a rapid and gentle procedure for fraction- 
ating these LDL subclasses. 


51592 (LBL—13501, pp 168-169) Characterization of 
neonatal HDL. Davis, P.A.; Forte, T.M. Apr 1982. NTIS, 
PC A09/MF AOl. 

In Biology and Medicine Division annual report, 1980-1981. 

The study of high density lipoprotein (HDL, d = 1.063 to 
1.21 g/ml) metabolism and its control as recently gained added im- 
petus because of the discovery of its protective role in the preven- 
tion of coronary heart disease, a major cause of death in the Ameri- 
can population. As part of the effort to understand the factors that 
influence HDL levels and the type of HDL present, the study of 
neonatal cord blood HDL from humans was undertaken. Neonatal 
lipoproteins differ from those of the adult in that they show little 
evidence of the sexual dimorphism that is apparent in adult lipopro- 
tein levels. 


51593 (LBL—13501, pp 169-170) Metabolsim of plasma 
lipoproteins by human lipolytic enzymes. Musliner, T.A.; 
— C.; Krauss, R.M. Apr 1982. NTIS, PC A09/MF 
AOl. 

In Biology and Medicine Division annual report, 1980-1981. 

Plasma low and high density lipoproteins are comprised of 
multiple subspecies with distinct chemical, physical, and morpholo- 
gic properties. The metabolic basis for this heterogeneity is poorly 
understood, but it is likely to involve two lipolytic enzymes, lipo- 
protein lipase and hepatic lipase, that are known to contribute to 
the intravascular catabolism of circulating lipoproteins. Both are 
active at the capillary endothelial surface, lipoprotein lipase (LPL) 
in extrahepatic tissues and hepatic lipase (HL) in the liver. We are 
attempting to determine the relationship between the activities of 
LPL and HL and the recently defined subfractions of low (LDL) 
and high (HDL) density lipoproteins. 


51594 (LBL—13501, pp 170-171) Effects of diet on 
serum lipoproteins. Krauss, R.M.; Shore, V.; Butterfield, G.; 
—- S.; Lindgren, F.T. Apr 1982. NTIS, PC A09/MF 

In Biology and Medicine Division annual report, 1980-1981. 

The aim of this project was to determine the influence of 
various dietary factors on levels, composition, and metabolic inter- 
relationships of serum lipoproteins in healthly men. All protocols 
were carried out in healthy, normolipemic men, aged 23 to 37. 
Diets were formulated, prepared using real foods, and fed to the 
subjects at the Department of Nutritional Sciences, UC Berkeley. 
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Two major studies were completed in the past year: one on the ef- 
fects of varying energy flux on serum lipids and lipoproteins, the 
other on the effects of varying the ratio of polyunsaturated to satu- 
rated fat (P:S). 


51595 (LBL—13501, pp 172) Effects of exercise training 
on serum lipoproteins. Krauss, R.M.; Lindgren, F.T.; Wil- 
liams, P.; Wood, P.D.; Haskell, W.L. Apr 1982. NTIS, PC 
A09/MF AOl1. 

In Biology and Medicine Division annual report, 1980-1981. 

Individuals with a high level of habitual physical activity are 
known to differ from their sedentary counterparts across a wide 
range of physiologic parameters including levels of serum lipids and 
lipoproteins. It has been observed repeatedly that blood levels of 
very low and low density lipoproteins are lower in exercising than 
in nonexercising individuals, while high density lipoproteins levels 
are greater. In collaboration with investigators at Stanford Univer- 
sity, a study was designed to determine whether changes in serum 
lipoproteins and lipoprotein subclasses occur during the course of 
exercise conditioning in previously sedentary middle-aged men, and 
to detect possible interrelationships among these changes that may 
be metabolically determined. 


51596 (LBL—13501, pp 173-174) Structure-activity stud- 
ies of carcinogen binding by plasma constituents. Shu, H.P. 
Apr 1982. NTIS, PC A09/MF AO1. 

In Biology and Medicine Division annual report, 1980-1981. 

Plasma lipoproteins have been observed to interact with a 
large number of xenobiotic compounds, including drugs and car- 
cinogens, which exhibit varying degrees of lipophilicity. This 
report compares and contrasts the uptake by plasma lipoproteins of 
benzo(a)pyrene, 3-hydroxybenzo(a)pyrene, and benzo(a)pyrene-7,8- 
dihydrodiol, a family of compounds exhibiting decreasing lipid 
solubility as indicated by their relative migration in thin layer chro- 
matography. 


51597 (LBL—13501, pp 174-175) Origins of subpopula- 
tions of human plasma high density lipoproteins. Nichols, 
A.V.; Gong, E.L.; Blanche, P.J. Apr 1982. NTIS, PC A09/ 
MF AOl. 

In Biology and Medicine Division annual report, 1980-1981. 

Our studies over the past several years have focused on the 
structure and function of human plasma high density lipoproteins 
(HDL) because of the importance of these lipoproteins in cholester- 
ol metabolism and transport and because of the inverse relationship 
between plasma levels of HDL and the risk of coronary heart dis- 
ease. In earlier work, we had identified at least five subpopulations 
of HDL-HDL/sub 2b/, HDL/sub 2a/, HDL/sub 3a/, HDL/sub 
3b/, and HDL/sub 3c/. Recently, we demonstrated that HDL spe- 
cies in the size range of HDL/sub 2b/ and HDL/sub 2a/ can arise 
from HDLs subspecies following in vitro incubation. 


51598 (ORNL/MIT—346) Development of immobilized 
cellulase. Luther, M.A.; Halbert, D.J. (Oak Ridge National 
Lab., TN (USA); Massachusetts Inst. of Tech., Oak Ridge, 
TN (USA). School of Chemical Engineering Practice). Aug 
1982. Contract W-7405-ENG-26. 4lp. NTIS, PC A03/MF 
A01. Order Number DE82019896. 

The immobilization of cellulase from the fungus Tricho- 
derma reesei on the surface of calcium alginate gel spheres was in- 
vestigated. The immobilized cellulase catalyzed the hydrolysis of 
cellulose to glucose. The linking agents, 1-ethyl-3-(3- 
dimethylaminopropyl) carbodiimide (EDC) and glutaraldehyde, de- 
creased free-enzyme activity by 95%, and the maximum observed 
retention of cellulase activity after immobilization was 2%. Leakage 
of enzyme from the support was observed. A fivefold increase in 
glucose production was seen after the addition of B-glucosidase-im- 
pregnated spheres to the cellulase spheres, suggesting that cello- 
biose may be accumulating during the reaction. A simple economic 
analysis suggested that the immobilized-enzyme activity per unit 
volume might have to be increased by a factor of fifty to become 
competitive with the free-enzyme process. 
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51599 The true hydrophobicity of microsomal cytochrome 
P-450 in the rat: size dependence of the free energy of bind- 
ing of a series of hydrocarbon substrates from the aqueous 
phase to the enzyme and to the membrane as derived from 
spectral binding data. Backes, W.L.; Hogaboom, M.; 
Canady, W.J. (West Virginia School of Medicine, Morgan- 
town). Journal of Biological Ch; 257: No. 8, 4063-4070(25 
Apr 1982). Contract DY77C-218087. 

The associations of some hydrophobic substrates with cy- 
tochrome P-450 and with the microsomal membrane were studied. 
A series of aromatic hydrocarbons of increasing molecular size 
were used as a probe of the type I site of cytochrome P-450. The 
size dependence of the free energy (AG°) of binding was compared 
with the size dependence of transfer of the same compounds be- 
tween the bulk solvent octanol and water. Similar size dependences 
were observed for the partition process (-0.68 kcal/mol/methylene 
group) and the binding of hydrocarbons to the type I binding site 
of cytochrome P-450 in both phenobarbital treated (-0.77 kcal/mol/ 
methylene group) and untreated (-0.63 kcal/mol/methylene group) 
male rats. This is in contrast to earlier studies which did not take 
the dependence of the apparent binding constant upon enzyme con- 
centration into account. Microsomal partitioning of the hydrocar- 
bon substrates was quite different from the partitioning of those 
substrates between water and octanol. The size dependence of mi- 
crosomal partitioning was found to be -0.27 kcal/mol/methylene 
group and -0.29 kcal/mol/methylene group in microsomes from un- 
treated and phenobarbital-treated rats, respectively, indicating that 
the distribution of a substrate between water and a bulk organic 
solvent such as octanol is not a suitable model for an hepatic micro- 
somal membrane, but that in certain ways it is an adequate model 
for enzyme-substrate complex formation. (JMT) 


51600 Purification of phospholamban, a 22,000-dalton 
protein from cardiac sarcoplasmic reticulum that is specifical- 
ly phosphorylated by cyclic AMP-dependent protein kinase. 
Bidlack, J.M.; Ambudkar, I.S.; Shamoo, A.E. Journal of 


Biological Ch; 257: No. 8, 4501-4506(25 Apr 1982). 

Very low concentrations of the detergent, deoxycholate, 
have been used to isolate two functionally interesting proteins from 
canine cardiac sarcoplasmic reticulum. These two proteins are 
phospholamban, a 22,000-dalton protein, specifically phosphorylat- 
ed by adenosine 3’:5’-monophosphate-dependent protein kinase, and 
the (Ca?* + Mg*)-ATPase, the major protein of the sarcoplasmic 
reticulum, responsible for the active transport of calcium. The 
22,000-dalton protein is first solubilized in a very low concentration 
of deoxycholate (over 2 orders of magnitude lower than normally 
employed), and then subjected to column chromatography. After 
gel filtration through Sephadex G-75, the 22,000-dalton protein ap- 
pears as a single band on sodium dodecyl sulfate-polyacrylamide 
gels. The purified protein is specifically phosphorylated by cyclic 
AMP-dependent protein kinase to a level of 0.15 mol of phosphate/ 
mol of protein. The (Ca** + Mg”)-ATPase is purified by first so- 
lubilizing all of the extrinsic proteins with a low concentration of 
deoxycholate. An increasing amount of the deoxycholate is then 
added to yield the purified (Ca7* + Mg?*)-ATPase. This protein is 
at least 95% pure as determined by sodium dodecyl] sulfate-polya- 
crylamide gels and has an ATP hydrolytic activity of about 1.25 
pmol of Pi/mg/min. Further addition of deoxycholate to the puri- 
fied enzyme enhances the enzyme’s ability to hydrolyze ATP to ap- 
proximately 2.5 mol of Pi/mg/min. The isolation of the 22,000- 
dalton protein and the (Ca** + Mg**)-ATPase will aid in under- 
standing how these two proteins function and if they specifically in- 
teract with one another. 


51601 Kinetics of rouleau formation. I. A mass action ap- 
proach with geometric features. Samsel, R.W. (Brown Univ., 
Providence, RI); Perelson, A.S. Biophysical Journal; 37: 493- 
514(Feb 1982). 

In the presence of certain macromolecules, such as fibrino- 
gen, immunoglobulin, dextran, and polylysine, erythrocytes tend to 
aggregate and form cylindrical clusters called rouleaux in which 
cells resemble coins in a stack. The aggregates may remain cylindri- 
cal or they may branch, forming tree, and networklike structures. 
Using the law of mass action and notions from polymer chemistry, 
researchers derive expressions describing the kinetics of the early 
phase of aggregation. These models generalize work initiated by 
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Ponder in 1927 who used the Smoluchowski equation to predict the 
concentration of rouleaux of different sizes. There are two novel 
features to this generalization. First, researchers allow erythrocytes 
that collide near the end of a stack of cells to move to the end of 
the cylinder and elongate it. Second, researchers incorporate geo- 
metric information into our models and describe the kinetics of 
branched rouleau formation. From these models one can predict 
the concentration of rouleaux with n cells and b branches, the mean 
number of cells per rouleau, the mean number of branches per rou- 
leau, and the average length of a branch. Comparisons are made 
with the available experimental data. 


51602 Photoreactivating enzyme induction in human lym- 
phocytes. Sutherland, B.M. (Brookhaven National Lab., 
Upton, NY); Castellani, A. Photochemistry and Photobiology; 
35: 275-277(1982). 

Photoreactivating enzyme (PRE) activity was determined in 
human lymphocytes cultured in the presence or absence of the mi- 
togen phytohemagglutinin (PHA). Photoreactivating enzyme activi- 
ty increased from 0 to 12 pmol/mg/h in about 40 h in cells cul- 
tured in the presence of PHA; enzyme activity was unchanged in 
the absence of PHA. The kinetics of induction of PRE and of lac- 
tate dehydrogenase, a marker of mitogenic stimulation, were indis- 
tinguishable, indicating that PRE induction results from stimulation 
of transcription and translation by the mitogen, rather than a specif- 
ic effect of the PHA on PRE production. The level of PRE was 
also higher in mouse lymphoblasts growing rapidly in RPMI 1640 
medium than in the same cells growing more slowly in Dulbecco's 
medium 


51603 Los Alamos sequence analysis package for nucleic 
acids and proteins. Kanehisa, M.I. (Los Alamos National 
Lab., NM). Nucleic Acids Research; 10: No. 1, 183-196(1982). 

An interactive system for computer analysis of nucleic acid 
and protein sequences has been developed for the Los Alamos 
DNA Sequence Database. It provides a convenient way to search 
or verify various sequence features, e.g., restriction enzyme sites, 
protein coding frames, and properties of coded proteins. Further, 
the comprehensive analysis package on a large-scale database can 
be used for comparative studies on sequence and structural homolo- 
gies in order to find unnoted information stored in nucleic acid se- 
quences. 


51604 Pattern recognition in nucleic acid sequences. I. A 
general method for finding local homologies and symmetries. 
Goad, W.B.; Kanehisa, M.I. (Los Alamos National Lab., 
NM). Nucleic Acids Research; 10: No. 1, 247-263(1982). 

We present an algorithm - a generalization of the Needle- 
man-Wunsch-Sellers algorithm - which finds within longer se- 
quences all subsequences that resemble one another locally. The 
probability that so close a resemblance would occur by change 
alone is calculated and used to classify these local homologies ac- 
cording to statistical significance. Repeats and inverted repeats may 
also be found. Results for both random and biological nucleic acid 
sequences are presented. Fourteen complete genomes are analyzed 
for dyad symmetries. 


51605 Pattern recognition in nucleic acid sequences. II. 
An efficient method for finding locally stable secondary struc- 
tures. Kanehisa, M.I.; Goad, W.B. (Los Alamos National 
Lab., NM). Nucleic Acids Research; 10: No. 1, 265-278(1982). 

We present a method for calculating all possible single hair- 
pin loop secondary structures in a nucleic acid sequence by the 
order of N? operations where N is the total number of bases. Each 
structure may contain any number of bulges and internal loops. 
Most natural sequences are found to be indistinguishable from 
random sequences in the potential of forming secondary structures, 
which is defined by the frequency of possible secondary structures 
calculatd by the method. There is a strong correlation between the 
higher G + C content and the higher structure forming potential. 
Interestingly, the removal of intervening sequences in mRNAs is 
almost always accompanied by an increase in the G + C content, 
which may suggest an involvement of structural stabilization in the 
mRNA maturation. 
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51606 Radical pair interactions in spinach chloroplasts. 
McCracken, J.L.; Frank, H.A.; Sauer, K. (Univ. of Califor- 
nia, Berkeley). Biochimica et Biophysica Acta; 679: 156- 
168(1982). Contract W-7405-ENG-48. 

Time-resolved EPR studies were done on broken spinach 
chloroplasts under reducing conditions at low temperature (10 K). 
A dramatic dependence of signal dynamics and lineshape in the g 
2.00 region on the reduction state of Photosystem I is demonstrat- 
ed. Computer simulations of the spin-polarized lineshapes obtained 
in this work suggest that the primary electron acceptor in Photo- 
system I, a species known as Ai, could be a chlorophyll a dimer. 


51607 Carbon-13 relaxation behavior in multiply enriched 
systems: [90%-1,2-'*C,-Gly ® ]Bradykinin. London, R.E. (Los 
Alamos National Lab., NM); Phillippi, M.; Stewart, J. Bio- 
chemistry; No. 21, 470-477(1982). 

The relaxation behavior of macromolecules multiply en- 
riched in °C has been investigated theoretically, and results for 
[90%-1,2-'°C2-Gly®] bradykinin have been interpreted on the basis 
of this theory. The **C-'°C dipolar interaction can be selectively 
observed by comparing the relaxation behavior of the singly la- 
beled (center) and doubly labeled satellite *C resonances, and the 
results can be used to evaluate the rotational correlation time of 
carbon-carbon bonds. In both the present study and all of the multi- 
ple labeling studies reported to date, the rotational correlation times 
thus obtained (tau/sub CC/) are significantly longer than the rota- 
tional correlation times (tau/sub CH/) obtained in the usual way on 
the basis of relaxation analysis of protonated carbons. The spin-lat- 
tice relaxation behavior for doubly 'C labeled system falls into 
three limits: (1) extreme narrowing limit in which the %C-'H and 
18C.18C dipolar interactions are additive; (2) spin-diffusion limit in 
which the relaxation rate is limited by the rate of **C-'C flip-flop 
interactions leading to spin diffusion; (3) spin-diffusion limit in 
which the rate is determined by the protonated carbon which be- 
comes a relaxation sink. In addition to the spin-lattice relaxation dif- 
ferences between singly and multiply labeled molecules, significant 
line-width differences are also observed. 


51608 A variant of human nonmuscle tropomyosin found 
in fibroblasts by using two-dimensional electrophoresis. Gio- 
metti, C.S.; Anderson, N.L. (Argonne National Lab., IL). 
Journal of Bio; 256: No. 22, 11840-11846(25 Nov 1981). Con- 
tract W-31-109-ENG-38. 

In an analysis of 12 human fibroblast cell lines by two-di- 
mensional electrophoresis, one cell line (1493) was found to contain 
a major protein variant (Cytosk:12) not present in any of the other 
11 cell lines. Biochemical characterization of the variant protein in- 
cluded determination of its subcellular location, partial amino acid 
composition, behavior on sodium dodecyl sulfate (SDS) versus 
SDS/urea gels, and partial proteolytic digestion patterns. All of 
these methods showed that Cytosk:12 is related to Cytosk:11. Both 
proteins are located in the cytoskeleton, contain little cysteine or 
proline and no detectable tryptophan, shift together to a higher ap- 
parent molecular weight when electrophoresed in the presence of 
SDS and 8/sub M/ urea versus SDS alone. Preparation of nonmus- 
cle tropomyosin resulted in the partial purification of both 
Cytosk:11 and :12. The data suggest that Cytosk:11 is fibroblast 
nonmuscle tropomyosin and that Cytosk:12 in cell line 1493 is a 
charge variant of that protein. 


51609 Inactivation of ribulosebisphosphate carboxylase/ 
oxygenase from Rhodospirillum rubrum and spinach with the 
new affinity label 2-bromo-1,5-dihydroxy-3-pentanone 1,5-bis- 
phosphate. Donnelly, M.I. (Univ. of Tennessee, Oak Ridge); 
Hartman, F.C. Biochemical and Biophysical Research Com- 
munications; 103: No. 1, 161-167(16 Nov 1981). Contract W- 
7405-ENG-26. 

In an attempt to identify the active-site base believed to initi- 
ate catalysis by ribulosebisphosphate carboxylase, we have synthe- 
sized 2-bromo-1, 5-dihydroxy-3-pentanone 1,5-bisphosphate, a reac- 
tive analogue of a postulated intermediate of carboxylation. Al- 
though highly unstable, this compound can be shown to inactivate 
the carboxylases from both Rhodospirillum rubrum and spinach 
rapidly and irreversibly. Inactivation follows pseudo first-order ki- 
netics, shows rate saturation and is greatly reduced by saturating 
amounts of the competitive inhibitor, 2-carboxyribitol 1,5-bisphos- 
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phate. The incorporation of reagent, quantified by reducing the 
modified carboxylases with [SH]NaBHg, shows that inactivation re- 
sults from the modification of approximately one residue per cata- 
lytic subunit of the Rhodospirillum rubrum enzyme and less than 
one residue per protomeric unit of the spinach enzyme. 


51610 Inhibition of beta-glucosidase activity in Tricho- 
derma reesei C30 cellulase by derivatives and isomers of glu- 
cose. Woodward, J.; Arnold, S.L. (Bioprocess Research and 
Development Group, Chemical Tech. Div. Oak Ridge Na- 
tional Lab. Oak Ridge, Tennessee 37830). Biotechnology and 
Bioengineering; 23: No. 7, 1553-1562(Jul 1981). 

The inhibition of Beta-glucosidase in Trichoderma reesei 
C30 cellulase by D-glucose, its isomers, and derivatives was studied 
using cellobiose and p-nitrophenyl-beta-glucoside (PNPG) as sub- 
strates for determining enzyme activity. The enzymatic hydrolysis 
of both substrates was inhibited competitively by glucose with ap- 
proximate K1 values of 0.5mM and 8.7mM for cellobiose and 
PNPG as substrate, respectively. This inhibition by glucose was 
maximal at pH 4.8 and no inhibition was observed at pH 6.5 and 
above. The alpha anomer of glucose inhibited beta-glucosidase to a 
greater extent than did the beta form. Compared with D-glucose, 
L-glucose, D-glucose-6-phosphate, and D-glucose-1-phosphate in- 
hibited the enzyme to a much lesser extent, unlike D-glucose-L-cys- 
teine which was almost as inhibitory as glucose itself when cello- 
biose was used as substrate. Fructose (2-100mM) was found to be a 
poor inhibitor of the enzyme. It is suggested that high rates of cel- 
lobiose hydrolysis catalyzed by beta-glucosidase may be prolonged 
by converting the reaction product glucose to fructose using a suit- 
able preparation of glucose isomerase. 


51611 Lipoproteins of fetal and newborn calves and adult 
steer: a study of development changes. Forte, T.M.; Bell- 
Quint, J.J.; Cheng, F. (Lawrence Berkeley Lab., CA). 
Lipids; 16: No. 4, 240-245(Apr 1981). 

The morphology, distribution and chemical composition of 
fetal and newborn calf lipoproteins were determined in order to 
characterize the major lipoprotein species in prenatal and postnatal 
animals. The lipoproteins in these young animals are compared 
with that of mature steers. (JMT) 


51612 Synthesis of two forms of apolipoprotein B by cul- 
tured rat hepatocytes. Bell-Quint, J.; Forte, T.; Graham, P. 
(Lawrence Berkeley Lab., CA). Biochemical and Biophysical 
Research Communications; 99: No. 2, 700-706(31 Mar 1981). 

Cultured rat hepatocytes were used to demonstrate that the 
liver can synthesize two forms of apolipoprotein B. Separation of 
apolipoprotein B by disc gel electrophoresis indicated that hepato- 
cyte low density lipoprotein contains predominantly apolipoprotein 
B with an apparent molecular weight of 345,000 +/- 5,055. In con- 
trast, the major apolipoprotein B component of hepatocyte very 
low density lipoprotein is a variant form with a molecular weight 
of 242.000 +/- 2,720. Hepatocyte high density lipoprotein, unlike 
plasma HDL, also contains apolipoprotein B with an apparent mo- 
lecular weight of 244,000 +/- 2,742. Incorporation of [*H] leucine 
into hepatocyte apolipoprotein B compounds suggested de novo 
synthesis. 


51613 Effects of insulin on messenger RNA activities in 
rat liver. Hill, R.E. (Univ. of Tennessee, Oak Ridge); Lee, 
K.L.; Kenney, F.T. Journal of Biological Chcal Research 
Communications; 256: No. 4, 1510-1513(25 Feb 1981). Con- 
tract W-7405-ENG-26. 

Liver poly(A) RNA, isolated from adrenalectomized rats 
after insulin treatment, was translated in a nuclease-treated lysate of 
rabbit reticulocytes and quantitated for both total activity and the 
capacity to synthesize the insulin-inducible enzyme tyrosine amino- 
transferase. Analysis of the translated products from poly(A) RNA 
isolated 1 h after insulin treatment showed a 2.7-fold increase in ac- 
tivity c* tyrosine aminotransferase mRNA. During the same inter- 
val, the capacity of poly(A) RNA to direct the synthesis of total 
protein in lysates also changed, showing a 30 to 40% increase in 
translational activity/unit of RNA. Increased translatability was ap- 
parent in all fractions of poly(A) RNA separated by centrifugation 
on sucrose gradients. Insulin thus appears to mediated a generalized 
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changed in mRNAs leading to increased capacity for translation; 
induction of tyrosine aminotransferase may reflect unusual sensitiv- 
ity to this effect of the hormone. 


51614 Fibronectin production by human mammary cells. 
Stampfer, M.R. (Univ. of California, Berkeley); Vlodavsky, 
I.; Smith, H.S.; Ford, R.; Becker, F.F.; Riggs, J. Journal of 
the National Cancer Institute; 67: 253-261(1981). 

Human mammary cells were examined for the presence of 
the high-molecular-weight surface glycoprotein fibronectin. Early 
passage mammary epithelial cell and fibroblast cultures from both 
carcinomas and normal tissues were tested for the presence of cell- 
associated fibronectin by immunofluorescence microscopy and for 
the synthesis and _ secretion of fibronectin by specific 
immunoprecipitation of metabolically labeled protein. In vivo 
frozen sections of primary carcinomas and normal tissues were 
tested for the localization of fibronectin by immunofluorescence mi- 
croscopy. In contrast to the extensive fibrillar networks of fibronec- 
tin found in the fibroblast cultures, the epithelial cell cultures from 
both tissue sources displayed a pattern of cell-associated fibronectin 
characterizd by powdery, punctate staining. However, the cultured 
epithelial cells, as well as the fibroblasts, secreted large quantities of 
fibronectin into the medium. Putative myoepithelial cells also dis- 
played extensive fibrillar networks of fibronectin. The difference in 
cell-associated fibronectin distribution between the epithelial cells 
and the fibroblasts and putative myoepithelial cells provided a 
simple means of quantitating stromal and myoepithelial cell con- 
tamination of the mammary epithelial cells in culture. In vivo, 
normal tissues showed fibronectin primarily localized in the base- 
ment membrane surrounding the epithelial cells and in the stroma. 
Most primary carcinomas displayed powdery, punctate staining on 
the epithelial cells in addition to the fibronectin present in the sur- 
rounding stroma. 


51615 Computer graphics and the generation of DNA 
conformations for intercalation studies. Max, N.L. (Law- 
rence Livermore National Lab., CA); Malhotra, D.; Hop- 
finger, A. Computers and Chemistry; 5: 19-27(1981). Con- 
tract W-7405-ENG-48. 

We report a series of structures for double-stranded DNA 
that is in the process of opening up to admit an intercalating drug 
such as ethidium. Using the method of damped least-squares (sug- 
gested by Vitek) to provide ring closure across the base pairs, we 
obtained backbone conformations for parallel base planes at various 
specified separations. Conformational energies were then calculated, 
taking into account solution effects, and the minimum energy was 
chosen. The resulting conformations can be viewed on an interac- 
tive display or drawn with high precision as stimulated CPK 
models in color, with shading and highlights. 


51616 Heterogeneity of serum low density lipoproteins in 
normal human subjects. Shen, M.M.S.; Krauss, R.M.; Lind- 
gren, F.T.; Forte, T.M. (Lawrence Berkeley Lab., CA). 
Journal of Lipid Research; 22: 236-244(1981). 

Equilibrium density gradient ultracentrifugation of serum 
low density lipoprotein (LDL) from twelve healthy human subjects 
was used to separate six subfractions with mean dinsity ranging 
from 1.0268 to 1.0597 g/ml. Mean corrected peak flotation rate (S/ 
sup 0//sub f/) measured by analytic ultracentrifugation, and mean 
particle diameter determined by negative staining electron micros- 
copy, both declined significantly with increasing density of the sub- 
fractions. Major differences in chemical composition of the subfrac- 
tions were noted, including a singnificantly lower triglyceride con- 
tent and higher ratio of cholesteryl ester to triglyceride in the 
middle fractions compared with those of highest and lowest densi- 
ty. Concentration of fraction 2 correlated positively with HDL (P 
< 0.01) and negatively with VLDL (P < 0.001); concentration of 
fraction 4 correlated negatively with HDL (P < 0.05) and positive- 
ly with VLDL (P < 0.001) and IDL (P < 0.01). LDL may thus 
include subspecies of differing structure and composition which 
might also have different metabolic and atherogenic roles. 


51617 The involvement of ferredoxin-NADP* reductase 
in cyclic electron transport in chloroplast. Shahak, Y.; 
Crowther, D.; Hind, G. (Brookhaven National Lab., Upton, 
NY). Biochimica et Biophysica Acta; 636: 234-243(1981). 
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The sites of action, in spinach thylakoid, of known inhibitors 
of electron transport at the reducing end of photosystem I have 
been more accurately located by parallel investigation of effects on 
three partial reactions: photoreduction (from water) of added 
NADP*, photoreduction of added cytochrome c, and dark reduc- 
tion of cytochrome c by added NADPH. Comparison with inhibi- 
tory effects on cyclic electron flow (registered by the slow phase of 
the electrochromic response during repetitive flash excitation) per- 
mitted assessment of the role of ferredoxin and ferredoxin-NADP* 
reductase (ferredoxin : NADP* oxidoreductase, EC 1.18.1.3) in the 
cyclic electron transport pathway around photosystem I. 
Disulfodisalicylidenepropane-1,1-diamine inhibited all the above 
partial reactions except the ferredoxin-dependent photoreduction of 
cytochrome c, thereby indicating its interference with the reductase 
or with complexation between reductase and ferredoxin. Studies 
with purified ferredoxin-NADP* reductase established it as the sen- 
sitive component. Cyclic flow is also sensitive to the above inhibi- 
tor and thus presumably involves the reductase. Supporting evi- 
dence for this came from studies of inhibition by substituted malei- 
mides, which are inhibitors of electron transfer through the isolated 
reductase; these also inhibited the slow phase of the electrochromic 
response and all partial reactions except the photoreduction of cy- 
tochrome c. In contrast, an antiserum against the reductase affected 
only reactions involving NADP. The conclusion is drawn that the 
pathway of cyclic electron transport includes both ferredoxin and 
ferredoxin-NADP* reductase, but not the NADP-binding site on 
the reductase. 


51618 The specificity of macrophage elastase on the insu- 
lin B-chain. Kettner, C. (Brookhaven National Lab., Upton, 
NY); Shaw, E.; White, R.; Janoff, A. Biochemical Journal; 
195: 369-372(1981). 

The specificity of macrophage elastase obtained from mouse 
peritioneal exudative macrophages was determined in the hydroly- 
sis of the oxidized insulin B-chain. This elastase hydrolysed two 
bonds, namely ALA-LEU and TYR-LEU. The rate of hydrolysis 
of the latter was two to three times greater than that of the former. 
The hexapeptide GLU-ALA-LEU-TYR-LEU-VAL, obtained by 
clevage of the insulin B-chain, was not hydrolysed by macrophage 
elastase. When EDTA was present, proteolysis of the B-chain was 
not observed. The macrophage elastase is therefore different from 
the neutrophil elastase in specificity and mechaism. 


51619 Kinetics of activation and desensitization in recep- 
tor proteins. Kanehisa, M.I. (Los Alamos National Lab., 
NM). Biopolymers; 20: 787-801(1981). 

Receptors are functional membrane proteins on the cell sur- 
face that recognize external signals and trigger biological responses 
by generating intracellular signals. Due to prolonged exposure to 
external signals, receptors are often desensitized and no longer pro- 
duce intracelluar signals. This simple control mechanism may work 
without negative-feedback regulation from another molecule if the 
active state of a receptor reflects a transient metastable molecular 
structure. A theoretical framework is developed to identify a metas- 
table state associated with a conformational transition of protein 
molecules, in which a transient state can be observed somewhat 
above the equilibrium transition point. The conducting state of the 
acetylcholine receptor may thus represent a metastable state associ- 
ated with a conformational transition from the resting state to the 
desensitized state. Similarly, the conducting state of the voltage-sen- 
sitive sodium channel may represent a metastable state associated 
with a conformational transition from the resting state to the refrac- 
tory state. The rates of appearance and disappearance of the tran- 
sient state, as well as the equilibrum ratio of the two preexisting 
states, can be estimatd from the free energy of protein 
structure.The appearance of the transient state is generally a multir- 
elaxation process and may show a time lag, while the disappearance 
is a slower single-relaxation process. 


51620 Monoclonal antibodies from rats immunized with 
fragment D of human fibrinogen. Kennel, S.J. (Oak Ridge 
National Lab., TN); Chen, J.P.; Lankford, P.K.; Foote, L.J. 
Thrombosis Research; 22: 309-320(1981). Contract W-7405- 
ENG-26. 
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Fischer rats were immunized with fragment D (Fg-D) of 
human fibrinogen (Fg) to obtain antibody specific for neoantigens 
unique to this molecule. Absorption of serum with whole Fg indi- 
cated that some of the antibody produced reacted preferentially 
with Fg-D. Hybridoma cultures were prepared by fusion of 
immune rat spleen cells with mouse myeloma P3-X63-Ag8. Mono- 
clonal antibodies obtained from these cultures fell into two classes: 
(a) Those reacting equally well with Fg and Fg-D. (b) Those react- 
ing preferentially but not absolutely wth Fg-D. Antibody from hy- 
bridoma 104-14, a member of the first group had an affinity for Fg- 
D of 1.5 x 10° M~! while antibodies from 106-59 and 106-71 (group 
2) demonstrated much lower affinities of 1.0 x 107 and 4.7 x 10° 
M~}, respectively. The cross reactivity of antibodies in the second 
group indicated that they react with protein conformations that are 
altered during production of Fg-D from Fg. 


51621 Enzymatic isolation of cells from bone: cytotoxic 
enzymes of bacterial collagenase. Hefley, T.; Cushing, J.; 
Brand, J.S. (Univ. of Rochester, NY). American Journal of 
Physiology; 240: C234-C238(1981). Contract AC02- 
76EV03490. 

The enzymatic isolation of cells from fetal rat calvaria is 
most effectively achieved with crude Clostridium histolyticum col- 
lagenase. However, this bacterial collagenase damages the cells 
during the digestion of the tissue. We have used cell density, as 
measured by isopycnic centrifugation on polysucrose gradients, as 
an indicator of cell damage. There are at least two enzymes in 
crude bacterial collagenase capable of damaging the cells in this 
tissue. One of these is clostripain that has been well 
characterized.The other cytotoxic enzyme is uncharacterized, and 
its effects are not evident until the clostripain activity has been in- 
hibited by a-tosyl-lysyl chloromethane. The apparent activity of 
this second enzyme can be inhibited by withholding magnesium 
from the digestion medium and by increasing the potassium concen- 
tration of the digestion medium. 


51622 Inactivation of trypsin-like proteases by depsipep- 
tides of p-guanidinobenzoic acid. Ganu, V.S.; Shaw, E. 
(Brookhaven National Lab., Upton, NY). Journal of Medici- 
nal Chemistry; 24: No. 6, 698-700(1981). 

A number of esters of p-guanidinobenzoic acid have been 
synthesized which contain a clycolyl peptide as the departing 
group. In the case of several enzymes such as trypsin and plasma 
kallikrein, depsipeptides were obtained which were considerably 
more reactive than the ethyl ester in inactivation of the protease by 
acyl-enzyme formation; the depsipeptide possessing -CH2CO-Phe- 
NH: as a leaving group displayed the highest reactivity. They were 
less effective in the case of urokinase, plasmin, and urinary 
kallikrein.Boar acrosin was very susceptible to inactivation by both 
ethyl and peptidyl esters. Depsipeptides possessing a longer peptide 
chain and a secondary carbon as a leaving group showed lower ac- 
tivities. The results demonstrate the productive use of the departing 
group region of protease active centers to obtain selectivity. 


51623 Kinetic studies of Drosophila melanogaster meth- 
ylthioadenosine nucleoside phosphorylase. Shugart, L.; Ma- 
honey, L.; Chastain, B. (Oak Ridge National Lab., TN). Jn- 
ternational Journal of Biochemistry; 13: 559-564(1981). Con- 
tract W-7405-ENG-26. 


A partially purified methylthioadenosine nucleoside phos- 
phorylase from D. melanogaster has been subjected to kinetic anal- 
yses which included initial velocity measurements, product inhibi- 
tion studies and isotopic exchange. Although initial velocity meas- 
urements indicate a ping-pong mechanism, isotopic exchange stud- 
ies did not substantiate a methylthioribosylated enzyme intermedi- 
ate. The results of the product inhibition studies and substrate inhi- 
bition by phosphate on Ade<—>Me-SAdo are consistent with an 
ordered bisubstrate, biproduct reaction with methylthioadenosine 
the first substrate to add to and adenine, the last product to leave, 
the enzyme. Michaelis constants determined for substrates of the 
enzyme were 5.5 x 10~* M for methylthioadenosine and 13.5 x 107% 
M for inorganic orthophosphate. 
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51624 Glucose metabolite patterns as markers of func- 
tional differentiation in freshly isolated and cultured mouse 
mammary epithelial cells. Emerman, J.T.; Bartley, J.C.; 
Bissel, M.J. (Lawrence Berkeley Lab., CA). Experimental 
Cell Research; 134: 241-250(1981). Contract W-7405-ENG- 
48. 

In the mammary gland of non-ruminant animals, glucose is 
utilized in a characteristic and unique way during lacation. By 
measuring the incorporation of glucose carbon from [U-'*C]glucose 
into intermediary metabolitees and metabolic products in mammary 
epithelia cells from virgin, pregnant, and lacating mice, we domon- 
strate that glucose metabolite patterns can be used to recognize 
stages of differentiated function. For these cells, the rates of synthe- 
sis of glycogen and lactose, the ratio of lactate to alanine, and the 
ratio of citrate to malate are important parameters in identifying the 
degree of expression of differentiation. We further show that these 
patterns can be used as markers to determine the differentiated state 
of cultured mammary epithelial cells. Cells maintained on plastic 
substrates lose their distinctive glucose metabolite patterns while 
those on floating collagen gels do not. Cells isolated from pregnant 
mice and cultured on collagen gels have a pattern similar to that of 
their freshly isolated counter-parts. When isolated from lacating 
mice, the metabolite patterns of cells cultured on collagen gels are 
different from that of the cells of origin, and resembles that of 
freshly isolated cells from pregnant mice. Our findings suggest that 
the floating collagen gels under the culture conditions used in these 
experiments provide an environment for the functional expression 
of the pregnant state, while additional factors are needed for the 
expression of the lactating state. 


51625 High resolution two-dimensional electrophoretic 
mapping of immunoglobulin light chains. Anderson, N.L. 
(Argonne National Lab., IL). Immunology Letters; 2: 195- 
199(1981). Contract W-31-109-ENG-38. 

Staphylococcus protein A immunoadsorbents were used to 
purify immunoglobulins from the sera of adult inbred (BALB/c) or 
outbred (Peromyscus leucopus) mice which had been raised under 
similar conditions. High resolution two-dimensional gel electro- 
phoretic patterns of light-chains from individual BABL/c mice 
showed that 70-80% of the ~100 spots observed occur in patterns 
from all animals. The light-chain patterns from outbred P. leucopus 
showed only ~30% commonality with many more total spots. Pos- 
sible implications of these results and the advantages of the 2-D 
technique for monitoring antibody repertoires are discussed. 


51626 Mass spectrometric and fluorimetric identification 
and determination of polycyclic aromatic hydrocarbons in 
urban air. Srzic, D.; Klasinc, L. (Institut Rudjer Boskovic, 
Zagreb, Yugoslavia). pp 195-200 of Recent developments in 
mass spectrometry in biochemistry, medicine, and environ- 
mental research, 7. Frigerio, A. (ed.). Amsterdam, Nether- 
lands; Elsevier Scientific Publishing Co. (1981). 

From 7. international symposium on mass spectrometry in 
biochemistry, medicine and environmental research; Milan, Italy 
(16 Jun 1980). 

In this paper results are reported on the separation of PAHs 
from urban air samples by two-dimensional thin-layer chromato- 
graphy, subsequent determination by fluorescence spectroscopy and 
their identification with the help of mass spectrometry. In many in- 
stances, in order to be able to start the ideritification, an idea of the 
class of PAHs to which a compound in a spot on the chromato- 
gram belongs was needed. For this purpose determination of the 
mass of the molecular ion by mass spectrometry proved to be very 
helpful and allowed a number of compounds on the chromatogram 
to be identified. 


51627 Role of intracellular membranes in transcellular 
calcium transport. Coleman, J.R.; Young, L.B.; Wade, P.C. 
(Univ. of Rochester, NY). Microbeam Analysis; 203- 
205(1981). Contract AC02-76EV03490. 

Models can be tested through the use of various agents that 
affect different portions of the overall mechanism. The calcium ion- 
ophore A23187 can be used to increase the rate of calcium entry 
through the brush border, effectively removing diffusion through 
the brush border as a rate-limiting step. It would be expected that 
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treatment with A23187 would thus increase the overall rate of cal- 
cium transcellular transport. In contrast, chlorpromazine has been 
shown to inhibit in vitro calcium uptake by Golgi membranes. Con- 
sequently if the model is correct, treatment with A23187 and chlor- 
promazine would tend to raise the cytoplasmic calcium concentra- 
tion, since the Golgi membrane uptake mechanism would be inhib- 
ited, and calcium would accumulate in mitochondria with little or 
no increase in transcellular transport. Finally, Golgi membranes 
have been shown to release calcium in response to ATP. Sodium 
azide inhibits ATP generation and calcium uptake by mitochondria. 
Thus, treatment with A23187 and soidum azide should cause accu- 
mulation of calcium in the Golgi membranes, if the proposed model 
is correct. The purpose of this investigation was to use coordinated 
electron probe x-ray microanalysis and transmission electron mi- 
croscopy to test the response of the intestinal absorptive cells to the 
agents mentioned. 


51628 Mechanisms of energy transduction in plant photo- 
synthesis; ESR, ENDOR and MOs of the primary acceptors. 
Forman, A. (Brookhaven National Lab., Upton, NY); 
Davis, M.S.; Fujita, I.; Hanson, L.K.; Smith, K.M.; Fajer, J. 
Israel Journal of Chemistry; 21: 265-269(1981). Contract 
AC02-76CH00016. 

Comparison of the optical, paramagnetic and redox proper- 
ties of the reduced primary acceptors of Photosystems (PS) I and II 
with those of chlorophyll and pheophytin anions suggests that chlo- 
rophyll is the primary reduced product in PS I and pheophytin in 
PS II. Molecular orbital calculations provide a description of the 
electronic profiles of the radicals, and indicate that the protein en- 
vironment of the chromophores in the reaction center may impose 
specific orientations and induce hydrogen bonding to some of the 
chlorophyll substituent groups. Examination of all the primary ac- 
ceptors postulated for green plants and purple bacteria suggests that 
(bacterio)chlorophyll-like acceptors may be obligatory to effect the 
rapid primary charge separation, because they allow favorable or- 
bital overlap between donor and acceptor. Extrapolation of these 
results to green bacteria suggests that bacteriochlorophyll a and 
bacteriopheophytin c may act as transient electron acceptors in 
these organisms. 


51629 Termination of in vitro DNA synthesis at AAF ad- 
ducts in the DNA. Moore, P.D.; Rabkin, S.D.; Strauss, B.S. 
(Univ. of Chicago, IL). Nucleic Acids Research; 8: No. 19, 
4473-4484(1980). 

DNA synthesis catalyzed by E. coli polymerases I or III is 
inhibited on templates containing N-acetoxy-acetylaminofluorene- 
reacted adducts. Termination of synthesis occurs just before the site 
of the adduct. Synthesis on 0X174 templates primed with restriction 
fragments and treated with AAAF can be visualized on DNA se- 
quencing gels. Comparison of the amounts of the different newly 
synthesized fragments with those calculated from the probability of 
termination as determined from the average number of adducts per 
molecule shows that synthesis terminates, rather than stutters, at 
each adduct. This method may be useful for detecting the bypass of 
lesions. 
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REFER ALSO TO CITATION(S) 51624, 51627, 51652, 51725, 51808, 51834 


51630 (CONF-8106239—2) Develepment of Na* -depend- 
ent hexose transport in vitro. Cook, J.S.; Amsler, K.; Weiss, 
E.R.; Shaffer, C. (Oak Ridge National Lab., TN (USA); 
Tennessee Univ., Oak Ridge (USA). Graduate School of 
Biomedical Sciences). 1981. Contract W-7405-ENG-26. 29p. 
NTIS (US Sales Only). Order Number DE82017512. 

From International conference on biological membranes; 
Crans-sur-Sierre, Switzerland (15 Jun 1981). 

Portions of document are illegible. 

The desriptions given here of experiments with LLC-PK: 
cell transport systems are more of a progress report than a defini- 
tive statement. The cells give great promise for exploring the differ- 
entiation of an important transport system, but a number of cell bio- 
logical problems need resolution first. The kinetic analysis de- 
scribed suggests that the individual cells become fully, possibly ter- 
minally, differentiated and remain so. It is equally desirable to have 
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a means of separating differentiated from undifferentiated cells, and 
to know the transport capacity of each. With these questions re- 
solved, the use of modulators of the rate of differentiation, accelera- 
tion by inducers and inhibition by tumor promoters, gives obvious- 
ly important experimental handles in exploring the underlying proc- 
esses. The clones that have been derived so far add another dimen- 
sion to the possibilities of this cell system, since the clones show 
different responses to the inducers and to TPA and these differ- 
ences will be of value in sorting out mechanisms. 


51631 (DOE/ER/10904—1) Investigation of the transpo- 
sition of mitochondrial DNA and its relationship to fertility 
in zea mays. Progress report, May 15, 1981-May 14, 1982, 
Mans, R.J. (Florida Univ., Gainesville (USA). Dept. of Bio- 
chemistry and Molecular Biology). 1982. Contract AS05- 
81ER10904. 6p. NTIS, PC A02/MF AOl. Order Number 
DE82012477. 

Progress is reported in achieving the following objectives: 
(1) to molecularly define the transposition event in maize mtDNA 
that is concomitant with the cytoplasmic reversion of S-type cyto- 
plasmically male sterile to fertile plants, and (2) to seek altered ex- 
pression of mtDNA measured as altered transcription of RNA from 
transposed mtDNA sequences in maize. (ACR) 


51632 (LA-UR—82-1760) Growth regulation by macro- 
phages. Wharton, W.; Walker, E.; Stewart, C.C. (Los 
Alamos National Lab., NM (USA)). 1982. Contract W- 
7405-ENG-36. 18p. NTIS, PC A02/MF AOl. Order 
Number DE82018449. 

The evidence reviewed here indicates that macrophages, 
either acting alone or in concert with other cells, influence the pro- 
liferation of multiple types of cells. Most of the data indicate that 
these effects are mediated by soluble macrophage-elaborated prod- 
ucts (probably proteins) although the role of direct cell-to-cell con- 
tacts cannot be ruled out in all cases. A degree of success has been 
achieved on the biochemical characterization of these factors, due 
mainly to their low specific activity in conditioned medium and the 
lack of rapid, specific assays. Understanding the growth-regulating 
potential of macrophages is an important and needed area of re- 
search. 


51633 (LBL—13501, pp 158-160) Epithelial cells lines as 
models for morphogenesis and cell-collagen interactions. Hall, 
H.G.; Chin, S.; Farson, D.A.; Bissell, M.J. Apr 1982. NTIS, 
PC A09/MF AOl. 

In Biology and Medicine Division annual report, 1980-1981. 

The purpose of this research project is to analyze the roles 
that components of the extracellular matrix have on the structure, 
organization, and function of epithelial cells. The substratum on 
which cells grow in culture, consisting of either artificial substances 
or of natural matrix components, has been shown to influence the 
adhesion and growth of cells. We have found that several other im- 
portant cellular activities are profoundly influenced by cellular in- 
teraction with Type I collagen, a major protein component of the 
connective tissue extracellular matrix. Collagen substrata affect the 
synthetic activity of two epithelial cell strains, Normal Murine 
Mammary Gland (NMuMG) and Madin Darby Canine Kidney 
(MDCK), and affect their organization into tissue-like forms. 


51634 Surface viscosity measurements from large bilayer 
vesicle tether formation-I. Analysis. Waugh, R.E. (Univ. of 
Rochester, NY). Biophysical Journal; 38: No. 1, 19-27(Apr 
1982). Contract AC02-76EV03490. 

Recent observations indicate that it is possible to form teth- 
ers from large phospholipid vesicles. The process of tether forma- 
tion is analyzed using a continuum mechanical approach to obtain 
the surface viscosity of the bilayer in terms of experimentally mea- 
surable parameters. The membrane is treated as a two-dimensional 
isotropic material which deforms at constant area. The constitutive 
equation relates the maximum surface shear resultant to the rate of 
deformation via the surface viscosity coefficient. The force which 
acts to increase the tether length is generated by fluid moving past 
the vesicle. The magnitude of the force is estimated from Stoke’s 
drag equation. The analysis predicts that there is a critical force 
necessary to produce an increase in the tether length. A dimension- 
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less tether growth parameter is defined, and its value is obtained as 
a function of the ratio of the applied force on the vesicle to the 
critical force. This relationship is independent of both the size of 
the vesicle and the radius of the tether. Knowing the force on the 
vesicle, the critical force, and the rate of tether growth, the surface 
viscosity can be calculated. 


51635 Surface viscosity measurements from large bilayer 
vesicle tether formation-II. Experiments. Waugh, R.E. (Univ. 
of Rochester, NY). Biophysical Journal; 38: No. 1, 29-37(Apr 
1982). 

A mechanical experiment has been developed that measures 
an upper bound for the viscosity of a lipid bilayer membrane. In 
this experiment, strands of membrane (tethers) are formed from 
phospholipid vesicles attached to micropipettes by subjecting the 
vesicles to fluid drag. The rate of tether formation is measured as a 
function of the velocity of the suspending fluid. The surface viscos- 
ity can be calculated from this data using a theoretical relationship 
derived in a companion paper. Because of the multilamellar charac- 
ter of the vesicles, these values provide an upper bound for the vis- 
cosity of a single bilayer. The smallest values obtained in these 
measurements fell in the range 5.0 - 13.0 x 10-® dyn s/cm. These 
values are in relatively good agreement with the values calculated 
from lateral and rotational mobility measurements. 


51636 Equilibrium size distribution of rouleaux. Perel- 
son, A.S. (Los Alamos National Lab., NM); Wiegel, F.W. 
Biophysical Journal; 37: 515-522(Feb 1982). 

Rouleaux are formed by the aggregation of red blood cells 
in the presence of macromolecules that bridge the membranes of 
adherent erythrocytes. We compute the size and degree of branch- 
ing of rouleaux for macroscopic systems in thermal equilibrium in 
the absence of fluid flow. Using techniques from statistical mechan- 
ics, analytical expressions are derived for (a) the average number of 
rouleaux consisting of n cells and having m branch points; (b) the 
average number of cells per rouleau; (c) the average number of 
branch points per rouleau; and (d) the number of rouleaux with n 
cells, n = 1, 2,..., in a system containing a total of N cells. We also 
present the results of numerical evaluations to establish the validity 
of asymptotic expressions that simplify our formal analytic results. 


51637 Interactions of low density lipoprotein receptors 
with coated pits on human fibroblasts: estimate of the forward 
rate constant and comparison with the diffusion limit. Gold- 
stein, B. (Los Alamos National Lab., NM); Wofsy, C.; Bell, 
G. Proceedings of the National Academy of Sciences of the 
United States of America; 78: No. 9, 5695-5698(Sep 1981). 

We present a theoretical study of the interaction of low den- 
sity lipoprotein (LDL) receptors with coated pits. From published 
experiments we estimate that the forward rate constant, k/sub +/, 
for the binding of a LDL receptor to a coated pit on a human fi- 
broblast at 37°C is = 3 x 10~'° cm*/sec, and the mean time an 
LDL receptor spends on the cell surface before being captured by 
a coated pit, t/sub c/, is = 1.8 min. If, when an LDL receptor 
enters, it remains within the coated pit until the coated pit pinches 
off to form a coated vesicle, then k/sub +/ = 3 x 107!° cm?/sec 
and t/sub c/ = 1.8 min. We derive expressions for the diffusion 
limit of k/sub +/ and t/sub c/ when particles (LDL receptors) dif- 
fuse in two dimensions until they hit and are absorbed by circular 
absorbers (coated pits) that have finite lifetimes. The absorbers 
appear and disappear at equal rates so that their concentration re- 
mains constant. We use these expressions to show that a diffusion 
limit of k/sub +/ = 3 x 10~'° cm?/sec would be obtained if D, the 
diffusion coefficient for an LDL receptor on a human fibroblast at 
37°C equaled 3.3 x 10-1! cm*/sec. Because this value is in agree- 
ment with the experimentally determined value for D, we conclude 
that random insertion of LDL receptors into the plasma membrane, 
followed by pure diffusional motion of LDL receptors on the cell 
surface unti they are irreversibly absorbed in coated pits, is consist- 
ent with experiment. 


51638 Ploidy and DNA distribution analysis of spontane- 
ous dog tumors by flow cytometry. Johnson, T.S. (Los 
Alamos National Lab., NM); Raju, M.R.; Giltinan, R.K.; 
Gillette, E.L. Cancer Research; 41: 3005-3009(Aug 1981). 
Ploidy and DNA content distributions were measured for 68 
biopsy specimens of spontaneous (solid) dog tumors using flow cy- 
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tometry analysis of mithramycin-stained cells. The tumor ploidy 
(i.e., DNA index values) ranged from 1.0 to 4.0 (diploid = 1.0), 
with a mean of 1.4. More than 80% of the tumors had elevated Go- 
G; peak DNA contents and were classified heteroploid, similar to 
human solid tumors. Six mammary carcinomas and osteosarcomas 
had bimodal Go-G: peaks. Based on flow cytometric data and pa- 
thology criteria, it was observed that: (a) the percentage of tumor 
S-phase cells tended to increase with increasing DNa index; and (b) 
for a given DNA index, the percentage of S-phase cells was lower 
for well-differentiated tumors and higher for poorly differentiated 
tumors. The inherent scattering of the DNA content and DNA dis- 
tribution data between different tumor types limited the usefulness 
of these data for classifying tumors. The results suggest that im- 
proved classification of cytologically different tumors and tumor 
subsets might be achieved by simultaneous flow measurement of 
DNA content and DNA distribution information with an additional 
parameter that detects the cytological differentiation state. 


51639 Theoretical considerations of the role of antigen 
structure in B cell activation. Perelson, A.S. (Los Alamos 
National Lab., NM); Wiegel, F.W. Federation Proceedings; 
40: No. 5, 1479-1483(Apr 1981). 

The equilibrium configuration of a linear flexible, haptenated 
polymer adsorbed to a B cell surface was computed, and correlate 
configurational features of the molecule with its immunological 
functioning. A polymeric molecule bound to a cell generally will 
not lie entirely on the surface; rather there will be sections that 
form loops extending into solution, separated by tightly bound sec- 
tions, or trains. Trains link antibody receptors B cell surface in a 
fashion that restricts their mobility. Thus trains cause restrictive 
cross-linking. Our computations show that there is a critical hapten 
density below which the polymer does not bind to the surface. At 
hapten densities slightly above the critical density, the polymer 
binds weakly to the surface with a configuration dominated by a 
few, rather long loops. These loops cross-link receptors, but do so 
without bringing the cross-linked receptors into closs proximity and 
without substantially restricting their motion. Long loops thus 
cause unrestrictive cross-linking. As the hapten density increases, 
the average loop length decreases and the average train length in- 
creases. Thus cross-linking becomes restrictive. In this density 
range, immune stimulation is observed. At high hapten densities 
long trains form, separated by few, very short loops and almost all 
receptors are cross-linked. Consequently cross-linking may be 
overly restrictive, freezing receptors into place and generating an 
abundance of cross-linking or other signals that induce a state of 
immunological tolerance. 


51640 Pulmonary mononuclear cells: studies of pulmon- 
ary lymph and bronchoalveolar cells of sheep. Chanana, 
A.D.; Chandra, P.; Joel, D.D. (Brookhaven National Lab., 
Upton, NY). RES, Journal of the Reticuloendothelial Society; 
29: No. 2, 127-135(Feb 1981). Contract AC02-76CH00016. 

Access to lung lymph was obtained by cannulation of the ef- 
ferent lymph duct of the caudal mediastinal lymph node of sheep. 
Bronchoalveolar cells were obtained by subsegmental lavages. 
Bronchoalveolar lymphocytes were purified using nylon wool col- 
umns. T and B lymphocytes were identified by indirect and direct 
immunofluorescence, respectively. The functional potential of pul- 
monary and blood lymphocytes was determined by the proliferative 
responses to phytohemagglutinin. Macrophages were the predomi- 
nant cell type in sheep bronchoalveolar air spaces. T lymphocytes 
constituted the major fraction of blood, lung lymph and bronchoal- 
veolar lymphocytes. Repeated bronchoalveolar lavages did not 
cause any apparent change in lavage cell populations. The response 
of lymphocytes in lung lymph and blood to PHA was comparable. 
Purified lavage lymphocytes exhibited a high degree of spontaneous 
activation in culture. 


51641 In vitro sensitization of human lymphocytes to a 
myeloma cell-related antigen. Whitson, M.E. (Univ. of South 
Carolina, Columbia); Griffin, G.D.; Novelli, G.D.; Solo- 
mon, A. Cellular Immunology; 60: 489-197(1981). Contract 
W-7405-ENG-26. 

Peripheral blood lymphocytes from normal human donors 
were cocultivated with cells from two established human multiple 
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myeloma cell lines, RPMI 8226 and K-737, and with lymphoblas- 
toid cells from a third B cell line, RAMM. After a comparison of 
three methods of lymphocyte sensitization, a 6-day incubation pro- 
tocol with equal numbers of normal lymphocytes and mitomycin C- 
treated tumor cells was selected. Cells fom the RPMI 8226 mye- 
loma line stimulated the differentiation of lymphocytes into cyto- 
toxic effector cells as measured by *'Cr release from labeled target 
cells. The RPMI 8226-sensitized lymphocytes were cytotoxic for 
myeloma cells (RPMI 8226 and K-737) and for lymphoblastoid 
cells (RAMM) but not for cells from human lung tumor lines 
(A549, A427, MB9812), a breast carcinoma line (ALAB), a normal 
diploid fibroblast line (HSBP), or normal lymphocytes. 


51642 Cell shape in the alga Pediastrum (Hydrodictya- 
ceae; Chlorophyta). Millington, W.F. (Marquette Univ. Mil- 
waukee, WI); Chubb, G.T.; Seed, T.M. Protoplasma; 105: 
169-176(1981). Contract W-31-109-ENG-38. 

Species of Pediastrum, a genus in which the colonies assem- 
ble from aggregating zoospores, differ in the number and form of 
prongs on peripheral cells and the amount of space between cells of 
the colony; cell shape appears to be genetically based. Peripheral 
cells of the P. boryanum colony, for example, have two prongs per 
cell; P. simplex has one prong per cell. Prong extension is sup- 
pressed in the interior cells of P. boryanum, but prong sites have 
been reported in scanning electron micrographs of the cell walls. A 
mutant unicellular strain in which cells of the colony separate after 
attaining typical form reveals several prong sites (6 or more) in 
each cell. Multiple suppressed prong sites are evident in P. simplex 
cells as well. Polyeders, 4- 5-pronged unicells, occur in the life 
cycle of P. simplex. Based on these observations and a recent 
report by Marchant (1979) of a microtubule organizing center asso- 
ciated with the prongs, it is suggested that several microtubule or- 
ganizing centers are to be found in zoospores of Pediastrum species 
and may be related to species differences in cell shape. 


51643 Use of an oxidase electrode to determine factors 
affecting the in vitro production of hydrogen peroxide by Ehr- 
lich cells and 1-chloro-2, 4-dinitrobenzene. Schroy, C.B.; 
Biaglow, J.E. (Case Western Univ., Cleveland, OH). Bio- 
chemical Pharmacology; 30: No. 23, 3201-3207(1981). Con- 
tract AC02-77EV04472. 

A hydrogen peroxide (H2O2) electrode was used to continu- 
ously monitor H2O2 concentrations in vitro in a system designed to 
determine some of the factors which influence cellular H2O2 pro- 
duction and reduction. 1-Chloro-2,4-dinitrobenezene (CDNB), a 
clinical and analytical agent, was found to alter electron transport 
in Ehrlich ascites tumor cells (EATC), causing formation of H2O2. 
H2O2 accumulation in the cell suspension began after an initial lag 
period required for glutathione (GSH) depletion. N-Ethylmaleimide 
(NEM), which removes thiols, shortened the lag period but did not 
alter the rate at which H2O2 accumulated. H2O2 accumulation was 
influenced by glucose and drug concentrations and glucose was im- 
portant in determining the total amount of H2O: that eventually ac- 
cumulated. The metabolic reduction of exogenously added H2O2 in 
the absence of CDNB was stimulated by glucose, unaffected by 
azide (a catalase inhibitor), and inhibited by NEM. The data show 
that glutathione peroxidase is chiefly reasonsible for inactivating in- 
tracellularly produced H2Os and that at least three mechanisms may 
operate to remove glutathione in CDNB-treated cells. The findings 
imply that artifically low levels of GSH may be found when 
CDNB is used as an analytical reagent in whole cells and that topi- 
cal use of CDNB may pose a genetic health hazard. 


51644 Similar replicon properties of higher plant cells 
with different S periods and genome sizes. Van’t Hof, J.; 
Bjerknes, C.A. (Brookhaven National Lab., Upton, NY). 
Experimental Cell Research; 136: 461-465(1981). 

Root meristematic cells of nine unrelated diploid higher 
plants with genome sizes that differ 82-fold and with S periods that 
differ 4-fold have similar replicon sizes and single replication fork 
rates that average 22 wm/h and 8 pm/h respectively. The average 
replicon size of 22 jm is near the 18 um obtained by extrapolation 
of measurements, taken from DNA fiber autoradiograms, to zero 
pulse time with [*H]thymidine. The data suggest that the duration 
of S is determined by the minimal number of replicon families that 
function sequentially during DNA replication. 
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51645 Histochemical analysis of the goblet cell matrix in 
the larval midgut of Manduca sexta. Schultz, T.W. (Pan 
American Univ., Edinburg, TX); Lozano, G.; Cajina-Que- 
zada, M. Transactions of the American Microscopical Society; 
100: No. 2, 204-209(1981i). Contract W-7405-ENG-26. 

Experimental analyses were made to histochemically deter- 
mine the composition of the goblet cell matrix material in the larval 
midgut of the tobacco hornworm, Manduca sexta. Techniques em- 
ployed following fixation in Carnoy fluid were the periodic acid- 
Schiff reaction and the alcian blue stain at pH 1.0 and pH 2.5 and 
following methylation and subsequent saponification. The cumula- 
tive evidence suggests that the plug material is an acid mucosub- 
stance. 


51646 Stereo-electron microscopy of nuclear structure 
and replication in ciliated protozoa (Hypotricha), Olins, D.E. 
(Oak Ridge National Lab., TN); Franke, W.W.; Lipps, H.J.; 
Prescott, D.M. European Journal of Cell Biology; 25: 120- 
130(1981). Contract W-7405-ENG-26. 

Employing stereo-electron microscopy on sections (ca. 0.1 
pum thick) of the ciliated protozoa Stylonychia, Oxytricha and Eu- 
ploytes, we have examined the ultrastructure of macronuclear repli- 
cation bands (RB) and micronuclei.The macronuclear RB is com- 
posed of two zones: a "forward zone” showing a special chromatin 
organization consisting of regular 40 to 50 nm diameter fibers with 
an indication of nucleosomal substructure; and a “rear zone”, the 
site of DNA replication, consisting of a mesh of 10 nm chromatin 
fibers.Micronuclei exhibit chromatin strands of 60 to 70 nm diame- 
ter. Employing the Bernhard staining procedure, we have observed 
that the chromatin fibers of the RB and of the micronuclei remain 
unbleached, whereas macronuclear condensed chromatin is 
bleached of stain, indicating that the replication band and the mi- 
cronuclei contain chromatin in a configuration different from that 
of other forms of densely packed chromatin. The regularity of the 
chromatin fibers within the forward zone is of particular interest 
since it is comparable to the regularity of chromatin seen in the 
transcriptionally-inactive chromatin of other nuclei such as avain 
erythrocytes and sea urchin spermatozoa. It is likely that the for- 
ward zone chromatin fibers consist of highly ordered arrangements 
of nucleosomes, associated with additional nonhistone proteins. 


51647 Characterization of the separation properties of the 
Beckman elutriator system. Keng, P.C.; Li, C.K.N.; Wheel- 
er, K.T. (Univ. of Rochester, NY). Cell Biophysics; 3: 41- 
56(1981). 

The role of fluid flow in the elutriation process was visual- 
ized by pumping dye solution through the Beckman JE-6 elutriator 
rotor. Three major fluid flow disturbances were observed in the 
separation chambers, namely; jet streaming, ripple flow, and whirl 
flow. In order to evaluate the effects of these non-ideal fluid flow 
patterns on the separation of homogeneous populations of particles 
or cells, 12-35 zm diameter latex spheres and 9L rat brain tumor 
cells were fractionated with the Beckman elutriator system. The 
elutriator system was evaluated on the basis of: (1) recovery, (2) 
elution loss during loading, (3) homogeneity of the size distribu- 
tions, and (4) the relationship of the median volume of eluted parti- 
cles or cells to the rotor speed and the collection fluid velocity. 


51648 A comparison of chorions from eggs of northern 
and southern populations of Fundulus heteroclitus. Brummett, 
A.R.; Dumont, J.N. Copeia; No. 3, 607-614(1981). Contract 
W-7405-ENG-26. 

A comparative study of the chorions of eggs of northern and 
southern populations of Fundulus heteroclitus by scanning and 
transmission electron microscopy reveals striking differences. Chor- 
ionic fibrils of eggs of the northern (Woods Hole) population are 
very long, ~ 1.5 w in diameter, and very sparsely distributed; the 
chorionic surface between attached fibrils is dotted with small pro- 
tuberances. Most of the fibrils of the eggs of a southern (South 
Carolina) population are shorter, ~ 0.5 yw in diameter, and very 
densely distributed. The South Carolina eggs have a few longer and 
thicker (~ 1.0 p) fibrils in the vicinity of the micropyle. The fibrils 
of the Woods Hole eggs are club-shaped at their bases, surrounded 
by a collar of “jelly” at their attachment points, and are seated in 
an indentation in the chorion. Those of the South Carolina eggs 





55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5503 Cytology 


show no such basal modifications and appear to extend from a 
small chorionic hillock. A surface coat of jelly is present on the 
ovulated eggs of both populations but appears to be thicker and 
denser on the eggs of southern origin. Scanning electron micros- 
copy of freeze-fractured preparations of ovarian tissue from the two 
populations shows that the chorionic fibrils are present and at- 
tached to the developing chorion as soon as it is visible. Jelly is not 
present on the surface on the unovulated eggs. The data are dis- 
cussed from the standpoint of considerations of the taxonomy and 
distribution of the species, and questions are raised concerning the 
possible significance of the structural differences observed. 


5504 Genetics 


REFER ALSO TO CITATION(S) 51588, 51643, 51644, 51725, 51739, 51740, 
51742, 51809, 51815, 51830, 51842 


51649 (DOE/ER/10715—2) Seed-protein genes and the 
regulation of their expression. Progress report. Larkins, B.A.; 
Foard, D.E. (Purdue Univ., Lafayette, IN (USA). Dept. of 
Botany and Plant Pathology). 27 May 1982. Contract 
AC02-80ER10715. 4p. NTIS, PC A02/MF AOl. Order 
Number DE82016815. 

Research has focused primarily on the isolation and identifi- 
cation of mRNAs directing the synthesis of major protease inhibi- 
tors of soybean seeds, the so called Bowman-Birk inhibitor and the 
family of related iso-inhibitors designated PI I-IV. A major objec- 
tive of this research was to develop methods for detecting the pri- 
mary translation products of the mRNA in a cell-free translation 
system, and use this procedure to identify the corresponding se- 
quences among cDNA clones of the mRNAs. These clones are 
eventually to be used to characterize the expression of these genes 
during soybean embryo development, and to isolate and character- 
ize the genes encoding these proteins in soybean and related le- 
gumes. We are also examining the potential for using Xenopus oo- 
cytes as a system for measuring transcription of plant genes. Re- 
search progress is summarized. 


51650 (DOE/EV/04182—T2) Differential gene expres- 
sion in Neurospora crassa cell types: heterogeneity and multi- 
ple copies of rRNA genes. Annual progress report, July 1981- 
June 1982. Dutta, S.K. (Howard Univ., Washington, DC 
(USA)). 1982. Contract AS05-76EV04182. 21p. NTIS, PC 
A02/MF A0O1. Order Number DE82019548. 

The significant results obtained were as follows: (I) Multiple 
copies of isolated rRNA genes from N. crassa were tested for het- 
erogeneity by rRNA: rDNA reassociation kinetics. More than 90% 
of rDNA copies were identical. The possible heterogeneity of a 
small fraction of rDNAs could not be attributed to inclusion of any 
tDNA sequences. (II) Two approaches to study gross differences 
between rRNA genes from N. crassa cell types-conidia, germinated 
conidia, and mycelia were undertaken. No difference was seen in 
either the restriction patterns nor the autoradiographs. Either gross 
differences between rDNAS of N. crassa cell types were not pres- 
ent or they were not detected by these two approaches. (III) Using 
similar DNA restriction analysis procedures, differences between 
closely related heterothallic and homothallic species of Neurospora 
were detected. (IV) Successful sequencing of 317 bases of the N. 
crassa slime mutant pMF2 clone which includes the 5.88 rDNA 
and it's flanking internal spacer regions was achieved. (ERB) 


51651 Restoration of profiles from slit-scan flow cyto- 
metry. Norgren, R.M.; Gray, J.W.; Young, I.T. (Lawrence 
Livermore National Lab., CA). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Bio-Medical Engi- 
neering; BME-29: No. 2, 101-105(Feb 1982). Contract W- 
7405-ENG-48. 

Slit-scan cytometry has been used to measure the distribution 
of fluorescent dye along mammalian chromosomes. In this proce- 
dure, the chromosomes are forced to flow lengthwise and one at a 
time through a thin laser beam. The resulting fluorescence profile is 
an approximation of the distribution of stain along the chromosome 
showing a dip at the centromere region. In this paper we describe a 
procedure, based upon Fourier analysis, to restore high spatial fre- 
quency information to the measured chromosome profile so that the 
centromeric dip can be precisely located. To accomplish this we es- 
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timate both the flow velocity and the laser beam profile. The pro- 
cedure is applied to the restoration of profiles of fluorescent mi- 
crospheres and Chinese hamster M3-1 chromosomes. Validation of 
the procedure is accomplished by comparing restored chromosome 
profiles to those obtained through high resolution fluorescence mi- 
croscopy. 


51652 Mitotic response and sister chromatid exchanges in 
lymphocytes cultured in sera from different sources. McFee, 
A.F.; Sherrill, M.N. (Comparative Animal Research Lab., 
Oak Ridge, TN). Experientia; 37: 27-28(1981). Contract 
AC05-760R00242. 

The numbers of sister chromatid exchanges in lymphocytes 
grown in varying concentrations of serum from different sources 
indicated that some sera contain a factor, probably introduced as a 
contaminant, which induces SCEs. Sera from 6 animals showed no 
evidence of a difference in baseline SCE levels due to the donor of 
the serum. 


5505 Metabolism 


REFER ALSO TO CITATION(S) 51709 


51653 (CNEA—464) Thyroxine and triiodothyronine ki- 
netics in aging subjects. Degrossi, O.J.; Carneiro, L.; Scorna- 
vachi, J.C.; Cima, M.E.; Mollerach, F.E.; Almeida, C.A.; de 
Casas, O.I.; Diez, F. (Comision Nacional de Energia Ato- 
mica, Buenos Aires (Argentina)). Jun 1980. 14p. (In Span- 
ish). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE82701057. 

Age modifications on serum levels of thyrotropin hormone 
(TSH) thyroxine (T4) and Triiodothyronine (T3), as well the kinet- 
ics of T4 and T3 were studied. T4 serum values were found to be 
in the normal range. T3 rates showed a significant decrease as TSH 
showed a slight increase, which was only significant in patients 
over 70 years old. Metabolic T4 turnover allowed to observe a 
slower T4 disappearance rate with daily degradation values of 35,4 
pg/day/m?+-14,1 (S.D.)as compared with those of the control 
subjects (49,0+-14,6): Distribution space was in the normal range. 
On the contrary, for T3 a sharp decrease in distribution space 
(31,1% body weight+-3,5; controls 58,8% +-7,6), a slight lengthen- 
ing in disappearance rate and a marked shortening of the clearance 
(17,32 1/d+-6,20; controls 33,72+-8.55), of T3 extrathyroid pool 
(14,5 wg+-1,8; controls 45,7+-4.7) and of the daily degradation 
rate (4,3 wg/d/m?+-1,7; controls: 15,3+-2,6) were observed. These 
results indicate a diminished thyroid hormone production and an 
also diminished peripheric conversion of T4 to T3. It should be de- 
lucidated if there is a real inadequate thyroid hormone supply to 
the tissues or if there is only an adaptation to lower demands due to 
a diminished functional mass. 


51654 (DOE/EV/10418—1) Disposition and metabolism 
of benzo[f]quinoline. (Syracuse Research Corp., NY (USA). 
Life and Environmental Sciences Div.). 1982. Contract 
AC02-80EV 10418. 44p. NTIS, PC A03/MF AOl. Order 
Number DE82014682. 

5,6-(74C) Benzoquinoline (BQ) administered orally as a single 
dose was very rapidly absorbed in the rat; the extent of absorption, 
however, was not determined. ‘C-derived radioactivity appeared 
to be extensively distributed in all the tissues studied, albeit at levels 
which represented minute fractions of the administered dose. None 
of the tissue studies appeared to accumulate significant levels of 
4C-BQ-derived radioactivity although the level of radioactivity in 
the adrenals at the termination of the experiment (168 h) suggested 
a slight accumulating potential for this organ. The diarrhea encoun- 
tered in the elimination studies precluded a meaningful analysis of 
the data on elimination. HPLC analysis of the plasma from rats 
dosed with radioactive BQ revealed that metabolites appear in 
plasma starting a short time after administration of BQ and remain 
in detectable but progressively decreasing amounts for 24 hours. 
Analysis of urine collected over 48 hours post dosing reveals that 
30 to 35% of radioactivity is extractable as free metabclites. The 
kinetics of endogenous hepatic DNA, RNA or protein adducts with 
4C-BQ derivatives were studied during a course of 96 hours fol- 
lowing a single oral dose (20 mg/kg) of 'C-BQ in rats. Peak 
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adduct formation appeared at the same time in ail three macromole- 
cules although the highest level of adducts was observed in DNA. 
The data suggest DNA to be a target macromolecule for BQ and/ 
or its derivatives in vivo. 


51655 Detection of new K and K non K metabolites of 
benzo(a)pyrene. Lhoeest, G. (School of Pharmacy, Brussels, 
Belgium). pp 99-109 of Recent developments in mass spec- 
trometry in biochemistry, medicine, and environmental re- 
search, 7. Frigerio, A. (ed.). Amsterdam, Netherlands; Else- 
vier Scientific Publishing Co. (1981). 

From 7. international symposium on mass spectrometry in 
biochemistry, medicine and environmental research; Milan, Italy 
(16 Jun 1980). 

One of the most exciting advances in carcinogenesis research 
has been the identification of the anti-diol epoxide derivative as the 
probable active form of the common environmental carcinogen 
benzo(a)pyrene. As a consequence of the multiple regions of meta- 
bolic activation, the existence of metabolic links between the K and 
non K regions were investigated. The isolation and detection of 
new K and K non K metabolites of benzo(a)pyrene is described and 
the importance of these metabolites in the carcinogenesis process is 
discussed. 


51656 Myelin-associated proteins labelled by slow axonal 
transport. Giorgi, P.P. (Queensland Univ., St. Lucia (Aus- 
tralia). School of Anatomy); DuBois, H. (Lausanne Univ. 
(Switzerland). Inst. d’Anatomie). pp 157-172 of New ap- 
proaches to nerve and muscle disorders: basic and applied 
contributions. Proceedings of the second symposium of the 
Foundation for Life Sciences, Sydney, February 3-6, 1981. 
Kidman, A.D.; Tomkins, J.K.; Westerman, R.A. (eds.). Am- 
sterdam, Netherlands; Excerpta Medica (1981). 

From 2. symposium o: the Foundation for Life Sciences; 
Sydney, Australia (3 Feb 1°" 

This paper deals witr tne problem of protein metabolism and 
provides evidence that the neuronal contribution to myelin metabo- 
lism may be restricted to lipids only. On the other hand this line of 
research led to the partial characterization of a group of neuronal 
proteins probably involved in axo-glial interactions subserving the 
onset of myelination and the structural maintenance of the mature 
myelin sheath. Intraocular injection of radioactive amino acids 
allows the study of the anterograde transport of labelled proteins 
along retinofugal fibres which are well myelinated. Myelin extract- 
ed from the optic nerve and tract under these conditions also con- 
tains labelled proteins. Three hypotheses are available to explain 
this phenomenon. To offer an explanation for this phenomenon the 
work was planned as follows. a) Characterization of the spatio-tem- 
poral pattern of labelling of myelin, in order to define the experi- 
mental conditions (survival time and region of the optic pathway to 
be studied) necessary to obtain maximal labelling. b) Characteriza- 
tion (by gel electrophoresis) of the myelin-associated proteins 
which become labelled by axonal transport, in order to work on a 
consistent pattern of labelling. c) Investigation of the possible 
mechanism responsible for the labelling of myelin-associated pro- 
teins. 


51657 Application of '**I-labelled long-chained fatty 
acids for the study of myocardial metabolism. Freundlieb, C.; 
Hoeck, A.; Vyska, F.; Feinendegen, L.E. (Kernforschung- 
sanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Medi- 
zin); Machulla, H.J.; Stoecklin, G. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Nuklearche- 
mie). pp 265-272 of Radioaktive Isotope in Klinik und Fors- 
chung. Gasteiner Internationales Symposium 1978. Hoefer, 
R.; Bergmann, H. (Vienna Univ. (Austria). 2. Medizinische 
Klinik). Vienna, Austria; H. Egerman (1978). (In German) 
From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 
Radioiodine-labelled fatty acids are useful tracers for myo- 
cardial imaging. The present study extends myocardial scintigraphy 
with w-123-I-heptadecanoic acid to measuring myocardial metabo- 
lism. 4 normal individuals and 6 patients with cardiac disease re- 
ceived i.v. 1-2 mCi w-123-I-heptadecanoic acid. Immediately fast 
serial scintigrams of the myocardium were taken for 30 minutes. 
Disappearance of the tracer, and appearance of anorganic 123-I, 
was measured in the peripheral blood. The myocardial images were 


55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5506 Medicine 


of high quality later than 5 minutes after injection. By correcting 
for anorganic 123-I in the peripheral blood and the interstitium, the 
turnover of tracer in the myocardial cells could be measured. Ac- 
tivity was lost from the myocardium with a half time between 14 
and 32 minutes. Within regions of old myocardial infarctions the 
half time of tracer loss was prolonged. The data clearly indicate the 
feasibility of using w-123-I-heptadecanoic acid for measuring myo- 
cardial metabolism. 


51658 Uric acid turnover in man by chromatographic 
measurement of the specific activity of 14C-uric acid in 
plasma and urine. Bianchi, R.; Vitali, C.; Clerico, A.; Pilo, 
A.; Fusani, L.; Mariani, G. (Pisa Univ. (Italy)). pp 469-477 
of Radioaktive Isotope in Klinik und Forschung. Gasteiner 
Internationales Symposium 1978. Hoefer, R.; Bergmann, H. 
(Vienna Univ. (Austria). 2. Medizinische Klinik). Vienna, 
Austria; H. Egerman (1978). 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

This paper describes a new method for the determination of 
uric acid turnover, based on the measurement of 14C-uric specific 
radioactivity in plasma and urine after its chromatographic purifica- 
tion through P2 Biogel columns. This gel specifically adsorbs uric 
acid, so that possible radioactivity due to allantoin and/or other 
metabolites is not included in the measurement. A group of 4 
normal control subjects and 8 patients with non-tophaceous gout 
were submitted to the investigation. After measuring the plasma 
disappearance curve of 14C-uric acid over 72 hours, the non-com- 
partmental approach was employed to compute the total removal 
rate of uric acid, its distribution volumes and the size of its total 
body pool. By measuring urine radioactivity over the same period, 
the removal rate of uric acid through kidneys was determined, by 
the urine/plasma ratio. The extrarenal excretion of uric acid was 
then determined as the difference between the total removal rate 
and the renal removal rate. The total removal rate of uric acid re- 
sulted to be 382.8 mg/day/m? bs in the control group, decreased by 
11% in 4 hypoexcretory gouty patients, and increased by 34% in 4 
hyperproducing gouty patients. The total pool of uric acid (567 
mg/m? bs in normals) was markedly increased in the gouty patients, 
by about 65%, irrespective of hypoexcretion or hyperproduction. 
The extrarenal fraction of uric acid removal resulted to be about 
38% of the total removal, both in the control subjects and in the 
gouty patients, irrespective of hypoexcretion or hyperproduction of 
uric acid. 


5506 Medicine 


REFER ALSO TO CITATION(S) 51054, 51057, 51064, 51356, 51357, 51518, 
51590, 51730, 51730, 51734, 51736, 51745, 51746, 51751, 51794, 51824, 51826, 
51829, 51873 


51659 (BNL—31401) Photon-activation therapy. Fair- 
child, R.G.; Bond, V.P. (Brookhaven National Lab., Upton, 
NY (USA)). 1982. Contract AC02-76CHO00016. 24p. 
(CONF-820469—2). NTIS, PC A02/MF AOl. Order 
Number DE82017637. 

From Meeting on research on the biological individualiza- 
tion of cancer radiotherapy; Juelich, F.R. Germany (26 Apr 1982). 

Photon Activation Therapy (PAT) is a technique in which 
radiation dose to tumor is enhanced via introduction of stable '?7I 
in the form of iodinated deoxyuridine (IdUrd). Stimulation of cyto- 
toxic effects from IdUrd is accomplished by activation with exter- 
nal (or implanted) radiation sources. Thus, accumulations of this 
nucleoside in actively competing cellpools do not preclude therapy 
in so far as such tissues can be excluded from the radiation field. 
Calculations show that 5% replacement of thymidine (Tyd) in 
tumor DNA should enhance the biological effectiveness of a given 
photon radiotherapy dose by a factor of ~ 3. Proportionally higher 
gains would result from higher replacements of Tyd and IdUrd. In 
addition, biological response is enhanced by chemical sensitization 
with IdUrd. The data indicate that damage from photon activation 
as well as chemical sensitization does not repair. Thus, at low dose 
rates, a further increase in therapeutic gain should accrue as normal 
tissues are allowed to repair and regenerate. A samarium-145 source 
has been developed for PAT, with activating x-ray energies of from 
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38 to 45 keV. Favorable clinical results can be expected through 
the use of IdUrd and protracted irradiations with low energy x- 
rays. In particular, PAT may provide unique advantages at selected 
sites such as brain, or head and neck tumors. (ERB) 


51660 (BNL—31402) Boron thermal/epithermal neutron 
capture therapy. Fairchild, R.G. (Brookhaven National Lab., 
Upton, NY (USA)). 1982. Contract AC02-76CH00016. 28p. 
(CONF-820471—1). NTIS, PC A03/MF AOl. Order 
Number DE82017276. 

From Workshop on radiobiology and tumor therapy with 
heavy paricles and IAEA research coordination meeting; Villigen, 
Switzerland (27 Apr 1982). 

The development of various particle beams for radiotherapy 
represents an attempt to improve dose distribution, and to provide 
high LET radiations which are less sensitive to ambient physical 
and radiobiological factors such as oxygen tension, cell cycle, and 
dose rate. In general, a compromise is necessary as effective RBE is 
reduced in order to spread the dose distribution over the anticipat- 
ed tumor volume. The approach of delivering stable non-toxic iso- 
topes to tumor, and then activating these atoms subsequently via an 
external radiation beam has mator advantages; problems associated 
with high uptake of these isotopes in competing cell pools are obvi- 
ated, and the general tumor volume can be included in the treat- 
ment field of the activating beam. As long as the normal tissues 
supporting tumor show a low uptake of the isotope to be activated, 
and as long as the range of the reaction products is short, dose will 
be restricted to tumor, with a consequent high therapeutic ratio. 
Neutron Capture Therapy (NCT) is generally carried out by acti- 
vating boron-10 with low energy neutrons. The range of the high 
LET, low OER particles from the '°B(n, a)’Li reaction is ~ 10p, 
or one cell diameter, a situation that is optimal for cell killing. Sig- 
nificant advantages may be gained by using the NCT procedure in 
conjunction with improved tissue penetration provided with epith- 
ermal or filtered beams, and new compounds showing physiological 
binding to tumor. 


51661 (BNL—31491) Radiation enhancement with ‘?’I- 
deoxyuridine. Fairchild, R.G. (Brookhaven National Lab., 
Upton, NY (USA)). Jun 1982. Contract AC02-76CH00016. 
3p. (CONF-820666—6). NTIS, PC A02/MF AOl. Order 
Number DE82017631. 

From International symposium on the synthesis and applica- 


tions of isotopically labeled compounds; Kansas City, MO, USA (6 
Jun 1982). 


A technique for radiation enhancement of photon radiothera- 
py is outlined. High LET radiations in the form of Auger electron 
distributions are generated by photoactivation of stable iodine in- 
corporated as iodinated deoxyuridine (IdUrd). Of the several halo- 
genated deoxyribonucleosides evaluated, IdUrd was found to be the 
only thymidine analog providing effective photoactivation. This 
mechanism is combined with radiation sensitization to produce an 
overall radiation enhancement. Calculations show that 5% replace- 
ment of Tyd in tumor DNA should multiply the biological effec- 
tiveness of low energy photons by a factor of ~ 2. Higher replace- 
ments would provide higher gains. Enhancement results from 
chemical sensitization by IdUrd, where it is known that effects of 
irradiation are multiplied by factors of from ~ 1.5 to 3 as replace- 
ment varies from 10 to 50%. Additional enhancement results from 
the stimulation of Auger cascades in DNA. Five percent replace- 
ment has been obtained in human tumor in vivo. Twice that has 
been obtained in murine tumors. Our data indicates that damage 
from photoactivation as well as chemical sensitization does not 
repair. Thus, it is anticipated that use of low dose rates associated 
with permanent implants of Sm-145 sources (38-45 KeV x-rays; T1/ 
2 = 340 d) will yield an additional increase in therapeutic efficacy 


by a factor of from 3 to 8, compared to that obtained with acute 
dose rates. 


51662 (DOE/EV/04625—T2) Evaluation of energy spec- 
tral information in nuclear imaging and investigation of pro- 
tein binding of radiogallium. Progress report, October 1, 
1981-November 30, 1982. Hoffer, P.B. (Yale Univ., New 
Haven, CT (USA). Dept. of Diagnostic Radiology). 1 Jun 
1982. Contract AC02-78EV04625. 187p. NTIS, PC A09/ 
MF AOl1. Order Number DE82019144. 
Portions of document are illegible. 
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All of the planned modifications on the gamma camera-com- 
puter interface are completed. Currently in process is the collecting 
and analyzing of data from clinical studies to determine the contri- 
bution of scatter radiation to inaccuracies in cardiac volume and 
ejection fraction determinations. Specific accomplishments include 
addition of PASCAL as a programming language which allows 
more flexible interfacing with other computer systems for graphics 
and data analysis. The program has also been modified to allow 
testing of the weighted window imaging concept. The mechanisms 
of Ga-67 localization were further elucidated by studying the role 
of various mediators on the transfer of Ga-67 from lactoferrin to 
transferrin. The role of siderophores in the uptake of Ga-67 by 
pathogenic bacteria was studied and it was discovered that much of 
the Ga-67 which is taken up is not extractable in solvents customar- 
ily used for siderophore isolation. This suggests that either patho- 
genic bacteria utilize non-hydroxamate type siderophores, or per- 
haps, some other mechanism in incorporating Ga-67. A rabbit os- 
teomyelitis model was developed to study Ga-67 uptake in this 
lesion. As ancillary projects, the effect of improved intrinsic camera 
resolution on lesion detection was studied and a colorimetric 
method of identifying radiopharmaceuticals was developed. 


51663 (INIS-mf—6937, pp vp) Secobarbital sodium, a 
hypoxic radiosensitizer in Staphylococcus aureus. Jacobs, 
G.P.; Sade, N. (Hebrew Univ., Jerusalem (Israel)). 1980. 
NTIS (US Sales Only); PC A1l4/MF AOl1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51664 (INIS-mf—6937, pp vp) Application of stereo X- 
ray photogrammetry in determination of body outline. 
Zhigun, L.; Werner, A. (Sheba Medical Center, Tel Ha- 
shomer (Israel)). 1980. NTIS (US Sales Only), PC A14/MF 
AOl. 


From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51665 (INIS-mf—6937, pp vp) Total body potassium de- 
terminations during prolonged diuretic therapy for heart fail- 
ure in the elderly, using a whole body counter. Weingarten, 
R.; Shamai, Y.; Schlesinger, T. (Israel Atomic Energy Com- 
mission, Yavne. Soreq Nuclear Research Center:; Halevi, J.; 
Bonen, G.; Rosenfeld, J. (Beilinson Hospital, Petah Tiqva 
(Israel). Dept. of Nuclear Medicine). 1980. NTIS (US Sales 
Only), PC A1l4/MF AOl1. 


From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51666 (INIS-mf—6937, pp vp) Thallium 201 heart scan- 
ning: its place between exercise testing and coronary arterio- 
graphy. Krauss, S.; Silberman, C.; Cristal, N.; Gold, B. 
(Ben-Gurion Univ. of the Negev, Beersheba (Israel)). 1980. 
NTIS (US Sales Only), PC A1l4/MF AOl1. 

From Israel Nuciear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51667 (INIS-mf—6937, pp vp) Chest wall thickness de- 
termination for electron beam therapy in breast cancer. 
Kuten, A.; Tatcher, M.; Elgrabli, S.; Bar-Shefi, E.; Toffler, 
E. (Rambam Government Hospital, Haifa (Israel)). 1980. 
NTIS (US Sales Only), PC A1l4/MF AOl1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51668 (INIS-mf—6937, pp vp) Film and screens efficien- 
cy in x-ray radiography. Fishman, A.; Wajnberg, S.; Notea, 
A.; Segal, Y. (Technion-Israel Inst. of Tech., Haifa. Dept. 
of Nuclear Engineering). 1980. NTIS (US Sales Only), PC 
A14/MF AOl. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 
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51669 (INIS-mf—6967, pp vp) Nuclear imaging. Con- 
cepts and current status. Murray, P.H. (Department of Radi- 
ology, Nuclear Medicine Section, Baylor College of Medi- 
cine, Texas Medical Center, Houston, Texas, USA). 1981. 
NTIS (US Sales Only), PC A04/MF AOI. 

From Symposium on isotope production and applications; 
Pretoria, South Africa (12 Mar 1981). 

Image formation with gamma rays is unique when compared 
to other medical imaging modalities. Two of the primary require- 
ments are a mechanism for energy discrimination through pulse- 
height selection, and collimation to define the direction of incidence 
of the gamma rays onto the detector. Each of these processes has a 
major impact on image quality. Compton-scattered gamma rays 
from the patient do not contribute valid position data to the image 
and must be rejected even though Compton scattering is the most 
probable interaction at the energies commonly used. Analysis of the 
magnitude of the Compton effect in patients, including the angular 
distribution of scattered gamma rays and energy changes, indicates 
that with currently used radionuclides and energy windows on 
scintillation cameras, the contribution of these events to the total 
image is substantial. This has a direct relation to spatial resolution 
in the resulting image. Collimator design is a major variable in the 
image definition. The parameters that should be evaluated in colli- 
mator selection include spatial resolution, sensitivity, field of view, 
and the presence and magnitude of distortion. Modern scintillation 
cameras have substantially improved spatial resolution and detec- 
tion uniformity over previous versions. The modifications that have 
accomplished these improvements are described. 


51670 (INIS-SU—74, pp 38-44) Comparative analysis of 
integral doses while radiotherapy with Bremsstrahlung beams 
from the B5M-25 and the LUEh-25 medicine accelerators. 
Afanas’ev, B.P.; Lazo, V.V.; Rotenberg, M.Z. (Akademiya 
Meditsinskikh Nauk SSSR, Leningrad. Inst. Onkologii). 
1979. (In Russian). NTIS (US Sales Only), PC A1l7/MF 
AOl. 

From 3. all-union conference on applied accelerators; Lenin- 
grad, USSR (25 Jun 1979). 

A comparative analysis of evaluation of bremsstrahlung inte- 
gral dose in LUE-25 and B5M-25 medical electron accelerators is 
conducted. In calculation of the integral dose the dependence of 
optimal energy of radiation from deposition depth H of tumour and 
thickness T of patient body has been taken into account. The 
tumour has been presented in the form of trapezium where width 
and height are similar and equal (2Ro). Calculation results of inte- 
gral dose characteristics for different energies and different filtra- 
tion degree are presented. It is shown that bremsstrahlung provides 
lower integral dose than gamma-radiation of cobalt equipment in a 
wide range of Ho and T values, and radiation level of healthy 
organs and tissues can be reduced by 10-30%. 


51671 (INIS-SU—74, pp 92-95) Use of electron beams in 
the energy range from 6 to 40 MeV in radiotherapy of neo- 
plasms. Ganchev; Naumova; Pandova (Nauchno-Izsledova- 
telski Onkologichen Inst., Sofia (Bulgaria)). 1979. (In Rus- 
sian). NTIS (US Sales Only), PC A17/MF AOI. 

From 3. all-union conference on applied accelerators; Lenin- 
grad, USSR (25 Jun 1979). 

Data on distribution of dose fields along the axis of electron 
beam of different energies, dependences of depth of isodoses laying 
on the energy and results of dosimetric planning of beam therapy 
are analyzed for search of optimal range of medicine electron accel- 
erators. It turned out for 800 cases of using electrons for tumour 
irradiation of all localizations, that 6 MeV electron beam were used 
in 9% cases, 10 MeV - in 29%, 15 MeV - in 32%, 20 MeV - in 
17%, 30 MeV - in 12% and 40 MeV - only in 1 %. It is concluded, 
that the upper energy boundary for medicine electron accelerators 
should be equal to 25 MeV. 


51672 (KURRI-TR—195) Selective thermal neutron cap- 
ture therapy of cancer cells using their specific functional dif- 
ferentiation. Mishima, Y.; Shibata, T.; Sato, T. (eds.). 
(Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor 
Inst.). Jan 1980. 114p. (In Japanese). NTIS (US Sales Only), 
PC A06/MF AO1. Order Number DE82780458. 


Separate abstracts were prepared for individual papers. 
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51673 (LBL—14544) Comparison of detector materials 
for time-of-flight positron tomography. Derenzo, S.E. (Law- 
rence Berkeley Lab., CA (USA)). Jun 1982. Contract W- 
7405-ENG-48. 6p. (CONF-8205105—1). NTIS, PC A02/ 
MF AOl1. Order Number DE82018522. 

From IEEE Computer Society workshop on time-of-flight 
positron tomography; St Louis, MO, USA (17 May 1982). 

Knowledge of detection efficiency and timing resolution is 
essential when comparing detector materials for time-of-flight posi- 
tron tomography. We present results of Monte Carlo calculations 
of the detection efficiency of plastic, lead loaded plastic, Nal(T1), 
liquid xenon, bismuth germanate (BGO), CsF, BaF2, Ge, and Hgle 
for 511 keV photons. We also use recently published values of 
timing resolution for these detector materials to tabulate the quanti- 
ty (efficiency)?/(time resolution) which is a measure of the relative 
sensitivity for time of flight positron tomography. 


51674 (PB—82-118415) A computer based file of x-ray 
and electron beam central axis depth dose data for use in ra- 
diation therapy. Final report. Purdy, J.A.; Harms, W.B.; Fi- 
vozinsky, S. (National Bureau of Standards, Washington, 
DC (USA)). 1980. 10p. Pub. in Proceedings of Annual Sym- 
posium Computer Applications in Medical Care (4th), 
Washington, DC., November 2-5, 1980, p94-103 Nov 80. 

The central axis absorbed dose data for x-ray and electron 
beams generated by linear accelerators in the energy range 4 thru 
25 MV are being compiled. The compilation includes specific x-ray 
beam parameters (surface doses, output factors, percent depth 
doses, tissue-phantom ratios, and wedge factors) as well as electron 
beam parameters (percent depth doses and output factors). The 
compilation includes published data sets of these parameters and 
those obtained directly from over 100 institutions participating in 
the study. The data are grouped by accelerator model and input 
into computer files that provide a standard format suitable for inter- 
comparisons. The software used to construct the computer files and 
to manipulate the data is discussed. Selected examples of the aver- 
age values of parameters obtained to date with the standard devi- 
ations, the coefficients of variation, and the maximum and minimum 
values will be presented for several different linear accelerator 
models. 


51675 (UTNL-R—0081) Collective study of plans and 
feature of the reactor for medical usage. Fiscal year 1978 to 
1979, (Tokyo Univ., Tokai, Ibaraki (Japan). Nuclear Engi- 
neering Research Lab.). 1980. 93p. (In Japanese). NTIS (US 
Sales Only), PC AO5/MF AOl. Order Number 
DE82702120. 

In order to construct the reactor for medical usage compara- 
tive studies of irradiating apparatus were performed, and plans to 
construct medical reactors were constructed by 20 groups consisted 
of universities, institutes, and companies. As for facilities, a research 
for TRIGA type reactor, combination of a reactor and an accelera- 
tor, and problems in constructing a reactor were investigated. Ex- 
aminations, with regard to flux, were carried out from the view 
point of flux variation due to absorber and monitoring thermal neu- 
tron dose, while irradiating boron. Some physical problems of neu- 
tron detector, neutron source, and preparing enriched isotopes of 
10B were also studied. Analysis of boron was developed by utiliza- 
tion of a autoradiography, synthesis of Naz'°Bi2Hi:SH, and enrich- 
ment of ?°B. In the field of biomedical science, application of neu- 
tron capture method to cerebral tumors, histo-immunological study 
of the normal brain by enzyme antibody method, and selective ra- 
diotherapy of malignant skin tumors were examined using animals. 
Radiotherapy by neutron capture was carried out to the patients 
with various tumors, and the remote anesthetization was also tried. 


51676 18F.2-deoxy-2-fluoro-D-glucose as a tracer in the 
positron emission tomographic study of senile dementia. 
Farkas, T.; Ferris, S.H.; Wolf, A.P.; De Leon, M.J.; Christ- 
man, D.R.; Reisberg, B.; Alavi, A.; Fowler, J.S.; George, 
A.E.; Reivich, M. American Journal of Psychiatry; No. 139, 
3(Mar 1982). 

Using '*F-2-deoxy-2-fluoro-D-glucose as a tracer, the au- 
thors obtained positron emission tomographic scans of 11 patients 
with senile dementia and 6 age-matched controls. The rate of glu- 
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cose metabolism was significantly lower in the patients with senile 
dementia and significantly correlated with the degree of cognitive 
impairment. 


51677 Processing of x-ray images. Trussell, H.J. (Los 
Alamos Scientific Lab., NM). Proceedings of the IEEE (Insti- 
tute of Electrical and Electronics Engineers); 69: No. 5, 615- 
627(May 1981). Contract W-7405-ENG-36. 

A review of three aspects of image processing of X-ray im- 
agery is presented. Short reviews of computer assisted tomography 
and coded aperture imaging are given. The application of image en- 
hancement and restoration to radiography is reviewed in greater 
depth. 


51678 10. Radionuclides in galenical pharmacy. Schiller, 
P. pp 201-211 of Nuclearna farmacia. Schiller, P.; Toel- 
gyessy, J.; Havranek, E.; Majer, J. Bratislava, Czechoslova- 
kia; Alfa (Jan 1981). (In Slovak) 

Methods are discussed of studying resorption of drugs (tab- 
lets, coated tablets, pills, suppositories, ointments) in the organism 
using radioactive tracers **NaCl, Na‘*I. The resorption and pene- 
tration are discussed of salts dissolved in medicinal baths. Tech- 
niques are described using beta scattering for studying stability of 
heterogeneous systems (suspensions, emulsions, powders) used in 
the preparation of drugs. 


51679 8. Dosimetry and its applications in nuclear phar- 
macy. Toelgyessy, J. pp 156-167 of Nuclearna farmacia. 
Schiller, P.; Toelgyessy, J.; Havranek, E.; Majer, J. Bratisla- 
va, Czechoslovakia; Alfa (Jan 1981). (In Slovak) 

The principles are described of different types of physical 
and chemical dosemeters and of their applications, especially in per- 
sonnel dosimetry. The procedure is shown for calculating the ab- 
sorbed dose for incorporated beta and gamma sources, including 
nuclear and radiological constants of important radionuclides. 


51680 13. Survey of application possibilities of radioac- 
tive substances in medicine. Havranek, E.; Schiller, P.; 
Majer, J. pp 237-271 of Nuclearna farmacia. Schiller, P.; 
Toelgyessy, J.; Havranek, E.; Majer, J. Bratislava, Czecho- 
slovakia; Alfa (Jan 1981). (In Slovak) 

Radionuclide examination methods suitable for prevention 
and diagnosis of diseases comprise localization (visual) methods 
(eg., scintigraphy of the thyroid, kidneys, liver, spleen, pancreas, 
brain, bones), functional examination methods and methods allow- 
ing dynamic examination of body organs (functional examination of 
the thyroid, kidneys, lungs, the resorption of vitamin Bi2). They are 
designated "in vivo” methods. Of “in vitro’ methods, techniques 
are presented such as the measurement of the total water content in 
the organism, of the extracellular fluid, the determination of the 
volume of circulating plasma, of the volume of erythrocytes and of 
their life. The applications of radiopharmaceuticals in therapy (ther- 
apy of thyroid diseases and haemopoietic system diseases) and the 
use of sealed sources in therapy are discussed. The applications of 
radionuclides in pharmacology are described (the study of drugs 
distribution and metabolism in the organism). 


51681 On a two urn model of Polya-type. Bernard, S.R. 
(Oak Ridge National Lab., TN); Sobel, M.; Uppuluri, 
V.R.R. Bulletin of Mathematical Biology; 43: 33-45(1981). 
Contract W-7405-ENG-26. 

A two urn Polya-type scheme is considered in which r black 
balls (corresponding to the stable form of an element) are added to 
urn one at every stage and the same number of balls are removed at 
random at every stage from the same urn. In between these two 
operations, which form a stage or iteration, a fixed number of balls 
is exchanged at random between urns one and two. Urn one has a 
given initial number of white balls (corresponding to a radioactive 
form of the same element). The problem of interest is to study the 
stochastic aspect of the number of white balls remaining in urn one 
(and/or urn two) after n iterations. 
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51682 Double-isotope clearance technique with partially 
shielded whole-body counter for the determination of the 
renal filtration. Fraction-method and results. Heidenreich, P. 
(Augsburg Krankenhauszwecksverband (Germany, F.R.) 
Nuklearmedizinische Abteilung im Westkrankenhaus); 
Schmid, L.; Oberdorfer, M.; Kempken, K.; Hoer, G.; Dier- 
meier, H.; Pabst, H.W. (Technische Univ. Muenchen (Ger- 
many, F.R.). Nuklearmedizinische Klinik und Poliklinik). pp 
67-74 of Radioaktive Isotope in Klinik und Forschung. Gas- 
teiner Internationales Symposium 1978. Hoefer, R.; Berg- 
mann, H. (Vienna Univ. (Austria). 2. Medizinische Klinik). 
Vienna, Austria; H. Egerman (1978). (In German) 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

Sup(99m)Tc-DTPA is stable in vivo and in vitro. Due to 
glomerular filtration of the substance there is good correlation of 
simultaneously determined *'Cr-EDTA and sup(99m)Tc-DTPA 
clearance (r = 0,97, n = 20). Normal controls (n = 102, FF = 
0,18 +-0,04), urological patients (n = 170) and nephrological pa- 
tients (n = 175) were examined. Of the urological patients (renal 
stones, hydronephrosis, hypernephroma, ureterstenosis) only steno- 
sis and stones of the ureter had a statistically significant decrease of 
FF (0,16 +- 0,04). Only a small number of nephrological patients 
was examined and therefore no statistically significant differences in 
acute (FF = 0,15 +- 0,04) or chronic (FF = 0,17 +- 0,04) glo- 
merulonephritis as well as interstitial nephritis (FF = 0,14 +- 0,03) 
as compared to normal controls were found. OIH- and DTPA- 
clearances were decreased in cirrhosis of the kidney, pyelonephritis, 
glomerular nephritis and interstitial nephritis. 


51683 Double isotope technique for the detection of dif- 
fuse liver disease. McCready, V.R.; Seelentag, W.W.; Lilli- 
crap, S.C. (Royal Mardsen Hospital, Surrey (UK). Dept. of 
Nuclear Medicine and Ultrasound; Royal Mardsen Hospital, 
Sutton, Surrey (UK). Dept. of Physics). pp 75-80 of Ra- 
dioaktive Isotope in Klinik und Forschung. Gasteiner Inter- 
nationales Symposium 1978. Hoefer, R.; Bergmann, H. 
(Vienna Univ. (Austria). 2. Medizinische Klinik). Vienna, 
Austria; H. Egerman (1978). 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

Radioisotope, ultrasound and CT X-ray scanning are all 
moderately successful in diagnosing focal abnormalities of the liver. 
However, the diagnosis of diffuse disease remains difficult or im- 
possible in spite of recent advances in imaging and biochemical 
techniques. This paper investigates the possibility of using two ra- 
dioactive compounds which detect different aspects of liver func- 
tion to determine the presence of diffuse disease. Normal patients 
and patients with obvious metastases were studied after an injection 
of a mixture of Tc 99m sulphur colloid and Gallium 67 citrate. 
Measurements of the absolute and relative uptake in the liver were 
made within one hour and at 48 hours using a quantitative dual 
probe system and a collimated dual detector system. The Tc 
99m:Ga-67 ratio was calculated. The ratio for abnormals ranged 
from 1.5-3.9 mean=2.5 and the normals ranged from 3.67-6.25 
(mean=4.5). The technique shows promise in the detection of dif- 
fuse disease. 


51684 Advantages of radioimmunological procedures for 
determination of pharmaceuticals in biological material. 
Heptner, W.; Badian, M.J.; Obst, C.; Rupp, W.; Weimer, 
K.D. (Hoechst A.G., Frankfurt am Main (Germany, F.R.)). 
pp 81-90 of Radioaktive Isotope in Klinik und Forschung. 
Gasteiner Internationales Symposium 1978. Hoefer, R.; 
Bergmann, H. (Vienna Univ. (Austria). 2. Medizinische 
Klinik). Vienna, Austria; H. Egerman (1978). (In German) 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

The administration of modern drugs in lower dosages and 
the improvement of the laws of registration force the analysts of 
drugs to develop better procedures. Nomifensine (ALIVAL R, 
MERITAL R) a drug with a complex metabolism was used as an 
example for the development of a specific and highly sensitive ra- 
dioimmunoassay (RIA) and to demonstrate the attractions in com- 
parison with other methods. Antibodies were produced in rabbits 
using nomifensine-bovine-serum-albumen. Tracer was the tritium la- 
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belled drug. The separation of free and bound nomifensine was per- 
formed with charcoal. The limit of detection in serum was 300 pg/ 
ml. The cross reactivity of the metabolite was <1%. Before meas- 
uring by RIA, the unchanged nomifensine could be separated from 
excess of conjugate by extraction with ether. The half-life of nomi- 
fensine in serum of healthy volunteers after oral administration of 
100 mg/person was observed to be between 1 and 2 hours. The at- 
tractions of RIA are high sensitivity and specifity, demand of small 
amounts of serum per determination, simple handling, and estima- 
tion of a great number of samples. 


51685 Labelling of blood cells with radioactive indium- 
201: method, results, indications. Ducassou, D.: Brendel, A. 
(Hopital du Haut-Leveque, 33 - Pessac (France)); Nouel, 
J.P. (Centre Henri Becquerel, 76 - Rouen (France)). pp 91- 
96 of Radioaktive Isotope in Klinik und Forschung. Gas- 
teiner Internationales Symposium 1978. Hoefer, R.; Berg- 
mann,.H. (Vienna Univ. (Austria). 2. Medizinische Klinik). 
Vienna, Austria; H. Egerman (1978). (In French) 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

A modification of the method of Thakur et al. for labelling 
polynuclear cells with 8-hydroxyquinolein-indium-complexe utilis- 
ing the water soluble sulfate of the substance was applied. The la- 
belling procedure gave a yield over 98% with erthrocytes and over 
80% with platelets and polynuclear cells using at least 1 x 10° 
plasma free cells. Functional capacity of the labelled cells remained 
unaltered. Injection double labelled ('"'In, *'Cr) red cells correla- 
tion of values for the red cell volume amounted to r = 0,98 
(n=20); red cell life-span measurements gave comparable results in 
5 patients. After injecting labelled platelets a life-span between 6,5 
and 11 days was measured. Scintigraphic visualisation of pulmonary 
embolism was obtained 30 minutes after injecting labelled platelets. 
Injection of labelled polynuclear cells allows life-span meas- 
urements as well as detection of abscesses. 


51686 Sup(99m)Tc-thioglucose. A novel radiopharmaceu- 
tical for kidney diagnosis. Deckart, H.; Weiland, J.; Blottner, 
A.; Weiss, M.L. (Staedtisches Klinikum Berlin-Buch 


(German Democratic Republic). Nuklearmedizinische 
Klinik). pp 97-105 of Radioaktive Isotope in Klinik und 
Forschung. Gasteiner Internationales Symposium 1978. 
Hoefer, R.; Bergmann, H. (Vienna Univ. (Austria). 2. Medi- 
zinische Klinik). Vienna, Austria; H. Egerman (1978). (In 
German) 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

A procedure for labelling thioglucose with sup(99m)Tc with 
an efficiency of more than 95% yielding a compound with good in 
vitro and in vivo stability is presented. Pharmacokinetic studies in 
rats show slow blood-clearance and significant binding to plasma 
proteins and erythrocytes. Uptake in the kidneys was high and 
persistent. The whole body retention curve showed components 
with effective half-lives of 5 h (44,7%), 1,24 h (19,3%) and 7 min 
(36%). Autoradiography of kidney tissue reveals concentration of 
the compound in the epithelial cells of the tubulus of the cortex. 
No excretion via the liver was observed. The new compound was 
compared with other kidney scanning agents. Normal controls 
show in agreement with the animal experiments slow blood clear- 
ance and high as well as strong binding to plasma proteins. Whole- 
body retention combined with organ uptake studies show fast and 
persistent uptake in the kidneys so that the compound can be used 
for kidney imaging up to 24 h after application. Cumulative renal 
excretion is 18% of the dose during the first six hours. Finally, 
comparative studies of the differences in kidney imaging in normal 
patients and in patients with diseased kidneys using the new com- 
pound as well as conventional scanning agents (1°7Hg neohydrine) 
and other sup(99m)Tc labelled compounds are presented. 
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51687 New radiopharmaceutical for liver and spleen scan- 
ning colloidal tricalcium phosphate - Sn - sup(99m)Tc. First 
results. Galy, G.; Munsch, R.C.; Bizollon, Ch.A.; Berger, 
M. (Centre de Medecine Nucleaire, 69 - Lyon (France)); 
Pasqualini, R. (CEA Centre d'Etudes Nucleaires de Saclay 
91-Gif-sur-Y vette (France). Lab. des Produits Biomedicaux). 
pp 107-111 of Radioaktive Isotope in Klinik und Forschung. 
Gasteiner Internationales Symposium 1978. Hoefer, R.; 
Bergmann, H. (Vienna Univ. (Austria). 2. Medizinische 
Klinik). Vienna, Austria; H. Egerman (1978). (In French) 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

A new kit manufactured by CEA for the preparation of 
sup(99m)Tc labelled colloid for liver scanning consists of lyophi- 
lized tricalcium phosphate-, stannous chloride - and PVP powder in 
multidose vials under inert gas atmosphere. The labelling procedure 
is performed by adding sup(99m)TcQ,Na in solution and shaking at 
room temperature for a few minutes yielding the ready-to-inject 
compound. By radiochromatography less than 2% of free pertech- 
netate was found. The patient receives approximately 0,5 mg trical- 
cium phosphate labelled with 3 to 5 mCi sup(99m)Tc. The liver 
uptake of the compound was measured in 106 patients. A plateau 
was reached within 10 minutes after injection. The liver/spleen 
uptake ratio is comparable to that obtained with other commercial- 
ly available colloids. Extrahepatic uptake, however, is comparative- 
ly high resulting in scintigrams with poorer contrast. In particular, 
lung uptake is approximately 5% of the dose injected, uptake of the 
gall bladder 2-3% and body background in the abdominal region 
was estimated to be 3-4%. No adverse reactions were observed. 


51688 Iodinated bleomycin. A radiopharmaceutical for 
tumor localization. Lunghi, F. (SORIN Biomedica, Saluggia 
(VD) (Italy)); Riva, P.; Assone, F.; Villa, M.; Plassic, G. pp 
129-136 of Radioaktive Isotope in Klinik und Forschung. 
Gasteiner Internationales Symposium 1978. Hoefer, R.; 
Bergmann, H. (Vienna Univ. (Austria). 2. Medizinische 
Klinik). Vienna, Austria; H. Egerman (1978). 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

Bleomycin was labelled with iodine-131 by the iodine mon- 
ochloride method. Iodination did not alter the chemical and chro- 
matographic features and “in vitro” stability studies on freeze-dried 
131]-Bleomycin having a specific activity of 1 mCi/mg, stored at 
different temperatures, showed no appreciable variation of the free- 
iodine content. Tissue distribution of !*'I-Bleomycin has been eval- 
uated in tumor bearing rats. Patients have been injected with 0.5-1.0 
mCi of '*'J-Bleomycin corresponding to a maximum of 1.5 mg. No 
adverse reactions have been observed. Total body scans have been 
performed at 2, 6, 24 and 48 hours after injection. The iodinated 
Bleomycin was rapidly distributed and cleared from the body and 
showed an early uptake in the neoplastic tissue. A diagnostic accu- 
racy of 90% has been observed in malignant deseases, while no 
false positive results have been, at the moment, recorded. 


51689 Radiocardiographic method for continuous regis- 
tration of cardiac and pulmonary blood volume changes 
during exercise in normals, athletes and patients with latent 
cardiac insufficiency. Hoeck, A.; Hoeck, A.; Vyska, K.; 
Freundlieb, C.; Feinendegen, L.E. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Medizin). pp 
241-248 of Radioaktive Isotope in Klinik und Forschung. 
Gasteiner Internationales Symposium 1978. Hoefer, R.; 
Bergmann, H. (Vienna Univ. (Austria). 2. Medizinische 
Klinik). Vienna, Austria; H. Egerman (1978). (In German) 
From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 
Radiocardiographic methods thus far measure transit times, 
ejection fractions and ventricular wall motion. In the present study 
a method is described that permits continuous registration of exer- 
cise induced changes of cardiac and pulmonary volume and their 
ratio. 12 normal individuals, 15 athletes and 6 patients with latent 
cardiac insufficiency received i.v. 2-3 mCi 99m-Tc-Albumin. Fast 
serial scintigrams were taken in AP projection of the chest for 5 
minutes at rest, during 5 minutes of graded exercise and 5 minutes 
rest again. The ROIs were the entire heart and left upper lung. The 
athletes showed, compared to normals, an exercise induced increase 
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of the pulmonary counting rates and a decrease of the cardiac 
counting rates; the opposite phenomen was observed in patients 
with latent cardiac insufficiency. The ratio of the two counting 
rates amplified the signal of deviation. The method is simple, safe 
and highly sensitive for measuring changes in cardio-pulmonary he- 
modynamics. 


51690 Thallium-201 myocardial imaging in the detection 
of coronary artery disease. Sensitivity and specificity. McKil- 
lop, J.H.; Murray, R.G.; Turner, J.G.; Gray, H.W.; Bessent, 
R.G.; Lorimer, A.R.; Greig, W.R. (Glasgow Royal Infirma- 
ry (UK)). pp 257-264 of Radioaktive Isotope in Klinik und 
Forschung. Gasteiner Internationales Symposium 1978. 
Hoefer, R.; Bergmann, H. (Vienna Univ. (Austria). 2. Medi- 
zinische Klinik). Vienna, Austria; H. Egerman (1978). 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

Thallium-201 myocardial imaging can detect abnormalities of 
myocardial perfusion. Visual interpretation of the images is compli- 
cated by some inhomogeneity of tracer uptake normally present. 
Using a quantitative approach we have established the regional 
variation of Thallium-201 uptake present in 23 normal controls and 
applied the same technique to 49 patients who had undergone selec- 
tive coronary arteriography with left ventriculography because of 
chest pain. Half of the patients with significant coronary artery dis- 
ease had abnormal rest Thallium-201 images, usually corresponding 
to areas of abnormal wall motion at ventriculography. Stress Thal- 
lium-201 images were abnormal in over 90% of patients with coro- 
nary artery disease. The stress image abnormalities and the arterio- 
graphic lesions correlated well in most patients with single and 
double vessel disease but in triple vessel disease the correspondence 
between the two studies was poor. Two of a group of patients with 
normal coronary arteriograms had abnormal Thallium-201 images 
due to other myocardial pathology. Our technique was highly sen- 
sitive in the non-invasive detection of significant coronary artery 
disease in a group of patients with chest pain. A small number of 
positive studies were also encountered due to other myocardial dis- 
orders. 


51691 Rapid and sensitive radioimmunoassays for human 
parathyrin. Wood, W.G.; Marschner, I.; Scriba, P.C. (Muen- 
chen Univ. (Germany, F.R.). Medizinische Klinik). pp 479- 
488 of Radioaktive Isotope in Klinik und Forschung. Gas- 
teiner Internationales Symposium 1978. Hoefer, R.; Berg- 
mann, H. (Vienna Univ. (Austria). 2. Medizinische Klinik). 
Vienna, Austria; H. Egerman (1978). 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

Radioimmunoassays for the carboxy-regional peptides of 
human parathyrin (hPTH) have been developed to give results 
within either 8 or 30 hr after receipt of blood, as compared with 
several days in the original method using the same antibodies (S- 
469VI, S-478VI). The achievement of such short assay times is due 
to a modification of the WIDE technique and the different binding 
between bovine and human parathyrin to the antibodies, raised in 
sheep against a mixture of porcine and bovine parathyrin. The re- 
sults of these short assays have the same clinical value as the longer 
assays in differentiating between normals and patients suffering 
from hyperparathyrinaemia (HPT). The value of these assays is the 
rapid answer to clinicians and surgeons’ questions as to whether a 
patient has HPT. By combination of the 8 hr-assay with a catheter 
study of the veins of the thyroid region, the surgeon can know on 
the same day not only whether the patient has HPT, but also the 
probable location of an adenoma if present, thus facilitating his task. 


51692 Indium-111 oxine labelling of white blood cells. 
Lavender, J.P.; Silvester, D.J.; Goldman, J. (Hammersmith 
Hospital, London (UK). M.R.C. Cyclotron Unit; Hammers- 
mith Hospital, London (UK). Postgraduate Medical 
School). pp 541-551 of Radioaktive Isotope in Klinik und 
Forschung. Gasteiner Internationales Symposium 1978. 
Hoefer, R.; Bergmann, H. (Vienna Univ. (Austria). 2. Medi- 
zinische Klinik). Vienna, Austria; H. Egerman (1978). 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

Following work done by Professor John McAfee and 
Mathew Thakur at the MRS Cyclotron Unit a method is available 
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for labelling cells with indium-111 which results in a stable intracel- 
lular marker. The method uses indium-111-8 hydroxyquinoline 
(?"In oxine) which is a lipoid soluble complex which goes across 
the cell membrane and results in the deposition of indium into var- 
ious subcellular structures. It has been applied to various prepara- 
tions of white cells, platelets and also malignant cells. Autologous 
granulocytes have been used to identify inflammatory lesions in 35 
patients. By similar means autologous lymphocytes can also be la- 
belled and reinfused. Lymphocytes have been shown in animals to 
circulate from the blood via the lymphatic system and then return- 
ing to the blood once more. The same phenomenon can be seen in 
man using indium labelled lymphocytes. Lymph nodes become visi- 
ble at between 12 and 18 hours and recirculation of labelled cells 
can be shown on the blood activity curves. Certain problems arise 
concerning cell behaviour after labelling which appear due to irra- 
diation of cells rather than chemical toxicity. 


51693 Preparation and dosimetry of reactor-produced Xe- 
125 for ventilation scintigraphy. Junker, D.; Cordes, H. (Me- 
dizinische Hochschule Hannover (Germany, F.R.). Abt. 
Nuklearmedizin und Spezielle Biophysik). pp 553-559 of Ra- 
dioaktive Isotope in Klinik und Forschung. Gasteiner Inter- 
nationales Symposium 1978. Hoefer, R.; Bergmann, H. 
(Vienna Univ. (Austria). 2. Medizinische Klinik). Vienna, 
Austria; H. Egerman (1978). (In German) 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

Xe-125 is produced in the reactor by the (n, )-reaction from 
Xe-124. The natural abundance of Xe-124, however, is only 0,1 per- 
cent. As the costs for Xe-124 enriched Xenon are considerable, nat- 
ural Xenon is activated in the epithermal energy region. In contrast 
to the other stable isotopes of Xenon, Xe-124 shows a large reso- 
nance cross section in this energy region. The main activation prod- 
uct is Xe-125. In addition, a few nuclides (e.g. Xe-125m, Xe-127m, 
Xe-137) are produced, which due to their short half lives give no 
contribution to radiation dose. Radiocontaminants originating from 
parent-daughter decay (e.g. Cs-135 and Cs-137) are separated by fil- 
tration of the gas. I-125 produced by the decay of Xe-125 is re- 
moved by filtering of the gas before administration to the patient. 
Typical yields of a sample capsule are 20 to 30 mCi Xe-125 after 
irradiation of 4 hours in an epithermal flux of approximately 
2.107 '4s~!cm~*. The residual contaminants contributing to the radi- 
ation dose are Xe-135 and Xe-129m. Depending on the irradiation 
time they amount to a few percent of the total activity. Using Xe- 
125 for lung ventilation studies results in considerable reduction of 
radiation dose as compared to Xe-133. An additional advantage is 
the better tissue penetration of Xe-125 (y-energies at 188 keV 
(55%) and 243 keV (29%)) permitting the reduction of the dose for 
a study. The daughter nuclide I-125 generated during the study 
causes only a few mrem of radiation dose if the thyroid is blocked. 
Altogether Xe-125 as compared to Xe-133 offers more suitable y- 
energies for lung ventilation studies and in addition a reduced radi- 
ation dose to the patient. 


51694 X-ray fluorescence techniques for thyroid imaging 
methods and results. Patton, J.A.; Brill, A.B. (Vanderbilt 
Univ., Nashville, TN (USA). Dept. of Radiology). pp 287- 
298 of Radioaktive Isotope in Klinik und Forschung. Gas- 
teiner Internationales Symposium 1978. Hoefer, R.; Berg- 
mann, H. (Vienna Univ. (Austria). 2. Medizinische Klinik). 
Vienna, Austria; H. Egerman (1978). 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

X-ray fluorescence (XRF) techniques have been utilized to 
develop a system for imaging and quantitating the in vivo iodine 
content of the total thyroid gland or selected parts. This technique 
uses an external radiation source to induce the emission of the char- 
acteristic X-rays of iodine which are then detected by a high reso- 
lution, solid state detector. The system has proven to be especially 
useful in the differentiation between malignant and benign solitary 
thyroid nodules. The original system used a lithium-drifted silicon 
(Si(Li)) detector, but comparison studies have shown that germani- 
um detectors can also be used in this application. In fact, the use of 
germanium as a detector permits the simultaneous mapping of the 
stable iodine distribution by XRF and the distributions of low 
energy radioisotopes such as Tc-99m. These XRF techniques are 
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proving to be very useful in the diagnosis and treatment of thyroid 
disorders. 


51695 Early clinical experience with a radioisotope com- 
puterized emission tomographic brain imager system. Hill, 
T.C. pp 299-305 of Radioaktive Isotope in Klinik und Fors- 
chung. Gasteiner Internationales Symposium 1978. Hoefer, 
R.; Bergmann, H. (Vienna Univ. (Austria). 2. Medizinische 
Klinik). Vienna, Austria; H. Egerman (1978). 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

The Union Carbide Corporation has recently introduced 
Model 710 Rdionuclide Brain Imager. This device utilizes injected 
Tc 99m radiopharmaceuticals and 12 collimated sodium iodide 
crystals and their associated photomultiplier tubes to scan the 
patient's head in an axial motion to produce data which is proc- 
essed by a computer for display of the axial slice selected. Selective 
patient studies demonstrating subdural, stroke, tumor, and abscess 
will be shown with correlative radiographic, nuclear medicine and 
conventional transmission computerized tomographic exams. These 
cases will demonstrate the use of the newer modality and suggest 
future uses and areas of investigation currently being examined. 


51696 Equilibrium blood pool scanning in the evaluation 
of hemophilic arthropathy. Spies, S.; Green, D.; Rana, N.A.; 
Milgram, J.W.; Mintzer, R. (Northwestern Memorial Hospi- 
tal, Chicago, Il] (USA). Nuclear Medicine). pp 447-451 of 
Radioaktive Isotope in Klinik und Forschung. Gasteiner In- 
ternationales Symposium 1978. Hoefer, R.; Bergmann, H. 
(Vienna Univ. (Austria). 2. Medizinische Klinik). Vienna, 
Austria; H. Egerman (1978). 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

Arthropathy was evaluated in six patients with severe hemo- 
philia (factor VIII<1%) using the technique of blood pool scan- 
ning. Employing an in vivo method for erythrocyte labelling with 
technetium-99m, a dynamic perfusion sequence was obtained using 
a scintillation camera over the joint(s) to be examined. Subsequent- 
ly, equilibrium blood pool images of the joints were obtained to de- 
termine regional blood volume. In young patients with repeated 
episodes of acute hemarthrosis, increased vascularity and increased 
blood pool in the affected joints were demonstrated. In older pa- 
tients with fixed, contracted joints and degenerative arthropathy, 
vascularity and regional blood volume were not abnormal. Blood 
pool scanning is a safe, non-invasive technique that augments the 
clinical and radiographic examination of the joints. The method is 
helpful in distinguishing acute joint bleeding from chronic synovitis 
and arthritis, and may prove useful in selecting patients for syno- 
vectomy. 


51697 Imaging of small radioactive point source displace- 
ment. Application to the computer assisted measurements of 
mandibular motion. Salomon, J.A.; Warshaw, B.D. (Hadassa 
Hospital, Jerusalem (Israel). Dept. of Medical Biophysics 
and Nuclear Medicine); Waysenson, B.D.; Lubespere, A. 
(Faculte de Chirurgie Dentaire, Toulouse (France). Dept. of 
Prosthodontics). pp 603-610 of Radioaktive Isotope in 
Klinik und Forschung. Gasteiner Internationales Sympo- 
sium 1978. Hoefer, R.; Bergmann, H. (Vienna Univ. (Aus- 
tria). 2. Medizinische Klinik). Vienna, Austria; H. Egerman 
(1978). 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

A new technique for three dimensional recording of a pa- 
tient mandibular movement is described. A small and harmless ra- 
dioactive source is fixed at the point of interest. Using proper colli- 
mation, the motion of the point source is recorded via a gamma 
camera and minicomputer. Image enhancement techniques are used 
and physiological displacement is reproduced. We measured the 
vertical, lateral and protrusive envelopes of motion of a point on a 
tooth from a full denture set mounted on a semiadjustable articula- 
tor. All displacements were calibrated. Multiple sources in a single 
experiment may be recorded to describe the displacement of several 
points of interest. First experiments were run on patients. This 
method, derived from Nuclear Medicine techniques, offers a pow- 
erful tool of general interest for the tracking of dynamic events in 
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many fields of Dental Medicine, for instance temporo-mandibular 
joint disfunction as well as Prosthetics. 


51698 Radionuclides in peripheral vascular disease. 
Ennis, J.T. pp 755-759 of Radioaktive Isotope in Klinik und 
Forschung. Gasteiner Internationales Symposium 1978. 
Hoefer, R.; Bergmann, H. (Vienna Univ. (Austria). 2. Medi- 
zinische Klinik). Vienna, Austria; H. Egerman (1978). 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

Radionuclides are useful in the demonstration of morpho- 
logical abnormality and in the estimation of residual vascular func- 
tion. They are useful in demonstrating abdominal aneurysms, in lo- 
cating aortic and arterial occlusions and in the quantification of ar- 
terial blood flow. In particular sites, such as the kidney, this tech- 
nique is a very useful screening modality and plays a major role in 
renal transplantation. In the estimation of capillary perfusion and 
determination of an amputation site capillary perfusion-plays a sig- 
nificant role in patient management. 


51699 Estimation of somatic radiation risk in diagnostic 
dose range. Schmitz-Feuerhake, I.; Baetjer, K.; Kollert, R.; 
Muschel, E. (Bremen Univ. (Germany, F.R.)). pp 187-199 of 
Radioaktive Isotope in Klinik und Forschung. Gasteiner In- 
ternationales Symposium 1978. Hoefer, R.; Bergmann, H. 
(Vienna Univ. (Austria). 2. Medizinische Klinik). Vienna, 
Austria; H. Egerman (1978). (In German) 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

Estimations of radiation risks in the low dose region are in 
controverse discussion. Because the diagnostic use of radioisotopes 
is usually accompanied by a very low gonadal dose the interest of 
nuclear medicine is mostly attributed to the somatic risks. From 
recent work in this field it must be concluded that the linear non- 
threshold model will lead to no overestimation of risk values. In 
1977, the US National Institutes of Public Health published a new 
estimation about radiation-induced breast cancer in women. The life 
time risk to be drawn from this is about 200 cases per million of 
women per rem, which is higher than formerly assumed. This tend- 
ency is confirmed by the analysis of new data about the other 3 
types of cancer mostly to be expected: leukemia, lung and thyroid. 
Studies of other authors lead to risks of 90/10° rem for leukemia 
and 60/10° rem for cases of lung cancer. The risk of thyroid cancer 
in adults is estimated by us to be about 50/10 rem. 


51700 Camera scintigraphy with a double-aperture pin- 
hole collimator for non-invasive diagnosis of intraocular 
tumors. Bockslaff, H.; Jahns, E.; Hundeshagen, H. (Medizin- 
ische Hochschule Hannover (Germany, F.R.). Inst. fuer 
Nuklearmedizin und spezielle Biophysik). pp 341-348 of Ra- 
dioaktive Isotope in Klinik und Forschung. Gasteiner Inter- 
nationales Symposium 1978. Hoefer, R.; Bergmann, H. 
(Vienna Univ. (Austria). 2. Medizinische Klinik). Vienna, 
Austria; H. Egerman (1978). (In German) 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

For the noncontact detection of intraocular mass lesions a 
Gamma Scintillation Camera is used. A double aperture pinhole 
collimator device realises the binocular visualisation of the radioac- 
tivity in the eye region on the camera crystal. Details of the colli- 
mator design are described. The imaging properties of pinholes 
concerning resolution and response are studied and demonstrated 
by phantom-experiments. There are some problems with tumor 
seeking labelled compounds. Therefore, we actually use only tech- 
netium-pertechnetat. We have studied 12 cases with eye problems 
in Hannover by Ocular Scintigraphy. The results have been corre- 
lated with clinical parameters and Computer Tomography. Some 
clinical documents from OS are presented. 
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51701 Continuous radioisotope infusion. A new method 
for haemodynamic studies. Soederborg, B.; Asaba, H.; Gun- 
narsson, B.; Jekell, K.; Kiibus, A.; Sandqvist, S. (Soeders- 
jukhuset, Stockholm (Sweden)). pp 373-379 of Radioaktive 
Isotope in Klinik und Forschung. Gasteiner Internationales 
Symposium 1978. Hoefer, R.; Bergmann, H. (Vienna Univ. 
(Austria). 2. Medizinische Klinik). Vienna, Austria; H. Eger- 
man (1978). 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

Continuous infusion of a radioactive marker was used instead 
of a conventional bolus injection to improve haemodynamic studies. 
Tc-99m was infused into the blood circulation at a constant rate for 
100-300 seconds and the activity in the target structure was meas- 
ured by a gamma camera with a computer system or by a single 
detector. The concentration of the marker increased linearly at the 
same rate throughout the circulating system. Due to variations in 
transport time from infusion site to different parts of the system the 
rise of activity occurred at different times. A theory for the calcula- 
tions was presented and consequently confirmed in a model study. 
Blood flow patterns in artificial kidneys and alterations in renal 
blood flow induced by angiotensin were studied. The results are 
presented as time-function curves or as computer images. This tech- 
nique can be used to evaluate distributions and alterations of flow 
in separate parts of a complex circulating system. 


5507 Microbiology 
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51702 (DOE/ER/10871—1) Respiratory chain of alkalo- 
philic bacteria. Annual progress report, June 15, 1981-May 
15, 1982. Krulwich, T.A. (Mount Sinai School of Medicine, 
New York (USA)). 1982. Contract AC02-81ER10871. 5p. 
NTIS, PC A02/MF AO1. Order Number DE82015199. 


In view of the increased energy cost of life at extremely al- 
kaline pH, the extraordinary qualitative and quantitative array of 
respiratory chain components of alkalophilic bacteria, and the 
normal growth yields and O2 consumption rates of such organisms, 
it has been proposed that the obligately alkalophilic bacteria possess 
structural/functional properties of the respiratory chain such that 
particularly efficient energy conservation is facilitated. The respira- 
tory chain components of Bacillus alcalophilus have been studied in 
comparison with its non-alkalophilic mutant derivative; a similar 
study of Bacillus firmus RAB and non-alkalophilic RABN is now 
partially completed. The alkalophiles contain high quantities of 
many distinct redox carriers as compared to their derivative and 
other non-alkalophiles. Determinations of H*7O ratios are now in 
progress. A system for study of the regulation of cytochrome ex- 
pression, as a function of pH, has been developed. Failure of obli- 
gate alkalophiles to grow at pH 7.0 now appears to relate to the 
low membrane potentials produced by respiration at that pH, rather 
than a failure of pH homeostasis. Since alkalophilic cells are found 
to be viable at pH 7.0, incubations can be conducted for study of 
functional and regulatory aspects of respiration. 


51703 Continuous ethanol production and cell growth in 
an immobilized-cell bioreactor employing Zymomonas mobi- 
lis. Arcuri, E.J. (Oak Ridge National Lab., TN). Biotechnol- 
ogy and Bioengineering Symposium; 24: No. 3, 595-604(Mar 
1982). W-7405-ENG-26. 

Ethanol-producing bioreactors employing cells of Zymo- 
monas mobilis attached to glass-fiber pads were operated continu- 
ously for as long as 28 days. Ethanol production, which is related 
to bed-associated biomass levels, was found to occur in three dis- 
tinct phases: an exponential phase, a linear phase, and a "steady- 
state” phase. After prolonged operation, a bacterial floc developed 
in the reactor. The maximum effluent ethanol concentration and the 
maximum volumetric productivity were 6.4% and 152 g L~! h7}, 
respectively, and both were attained at a liquid residence time of 
from 10-15 min. Both maxima occurred after the development of 
the bacterial floc. The flocculant bacterium has been isolated and 
tentatively identified as a flocculant strain of Z. mobilis. 
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51704 Mutation induction by monochromatic 254-nm and 
365-nm radiation in strains by Escherichia coli that differ in 
repair capability. Webb, R.B.; Turner, M.A. (Argonne Na- 
tional Lab., IL (USA). Biological and Medical Research 
Div.). Mutation Research; 84: No. 2, 227-237(Dec 1981). 

Mutation to tryptophan independence after exposure to radi- 
ation at the monochromatic wavelengths of 254 and 365 nm was 
studied and compared in 7 strains of Escherichia coli B/r that differ 
in repair capability. Efficient mutation induction was obtained with 
both 254-nm and 365-nm radiation with strains WP2 (wild-type), 
WP2s (uvrA), WP6 (polA), and WPé6s (polA uvrA). Mutants were 
not induced at either wavelength in the lexA strain WP5 or the 
recA strains WP10 and WP100. These results support the induction 
of mutants with 365-nm radiation through the error-prone (SOS) 
pathway of postreplication repair. Log-log plots of tryptophan re- 
vertant data at 254 nm showed the expected slopes of approximate- 
ly 2.0 over the entire fluence range tested. In contrast, similar plots 
of revertant data at 365 nm were complex in all cases tested: at low 
fluence values (survival greater than 0.5) in all cases where rever- 
sion occurred the slopes were approximately 1.0, while at higher 
fluences (survival less than 0.5) the slopes of the log-log plots were 
approximately 3.0 with strains WP2s and WP6s, approximately 4.0 
with strain WP6, and approximately 6.0 with strain WP2. Differen- 
tial sensitivity of components of excision and postreplication repair 
systems to 365-nm radiation may account for the 2-part mutation 
curves obtained with uvr* rec* lex! + strains. 


51705 Host-symbiont interactions-V. The structure of 
acidic extracellular polysaccharides secreted by Rhizobium le- 
guminosarum and Rhizobium trifolii. Robertsen, B.K.; Aman, 
P.; Darvill, A.G.; McNeil, M.; Albersheim, P. (Univ. of 
Colorado, Boulder). Plant Physiology; 67: 389-400(1981). 

The sequence of the glycosyl residues and the anomeric con- 
figurations of the glycosl linkages of the acidic polysaccharides se- 
creted by Rhizobium leguminosarum 128c53, Rhizobium legumino- 
sarum 128c63, Rhizobium trifolii NA30, and Rhizobium trifolii 0403 
have been determined. Each of the glycosyl residues of these poly- 
saccharides was determined to be in the D configuration and in the 
pyranose ring form. These results add support to the proposal that 
R. leguminosarum and R. trifolii have a particularly close genetic 
relationship. The significance of these results with regard to the 
possible function of these polysaccharides in the nodulation process 
is discussed. (JMT) 


51706 Fluorescence properties of the light-harvesting bac- 
teriochlorophyll protein from Rhodopseudomonas sphaeroides 
R-26. Bolt, J.D.; Sauer, K. (Lawrence Berkeley Lab., CA). 
Biochimica et Biophysica Acta; 637: 342-347(1981). Contract 
W-7405-ENG-48. 

The light-harvesting bacteriochlorophyll-protein (BChl-pro- 
tein) from Rhodopseudomonas sphaeroides, R-26 mutant, exhibits a 
strong optical absorption peak near 850 nm (Q/sub y/ band) and a 
weaker peak at 590 nm (Q/sub x/ band). This pigment-protein ap- 
pears to contain two BChl molecules per subunit, and previous cir- 
cular dichroism studies indicated the presence of excitonic interac- 
tions between the BChl molecules. The complex exhibits a fluores- 
cence maximum near 870 nm at room temperature. Excitation in 
the Q/sub y/ region results in polarization p values that vary only 
from +0.12 at 820 nm to +0.14 near 900 nm. These values are ap- 
preciably smaller than that for monomeric BChl in viscous solvents 
(p > 0.4). By contrast, using Q/sub x/ excitation the p value is - 
0.25 for the BChl-protein complex, which is close to that observed 
for the BChl monomer. For the BChl-protein these polarization 
values do not change greatly at a temperature of 90 K; however, 
the Stokes’ shift of the fluorescence emission increases significantly 
over that at room temperature. 


51707 Thermoanaerobacter ethanolicus gen. nov., spec. 
nov., a new, extreme thermophilic, anaerobic bacterium. 
Wiegel, J.; Ljungdahl, L.G. (Univ. of Georgia, Athens). Ar- 
chives of Microbiology; No. 128, 343-348(1981). Contract 
AS09-79ER 10499. 

Two strains, JW200 and JW201, of an extreme thermophilic, 
non-spore-forming anaerobic bacterium were isolated from alkaline 
and slightly acidic hot springs located in Yellowstone National 
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Park. Both strains were peritrichously flagellated rods. Cell size 
varied from 0.5 to 0.8 by 4 to 110 wm; coccoid-shaped cells of 
about 1 ym in diameter frequently occurred. Division was often un- 
equal. Spheroplast-like forms were visible at the late logarithmic 
growth phase. The Gram reaction was variable. The DNA base 
composition of the two strains was betwen 37 and 39 mol % guan- 
ine plus cytosine as determined by buoyant density measurements 
and approximately 32% by the thermal denaturation method. The 
main fermentation products from hexoses were ethanol and CO:. 
Growth occurred between 37 and 78°C and from pH 4.4 to 9.8. 
The name Thermoanaerobacter ethanolicus gen. nov., spec. nov. 
was proposed for the two, new isolates. Strain JW200 was designat- 
ed as the type strain. 


51708 Novel approach to the growth of anaerobic micro- 
organisms. Adler, H.I.; Crow, W.D. (Oak Ridge National 
Lab., TN). Biotechnology and Bioengineering Symposium; No. 
11, 533-540(1981). Contract W-7405-ENG-26. 

Sterile suspensions of membrane fragments derived from Es- 
cherichia coli remove oxygen rapidly and efficiently from many 
bacteriological media. The membranes are stable, nontoxic, and 
active in both solid and liquid media. Oxygen removal by the mem- 
brane fractions is a result of the presence off a cytochrome-based 
electron transport system that transfers hydrogen from suitable 
donors in the bacteriological media to oxygen, producing water as 
an end product. Using membrane-supplemented media, we have 
grown 18 species of anaerobic bacteria. For some of these organ- 
isms, membrane-containing media allow more rapid and luxuriant 
growth than can be achieved in media supplemented with the more 
commonly used but nonspecific reducing agents such as sodium 
thioglycollate. 


51709 Efficiency of energy conversion by aerobic glucose 
metabolism in Aphanocapsa 6714, Pelroy, R.A.; Bassham, 
J.A. (Lawrence Berkeley Lab., Univ. California, Berkeley, 
CA). Journal of Bacteriology; 115: No. 3, 937-942(1973). 

Efficiency of ATP formation from glucose oxidation in 
Aphanocapsa 6714 was estimated by quantitative measurement of 
phosphorylated intermediary metabolites and glycogen (polyglu- 
cose) formed from glucose-14C. P/2e ratios based on O uptake 
ranged from 2.62 to 3.08, whereas those based on 14CO2 evolution 
ranged from 1.66 to 1.72. The synthesis of glycogen, which is the 
dominant energy-consuming process in resting cells exposed to ex- 
ogenous glucose, was almost totally inhibited under anaerobic con- 
ditions, and the cellular concentration of ATP decreased steadily. 
Thus, both net synthesis of ATP and the steady-state concentration 
of ATP are obligatorily linked to respiration in this heterotrophic 
unicellular blue-green alga. 


5508 Morphology 
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51710 Cortical vesicle breakdown in fertilized eggs of 
Fundulus heteroclitus. Brummett, A.R. (Oberlin Coll., OH); 
Dumont, J.N. Journal of Experimental Zoology; 216: 63- 
79(1981). Contract W-7405-ENG-26. 

A scanning and transmission electron microscope study has 
been made of the cortical alveoli of the egg of Fundulus heterocli- 
tus. The study includes both unactivated eggs and fertilized eggs 
fixed at intervals of 1 second to 10 minutes after insemination. The 
alveoli appear to vary considerably in size, in contents, and in mor- 
phological aspects of their breakdown. As it undergoes dehiscence, 
each vesicle may form one or several openings in the egg suface; 
dense granules and particulate, fibrous, or membranous material, ap- 
parently in any combination, are liberated to the nascent perivitel- 
line space. It appears that much of the excess membrane external- 
ized during the reaction is strung out in threads and probably lost 
to the perivitelline space. The evidence does not suggest that the 
excess membrane either “dissolves” or is retrieved by the egg cyto- 
plasm. That part of the cortical vesical membrane which remains 
continuous with the oolemma gradually becomes microvillous and 
loses its morphological identity. Granules and particulate matter, 
presumably liberated from the cortical alveoli, are seen adhering to 
the inner surface of chorions removed from activated eggs. The mi- 
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cropyle appears to be sealed with similar material. Supernumerary 
sperm are observed inside the chorion in some instances. The corti- 
cal reaction appears to be somehow related to the subsequent for- 
mation of a normal embryonic blastodisc. 


5509 Pathology 
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51711 (CNEA—449) Responses to TRH in patients with 
endemic goiter. Carneiro, Laureano; Watanabe, Tomas; El 
Tamer, Elias; Varela, Amalia; Moran, Dardo; Rinaudo, Ant- 
onio; Staneloni, Luis; Degrossi, O.J. (Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina)). Dec 1978. 
32p. (In Spanish). NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE82701056. 

The response to TRH was studied in 32 patients from an en- 
demic goiter area, 20 of them had been previously treated with io- 
dized oil. Blood samples were taken at 0, 20, 40 and 120 minutes 
after iv. administration of 400u%g of TRH, and serum levels of 
TSH, T3 and T4 were measured. The results obtained show that in 
endemic goiter area there is a modification in the hypothalamus-pi- 
tuitary-thyroid feedback mechanism, with increased reserve of pitu- 
itary TSH and changes in T4 and T3 secretion. The injection of 
TRH gave exaggerated and delayed responses in the secretion of 
TSH and T3. Iodized oil used as a prophylatic method produced a 
disminution of pituitary TSH reserve, and of serum levels of TSH 
and T3, as a result of the return to normality of the hypothalamus- 
pituitary-thyroid feedback mechanism. 


51712 (DOE/EV/10428—13, pp 23-40) Mathematical 
models of cancer and their use in risk assessment. Whitte- 
more, A.S. Jul 1982. NTIS, PC All/MF A0Ol. Contract 
AC02-80EV 10428. 

Portions of document are illegible. 

In SIMS study on statistics and environmental factors in 
health. Final technical report to Department of Energy. 

The assessment of cancer risk associated with environmental 
exposures necessarily entails the use of mathematical models. A 
mathematical model or quantitative theory of carcinogenesis is a set 
of assumptions about the mechanisms by which cancer is induced, 
together with deduction of the consequences of these assumptions 
for cancer risk. Because of our limited understanding of the proc- 
esses by which cancers occur, the assumptions themselves cannot 
be directly verified. Although some of them can greatly influence 
predictions for risk, they are frequently forgotten when the model 
is used. A series of examples illustrate how the alteration of one or 
more pivotal assumptions can have a large impact on assessed risk. 


5510 Physiological Systems 
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51636, 51697, 51710, 51725, 51844, 51855, 51864, 51873 
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51713 (DOE/OR/20304—T1) Fertility and tilth effects 
of fuel-crop-residue removal. Larson, W.E. (Department of 
Agriculture, St. Paul, MN (USA)). 1982. Contract AIO05- 
79OR20304. 84p. NTIS, PC A0S5/MF A0Ol1. Order Number 
DE82019197. 

The main objective of this research was the development of 
a model that will assess the impact of crop residue removal for 
energy use on the productivity of soils. The model must be simple, 
of broad scale in its application, conservative in its estimation of the 
crop residue available for removal, and be useful on a site-specific 
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(field) scale. This model was designed to assess the impacts of crop 
residue removal from agricultural lands. Five critical areas affected 
by crop residues have been identified and are the focus of the 
model. These are: nutrient removal; organic matter changes; water 
erosion; soil water conservation; and soil temperature. The main 
emphasis of the model was the assessment of the long-term effects 
of residue removal on soil productivity. Initial efforts were focused 
on the Corn Belt region where the largest quantities of crop resi- 
dues are produced. Results are reported. 


51714 (DOE/OR/20304—T3) Effect of crop residues on 
soil properties, plant growth, and crop yield. Agronomy Farm, 
Lincoln, Nebraska. Power, J.F. (Department of Agriculture, 
St. Paul, MN (USA)). 1981. Contract AI05-79OR20304. 
10p. NTIS, PC A02/MF AO1. Order Number DE82018075. 

Portions of document are illegible. 

Progress is reported in a study designed to evaluate the ef- 
fects of quantity of crop residues left on soil surface on soil proper- 
ties, plant growth, and crop yield and to determine the effects of 
quantity of surface residues upon soil, fertilizer, and residue N 
transformations, availability, and efficiency of use. In a dryland 
corn-sorghum-soybean rotation produced on a clay loam, residues 
remaining after harvest of the previous crop were removed and res- 
pread on plots at rates of 0, 0.5, 1.0, and 1.5 times the quantity of 
residues originally present. The above crops were planted in four 
replications the following spring without tillage, after broadcasting 
50 kg N/ha as ammonium nitrate. In 1980, *N-depleted NH4sNOs 
was applied to half of each plot. After harvest, crop residues pro- 
duced on the half-plot receiving the N-isotope were transferred to 
the half-plot receiving regular fertilizer, and visa versa. In 1981, 
15N-depleted NHsNOs was applied to half of each plot again, 
except at right angles to the fertilizer applied in 1980. After plant- 
ing each year, thermocouples were installed in each plot and soil 
temperatures were recorded. Also access tubes were installed in all 
plots and soil water content was measured to the 150 cm soil depth 
periodically during the growing season. Dry matter production and 
N uptake by the plant tissue was measured periodically during the 
growing season and at maturity. Additional measurements taken in- 
cluded leaf area index, xylem water potentials, and soil microbial 
populations. Data are presented on corn and soybean production 
characteristics as affected by rate of crop residue on soil surface. 
Results are also given on leaf area index (LAI) and dry matter pro- 
duction of corn and soybeans as affected by surface residue rate. 
Total N content of corn and soybean plant materials and surface 
residues, and total and inorganic soil N (1980) are reported. 


51715 (DOE/OR/20305—T1) Fertility and tilth effects 
of fuel-crop-residue removal. Final report, March 23, 1979- 
December 31, 1981. Elliott, L.F. (Department of Agricul- 
ture, Pullman, WA (USA)). 1981. Contract AI05- 
79OR20305. 19p. NTIS, PC A02/MF AO1. Order Number 
DE82018074. 

Portions of document are illegible. 

Research objectives were to evaluate the effect of differen- 
tial levels of crop residue removal on tillage and on runoff, erosion, 
sediment, and nutrient losses with continuous till and no-till runoff 
plots and to evaluate the effect of differential levels of crop residue 
removal and tillage on soil organic matter, nitrogen, and phospho- 
rus availability, bulk density, soil water, soil temperature, grain pro- 
duction, residue production, and nutrient content of crop and grain. 
The effects of tillage and residue management on soil organic 
matter nitrification and N mineralization potential using plots estab- 
lished before initiation of this study were also studied. Results indi- 
cate that the small amounts of runoff generated during water years 
1980 and 1981 prevent firm conclusions from the data. There were 
trends for less soil and nutrient losses from the no-till plots as resi- 
due amounts were increased. Tillage did not seem to affect grain 
and straw yields from the runoff and erosion plots in 1979 and 
1980. Grain and straw yields, %N, and %P for 1979 from the soil 
physical, chemical, and biological plots were unaffected by tillage. 
Grain and straw yields from the lower slope plots were higher be- 
cause of better soil moisture. Results from the N-mineralization po- 
tential study showed that moldboard plowing resulted in uniform 
N-mineralization potentials throughout the top 15 cm of soil, but 
the N-mineralization potential at 0 to 5 cm was greater for chisel 
plowing and no-till than for moldboard plowing and less at the 5- 
to 10- and 10- to 15-cm depths. Crop rotations resulted in different 
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N-mineralization potentials with depth throughout the top 15 cm of 
soil. The net result was that average N-mineralization potential for 
0 to 15 cm was unaffected by tillage or crop rotation. Soil water 
was periodically measured by neutron and gravimetric methods on 
all research plots. Results are reported. (JGB) 


51716 (DOE/OR/20306—T1) Fertility and tilth effects 
of fuel-crop-residue removal. Final report, April 1, 1979-De- 
cember 31, 1981. Karlen, D.L.; Hunt, P.G.; Campbell, R.B. 
(Department of Agriculture, Florence, SC (USA)). 1981. 
Contract AI05-79OR20306. 8p. NTIS, PC A02/MF AO1. 
Order Number DE82018073. 

Research objectives were to determine the effects of crop 
residue removal on chemical, physical, and biological properties of 
a Norfolk loamy sand (Typic Paleudult) when utilizing conserva- 
tion tillage with or without supplemental irrigation and to measure 
crop and residue production, nutrient removal in the vegetation, ba- 
seline and early changes in soil physical and chemical properties. A 
large-scale field experiment was established on a Norfolk loamy 
sand to evaluate the effects of irrigation, tillage, and residue remov- 
al on crop production, and soil physical, chemical, and biological 
properties. The production parameters evaluated were the corn 
grain yield and the amount of stover which could be produced by 
various corn hybrids. The amount of biomass obtained by harvest- 
ing a winter rye cover crop in the vegetative stage before planting 
corn was also determined. The nutrient composition of the residue 
and the nutrient status of the crops were also measured. Field meas- 
urements of soil strength, soil water status, and surface cover were 
made. Measurements were also initiated to evaluate the influence of 
tillage and residue removal on the nematode population. The corn 
grain yields and amount of crop residue are summarized. In sum- 
mary, the information gathered between 1979 and 1981 has shown 
no adverse short-term effects on soil physical, chemical, or biologi- 
cal properties caused by harvesting crop residues from a Norfolk 
loamy sand in MLRA 133. Implementing these management prac- 
tices into an on-going production system will require changes in the 
traditional management practices and close monitoring of factors 
such as plant stands, water utilization, and the fertility program. 
The long-term effects of such management cannot be projected 
from the limited amount of data collected at this time. 


51717 (DOE/SR/01061—3) Nitrogen fixation in forested 
soils by non-leguminous nitrogen-fixing plants and by non- 
symbiotic soil organisms. Final report, October 1, 1977-Sep- 
tember 30, 1982. Lane, C.L. (Clemson Univ., SC (USA). 
Dept. of Forestry). 1982. Contract AS09-78SR01061. 19p. 
NTIS, PC A02/MF A0O1. Order Number DE82019582. 

Studies using mixtures of nitrogen-fixing plants mixed with 
loblolly pine showed no growth increase on a good site but a 
growth increase on a poor site. Soil nutrient studies showed that 
soils beneath alder, eleagnus, wax myrtle and red cedar had a 
higher nutrient concentration than soils not influenced by the 
crown. Monthly nutrient concentrations were quite variable. 


51718 (INIS-mf—6937, pp vp) Radiotracers technique 
using a molybdenum-technetium generator in an agricultural 
irrigation system. Pasi, M. (Israel Atomic Energy Commis- 
sion, Beersheba. Nuclear Research Center-Negev). 1980. 
NTIS (US Sales Only), PC A14/MF AOl1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51719 Sensitivity of a soil-plant-atmosphere model to 
changes in air temperature, dew point temperature, and solar 
radiation. Luxmoore, R.J. (Oak Ridge National Lab.,TN); 
Stolzy, J.L.; Holdeman, J.T. Agricultural Meteorology; 23: 
115-129(1981). Contract W-7405-ENG-26. 

Air temperature, dew point temperature and solar radiation 
were independently varied in an hourly soil-plant-atmosphere 
model in a sensitivity analysis of these parameters. Results suggest- 
ed that evapotranspiration in eastern Tennessee is limited more by 
meteorological conditions that determine the vapor-pressure gradi- 
ent than by the necessary energy to vaporize water within foliage. 
Transpiration and soil water drainage were very sensitive to 
changes in air and dew point temperature and to solar radiation 
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under low atmospheric vapor-pressure deficit conditions associated 
with reduced air temperature. Leaf water potential and stomatal 
conductance were reduced under conditions having high evapo- 
transpiration. Representative air and dew point temperature input 
data for a particular application are necessary for satisfactory re- 
sults, whereas irradiation may be less well characterized for appli- 
cations with high atmospheric vapor-pressure deficit. The effects of 
a general rise in atmospheric temperature on forest water budgets 
are discussed. 


51720 Solid-state fermentation of steam-treated feedlot 
waste fibers with Chaetomium cellulolyticum. Ulmer, D.C.; 
Tengerdy, R.P.; Murphy, V.G. (Colorado State Univ., Fort 
Collins). Biotechnology and Bioengineering Symposium; No. 
11, 449-461(1981). (CONF-810554—). 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

Feedlot waste (FLW) fibers were separated from whole 
feedlot waste and subjected to steam treatment for 10 min at tem- 
peratures ranging from 170 to 200°C. Enzymatic hydrolysis of 
fibers treated at 200°C for 10 min produced approximately a ten- 
fold increase in the amount of soluble glucose, soluble reducing 
sugars, and total soluble carbohydrates. Solid-state fermentation of 
the steam-treated fibers by Chaetomium cellulolyticum was per- 
formed with and without aeration and with varying nitrogen sup- 
plementation at 37°C. Aerated fermentation of material treated at 
170°C increased the trichloroacetic acid (TCA) precipitable protein 
85% and decreased the cellulose content 38% compared to the un- 
fermented control. 


51721 (DOE/OR/20304—T2) Effect of residue harvest- 
ing on soil productivity and erosion. Period covered: March 
23, 1979-December 31, 1981, Lindstrom, M.J. (Department 
of Agriculture, St. Paul, MN (USA)). [nd]. Contract AI05- 
79OR20304. 15p. NTIS, PC A02/MF AOl. Order Number 
DE82018076. 

The research objective was to determine the effect of resi- 
due removal for energy production on water runoff, soil erosion, 
nutrient transport, and soil physical and chemical changes. Runoff 
plots equipped to measure runoff, sediment, and nutrient transport 
were established at Morris, Minnesota and Madison, South Dakota. 
Residue removal was based on the calculated amount of residue 
needed to maintain soil loss levels at the soil loss tolerance level for 
a conservation tilled system at Morris and a no-till system at Madi- 
son. Base soil physical and chemical properties were measured at 
the initiation of the experiment and monitored for changes with 
time for the various residue and tillage systems. The precipitation 
and erosion index (EI) received on the plot areas during the 1980 
and 1981 growing season with measured amounts of water runoff 
and soil erosion that occurred with these storms are reported. Nu- 
trient losses for the plots are reported as a total for the cropping 
season in water runoff and eroded soil. Nutrient removal from the 
soil system in grain harvest, and nutrient removal associated with 
stover harvest are reported. Summary tables are given showing 
total nutrient removal from the soil system during a cropping 
system and help to establish a perspective of the various removal 
mechanisms with each other. Results indicate that the amount of 
nutrients removed with the soil at the soil loss tolerance level (5 T/ 
ac/yr) amounted to a significant level when compared to standard 
fertilizer practices, and when computed at current fertilizer prices 
amounts to a significant cash outlay. However, the same nutrients 
contained in the harvested residue was in effect similar to the 
amount lost in soil erosion. 
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51722 (BNL—31178) UV action spectra for mammalian 
systems: their implications for the predicted effects of ozone 
depletion on skin cancer incidence. Setlow, R.B. (Brookha- 
ven National Lab., Upton, NY (USA)). 1982. Contract 
AC02-76CH00016. 18p. (CONF-820537—1). NTIS, PC 
A02/MF A0O1. Order Number DE82009612. 

From Conference on biological effects of UV-B radiation; 
Munich, F.R. Germany (25 May 1982). 

Portions of document are illegible. 

The predicted environmental effect of UV-B depend on the 
action spectrum for the response studied. Since such spectra change 
rapidly - usually decreasing with increasing wavelength - and since 
the biological effects depend on the product of the action spectrum 
and the sun’s spectrum at the surface of the earth which decreases 
with decreasing wavelength, a slight change in action spectrum will 
markedly influence the predicted effects of ozone depletion on bio- 
logical systems. Thus, the key, but by no means only step in the 
prediction, is a knowledge of the action spectrum. Unfortunately, it 
is rare that we know or even hope to know the spectrum for bio- 
logical systems of interest such as skin cancer induction, nor is it 
possible to do experiments with solar simulators on many systems. 
Hence, we must base our predictions on the photobiological prop- 
erties of simple systems and the knowledge of their action spectra 
and general biological theories connecting simple cells with higher 
organisms. 


51723 (CNEN-RT/PROT—(82)2) Action of a specific 
iron chelate for the metabolism of iron-59 in subjects affected 
with thalassemia major. Clemente, G.F.; Ingrao, G.; Bianco, 
I.; Lerone, M. (Comitato Nazionale per l’'Energia Nucleare, 
Casaccia (Italy). Dipartimento Radiazioni e Ricerche di Si- 
curezza e Protezione; Centro di Microcitemia, Rome 
(Italy)). Jan 1982. 22p. (In Italian). Dep. NTIS (US Sales 
Only), MF A01. Order Number DE82905118. 

Portions of document are illegible. 

Some subjects, ranging in age from 6 to 12 years, suffering 
with thalassemia major, which causes a continuous iron overload in 
most organs and tissues of the patients, were treated with Desferal, 
an iron-chelating agent. Supposing that iron accumulates both in 
the reticuloendothelial and parenchymatous cells, particularly in 
liver and myocardium, where its overload is very dangerous, we 
have tried to identify the exact site of action of Desferal. Therefore 
the patients were injected with a °*Fe solution and treated regular- 
ly with a chelating therapy with Desferal. Measurements of the 
58Fe body burden were made during a period of about 6 months 
post injection and measurements of *°Fe and stable iron in blood, 
urine, and feces samples during a period of about 1 month post in- 
jection. 


51724 (CONF-820589—1) Biosorption of uranium, 
radium, and cesium. Strandberg, G.W. (Oak Ridge National 
Lab., TN (USA)). 1982. Contract W-7405-ENG-26. 2ip. 
NTIS, PC A02/MF AO1. Order Number DE82015697. 

From Impact of applied genetics in pollution control sympo- 
sium; Notre Dame, IN, USA (24 May 1982). 

Some fundamental aspects of the biosorption of metals by 
microbial cells were investigated. These studies were carried out in 
conjunction with efforts to develop a process to utilize microbial 
cells as biosorbents for the removal of radionuclides from waste 
streams generated by the nuclear fuel cycle. It was felt that an un- 
derstanding of the mechanism(s) of metal uptake would potentially 
enable the enhancement of the metal uptake phenomenon through 
environmental or genetic manipulation of the microorganisms. Also 
presented are the results of a preliminary investigation of the appli- 
cability of microorganisms for the removal of ‘’cesium and 
226radium from existing waste solutions. The studies were directed 
primarily at a characterization of uranium uptake by the yeast, Sac- 
charomyces cerevisiae, and the bacterium, Pseudomonas aerugin- 
osa. 
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51725 (DOE/ER/03634—T1) Comprehensive technical 
report covering the period 1968-1977. Haughton, G. (North 
Carolina Univ., Chapel Hill (USA)). 1978. Contract ASO5- 
76ER03634. 6p. NTIS, PC A02/MF A0Ol1. Order Number 
DE82018859. 

Electronic cell volume sensing was used to analyze cell pop- 
ulations within bone marrow and to study the relative sensitivity of 
different subpopulations to cytotoxic alloantibody and to whole- 
body x irradiation. The influence of different species of complement 
in the cytotoxicity assay for MHC alloantibody and the antigens 
against which such antibodies are directed were analyzed. It was 
demonstrated that suppression of primary immune responsiveness to 
homologous antigen following passive administration of antibody 
could be explained on the basis of persistence of the administered 
antibody and that it was not necessary to invoke any instructive 
action on the part of the antibody resulting in clonal suppression or 
depletion. That peritoneal exudate or spleen cells transplanted from 
an immune animal were able to overwhelm the immunosuppressive 
effect of passive antibody administered to an immunologically naive 
host was demonstrated. When immune spleen or peritoneal exudate 
cells were transplanted across minor histocompatibility barriers, 
measurement of the duration for which the recipients were able to 
mount an immune response provided an index of the survival of the 
transfered cells. Immune responses to H-Y, the male specific anti- 
gen, by syngeneic females was analyzed and it was demonstrated 
that response to two distinct antigenic moieties was involved. Re- 
sponse to each of these antigenic moieties was under genetic con- 
trol of immuno regulatory genes within the major histocompatibi- 
lity complex and responsiveness to the two components was not 
always concordantly expressed. (ERB) 


51726 (DOE/EV/02364—T3) Mechanisms for radiation - 


damage in DNA. Report of overall activities, June 1, 1973- 
December 31, 1982. Sevilla, M.D. (Oakland Univ., Roches- 
ter, MI (USA)). May 1982. Contract AC02-76EV02364. 
14p. NTIS, PC A02/MF AO1. Order Number DE82017451. 

Radiation damage to DNA results from the direct interac- 
tion of radiation with DNA where positive ions, electrons, and ex- 
cited states are formed in the DNA, and the indirect effect where 
radical species formed in the surrounding medium by the radiation 
attack the DNA. In water these species are primarily e~, OH and 
H. However, radicals may also be formed in molecular species 
other than DNA, and these may then attack the DNA. For exam- 
ple, in the radiolysis of the chromosome, radicals formed in the his- 
tones may attack the DNA. The primary mechanism proposed for 
radiation damage by the direct effect is that positive and negative 
ions formed within the DNA strand migrate through the stacked 
DNA bases. The ions can then recombine, react with the DNA 
bases most likely to react by protonation of the anion and depro- 
tonation or hydroxylation of the cation or transfer out of the DNA 
chain to the surrounding histone protein. It is thus important to un- 
derstand the possible reactions of the DNA base ion radicals, as 
well as their initial distribution in the DNA strand. 


51727 (DOE/EV/04568—31) Repair and cell-cycle re- 
sponse in cells exposed to environmental biohazards. Compre- 
hensive project report, June 1, 1979-May 31, 1982. Billen, D. 
(Tennessee Univ., Knoxville (USA). Graduate School; Oak 
Ridge National Lab., TN (USA)). 1982. Contract AS05- 
76EV04568. 28p. NTIS, PC A03/MF AO1. Order Number 
DE82019409. 

Portions of document are illegible. 

Agents which cause damage to DNA leading to inhibition of 
DNA synthesis or faulty DNA replication or repair may cause cell 
death or mutation. Many organisms possess the ability to circum- 
vent some or all of this DNA damage. Many DNA mutants of E. 
coli and B. subtilis provide a genetic approach to measuring the 
role of individual components of the DNA repair and replicative 
system. The information obtained with prokaryotes provides leads 
to assess the details of DNA repair and replication in mammalian 
systems including man. Escherichia coli cells treated with a low 
concentration of toluene become permeable to a variety of com- 
pounds, including the precursors and cofactors necessary for DNA 
synthesis. By their manipulation various aspects of DNA replication 
and repair can be selectively emphasized. Observations made by use 
of this system include: (1) Repair synthesis induced by x irradiation 
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or exposure to alkylating chemicals of toluene-treated cells is more 
extensive if polynucleotide ligase is inhibited. (2) DNA replication 
in E. coli is carried out by DNA polymerase III. The replication of 
DNA is strongly inhibited by methylmethansulfonate, N-methyl-N- 
nitrosourea, and N-methyl-N’-nitro-N-nitrosoguanidine. (3) Using a 
polA1 polB100 dnaB (poll-, pollI~, pollII*) mutant of E. coli, it 
was demonstrated that the dnaB gene product is not necessary for 
Pollll directed repair synthesis. (4) The physiological stage of cells 
and tissues affects their response to environmental hazards. (5) Pro- 
cedures for permeabilizing mammalian cells have been developed 
or further refined; and (6) In earlier studies involving both alkylat- 
ing agents and x rays, it was observed that the number of DNA 
single-strand breaks increased with dose along with repair synthesis. 
It appears that non-repaired sites do not serve as primer ends for 
PollI-dependent repair synthesis in toluene-treated cells.(ERB) 


51728 (DOE/EV/10428—13) SIMS study on statistics 
and environmental factors in health, Final technical report to 
Department of Energy. (SIAM Inst. for Mathematics and 
Society, Philadelphia, PA (USA)). Jul 1982. Contract 
AC02-80EV 10428. 230p. NTIS, PC Al1/MF AOl. Order 
Number DE82018789. 

Portions of document are illegible. 

This final technical report to DOE consists of five individual 
technical reports and one working paper by members of the SIMS 
Study at Stanford. Research topics include testing goodness-of-fit 
for the distribution of errors in regression models, mathematical 
models of cancer and their use in risk assessment, pollutant stand- 
ards index (Psi), osteosarcomas among beagles exposed to 75*Pluto- 
nium, air pollution and respiratory disease, and models of human 
exposure to air pollution. Individual summaries of the six reports 
are indexed separately. 


51729 (DOE/EV/10428—13, pp 69-102) Osteosarcomas 
among beagles exposed to 7°°plutonium, Whittemore, A.S.; 
McMillan, A. Jul 1982. NTIS, PC A1l1/MF AO1. Contract 
AC02-80EV 10428. 

Portions of document are illegible. 

In SIMS study on statistics and environmental factors in 
health. Final technical report to Department of Energy. 

A Weibull distribution was fit to the osteosarcoma death 
times of beagles given single intravenous injections of °°Pu. The 
osteosarcoma incidence rate h(t) at t days after injection can be fit 
by a quadratic function of injected dose. A different formula for 
h(t), derived from a multistage theory for osteosarcoma induction, 
was also fit to these data. For this purpose microdosimetry calcula- 
tions were used to estimate the dose to the cells at risk in the en- 
dosteal layer (endosteal dose). According to the best fit, h(t) is a 
quadratic function of endosteal dose at low doses. A linear dose- 
response relationship was rejected. The absence of a linear compo- 
nent at low doses might be explained by the fact that 108 of the 185 
animals injected at the lowest doses (< 0.02 Ci/kg) were still 
alive at the time these data were collected. 


51730 (INIS-mf—6871) Computerized radiation treatment 
planning. van der Laacrse, R. (Amsterdam Univ. (Nether- 
lands)). 18 Feb 1981. 167p. NTIS (US Sales Only), PC A08/ 
MF AOl1. Order Number DE82780507. 

Thesis. 

Following a general introduction, a chain consisting of three 
computer programs which has been developed for treatment plan- 
ning of external beam radiotherapy without manual intervention is 
described. New score functions used for determination of optimal 
incidence directions are presented and the calculation of the posi- 
tion of the isocentre for each optimum combination of incidence di- 
rections is explained. A description of how a set of applicators, 
covering fields with dimensions of 4 to 20 cm, for the 6 to 20 MeV 
electron beams of a MEL SL75-20 linear accelerator was devel- 
oped, is given. A computer program for three dimensional electron 
beam treatment planning is presented. A microprocessor based 
treatment planning system for the Selectron remote controlled af- 
terloading system for intracavitary radiotherapy is described. The 
main differences in treatment planning procedures for external 
beam therapy with neutrons instead of photons is discussed. A mi- 
croprocessor based densitometer for plotting isodensity lines in film 
dosimetry is described. A computer program for dose planning of 
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brachytherapy is presented. Finally a general discussion about the 
different aspects of computerized treatment planning as presented in 
this thesis is given. (Auth.). 


51731 (INIS-mf—6937, pp vp) Effect of gamma radi- 
ation dose and dose rate on the growth of carrot root tissues 
in culture. Degani, N.; Pickholtz, D. (Israel Atomic Energy 
Commission, Beersheba. Nuclear Research Center-Negev). 
1980. NTIS (US Sales Only), PC A14/MF AOl. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51732 (INIS-mf—6937, pp vp) Enhanced radiation-in- 
duced killing of Chinese hamster cells. Ben-Hur, E. (Israel 
Atomic Energy Commission, Beersheba. Nuclear Research 
Center-Negev). 1980. NTIS (US Sales Only), PC Al4/MF 
AOl. 


From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51733 (INIS-mf—6937, pp vp) Recent statements of the 
ICRP. Schlesinger, T. (Israel Atomic Energy Commission, 
Yavne. Soreq Nuclear Research Center). 1980. NTIS (US 
Sales Only), PC A1l4/MF AO1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51734 (INIS-mf—6937, pp vp) Organ doses in diagnostic 
radiology in Israel. Acram, S.Y.; Donagi, D.E. (Tel Aviv 
Univ. (Israel). Medical School); Schlesinger, T. (Israel 
Atomic Energy Commission, Yavne. Soreq Nuclear Re- 
search Center). 1980. NTIS (US Sales Only), PC Al4/MF 
AOl. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51735 (INIS-mf—6937, pp vp) Reassessment of a radi- 
ation dose by measuring the residual dose. Ben-Shachar, B.; 
German, U.; Yona, S.; Weiser, G. (Israel Atomic Energy 
Commission, Beersheba. Nuclear Research Center-Negev). 
1980. NTIS (US Sales Only), PC A1l4/MF AOl1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51736 (INIS-mf—6937, pp vp) Estimation of fetal dose 
in pregnant women receiving electron beam radiation therapy. 
Mandelzweig, Y.; Yudelev, M.; Kuten, A. (Rambam Gov- 
ernment Hospital, Haifa (Israel)). 1980. NTIS (US Sales 
Only), PC A14/MF AOl1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


51737 (INIS-SU—74, pp 155-162) Change in the measur- 
ing biological response-resulted from irradiation by the hyper- 
metria method 25 MeVeV electron. Shtirbets, M.; Skarlat, F.; 
Pehushesku, E.; Martin, D.; Bachu, G. (Institutul de Fizica 
si Tehnologia Aparatelor cu Radiatii, Bucharest (Romania)). 
1979. (In Russian). NTIS (US Sales Only), PC A17/MF 
AOl. 

From 3. all-union conference on applied accelerators; Lenin- 
grad, USSR (25 Jun 1979). 

Irradiation of Wister rats preliminarily heated up to the tem- 
perature of 42 deg during 30 minutes is conducted for investigating 
the effect of radiation hyperthermia on animal tissues. Temperature 
was maintained during radiation by electrons of 25 MeV energy. 
Doses up to 7.5 Grey were introduced. It is shown that hyperther- 
mia exercises slight and reversible changes of prostaglandine con- 
centration in the brain and liver of rats. It is concluded, that obser- 
vation over the level of prostaglandine in different organs is an ef- 
fective means of evaluating biochemical changes. 


51738 (INIS-SU—74, pp 268-271) Choice of parameters 

of radiation dose fields of grain disinfector. Salimov, R.A.; 

Cherepkov, V.G. (AN SSSR, Novosibirsk. Inst. Yadernoj 

are 1979. (In Russian). NTIS (US Sales Only), PC A17/ 
AOl. 
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From 3. all-union conference on applied accelerators; Lenin- 
grad, USSR (25 Jun 1979). 

Parameters of dose fields providing complete grain disinfes- 
tation, absence of guided activity at 200 t/hour plant capacity and 
grain rate of not more than 7 m/s and nonuniformity of average 
current density of accelerated electrons not more than +-10% are 
determined for the choice of optimal parameters of grain disinfec- 
tor. It is shown that the ELV-2 accelerator provided with addition- 
al attachment with an outlet window of 70x1500 mm can be used 
for grain disinfection. The ELV-2 accelerator power at 200 t/h effi- 
ciency constitutes 18.5 kW, which is necessary for complete grain 
disinfection at 7 mm thickness of grain flux. 


51739 (LBL—13501, pp 147-149) Use of the maize Adh1 
gene for radiation mutagenesis and as a mutagen monitor. 
Freeling, M.; Cheng, D.S.K.; Hake, S.; Pierce, D.K.B. Apr 
1982. NTIS, PC A09/MF AO1. 

In Biology and Medicine Division annual report, 1980-1981. 

An important research area in our laboratory has involved 
using accelerated heavy ions from the LBL Bevalac to induce mu- 
tations of the Adh1 gene in maize. We were able to recover Adh1 
mutants because ADH-pollen grains are naturally resistant to a 
chemical selective agent. Our preliminary analyses of two mutants 
induced by heavy ions indicated that these mutants do not behave 
like the over 100 Adh1 mutants induced with the chemical mutagen 
EMS. 


51740 (LBL—13501, pp 150-151) Mutagenesis in mam- 
malian cells. Burki, H.J.; Wood, R.D.; Goth-Goldstein, R. 
Apr 1982. NTIS, PC A09/MF AOl1. 

In Biology and Medicine Division annual report, 1980-1981. 

To understand how DNA damage caused by physical and 
chemical agents leads to biological effects such as cell killing, muta- 
tion, and malignant transformation, it is important to investigate 
how DNA repair processes modify the initial damage. In mamma- 
lian cells mutations affecting repair and sensitivity to mutagens 
have been recognized primarily in human cells as genetic disease 
syndromes. There is a need for a variety of DNA repair mutants 
that can link specific DNA repair processes with mutagenesis and 
cell recovery. Our long-term goal is select a range of mutants with 
hypersensitivity to various DNA-damaging agents from Chinese 
hamster ovary (CHO) cells. 


51741 (LBL—13501, pp 144) Inducible repair of x-ray 
damage. Budd, M.; Mortimer, R.K. Apr 1981. NTIS, PC 
A09/MF AOl. 

In Biology and Medicine Division annual report, 1980-1982. 

Cells with the rad54-3 mutation show a temperature-condi- 
tional response to x rays. Strains with the rad54-3 mutations are 
sensitive to x rays at 36°C but resistant at 23°C. Survival curves of 
rad54-3 diploid strains show exponential decline at 36°C with a 
similar slope as rad52 strains; however, at 23°C they retain the ra- 
dioresistant shoulder. Analysis using neutral sucrose sedimentation 
shows that rad54-3 strains possess temperature-conditional double- 
strand-break repair capacity. At 23°C partial restitution of the 
breaks occurs, while at 36°C no repair occurs. Repair is studied by 
post-irradiation incubation of the cells at the permissive temperature 
of 23°C, followed by shifting cells to the restrictive temperature. 
Comparison with survival of cells held continuously at the restric- 
tive temperature gives the amount of repair. 


51742 (LBL—13501, pp 144-145) Chromosome loss in 
radiation-sensitive diploids of yeast. Schild, D.; Mortimer, 
R.K.; Contopoulou, C.R. Apr 1981. NTIS, PC A09/MF 
AOl. 

In Biology and Medicine Division annual report, 1980-1981. 

The RADS51, RAD52, RADS55, and RADS7 genes of the 
yeast Saccharomyces cerevisiae have previously been shown to be 
involved both in resistance to x rays and MMS (methyl-methane 
sulfonate) and in mitotic recombination, and the RADS52 gene has 
been implicated in meiotic recombination. Here we report that di- 
ploids homozygous for rad 52-1 undergo spontaneous chromosome 
loss at a much higher level than wild-type diploid strains. X-ray 
treatment of homozygous rad52-1 diploids causes an additional sig- 
nificant increase in chromosome loss, resulting in their conversion 
to near haploids. 
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51743 (NDRE/PUBL—80/1001) DNA excision repair in 
Escherichia coli. Seeberg, E. (Forsvarets Forskningsinstitutt, 
Kjeller (Norway)). Dec 1980. 26p. NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE82903433. 

Studies on excision repair of ultraviolet irradiated (uv) DNA 
in the bacterium Escherichia coli are summarized. A method was 
established for the isolation and partial purification of the proteins 
required for the initial steps in the repair process. These proteins, 
which are the products of the uvrA*, uvrB*, and uvrC* genes, 
were shown to interact to cause strand cleavage of DNA damaged 
by uv and chemicals. The endonuclease reconstituted from the par- 
tially purified components are basically different from other repair 
endonucleases previously characterized in its complexity, cofactor 
requirement, and broad substrate specificity towards bulky type of 
lesions in DNA. 


51744 (NUREG/CR—2512) Radiation dose estimates and 
hazard evaluations for inhaled airborne radionuclides. Annual 
progress report, July 1980-June 1981. Mewhinney, J.A. 
(Lovelace Biomedical and Environmental Research Inst., 
Albuquerque, NM (USA). Inhalation Toxicology Research 
Inst.). Apr 1982. 54p. (LMF—92). NTIS. Order Number 
DE82903022. 

Portions of document are illegible. 

The objective of this project is to conduct confirmatory re- 
search on aerosol characteristics and the resulting radiation dose 
distribution in animals following inhalation and to provide predic- 
tion of health consequences in humans due to airborne radioactivity 
which might be released in normal operations or under accident 
conditions during production of nuclear fuel composed of mixed 
oxides of U and Pu. Four research reports summarize the results of 
specific areas of research being conducted. The first presents final 
results for several types of physical chemical characterization ac- 
complished on samples of aerosols collected at an industrial facility 
during normal fabrication of mixed oxide fuel. Many of these char- 
acterizations were also done on aerosol samples collected during 
animal inhalation exposure procedures for biological studies using 
these aerosol materials. The second paper reports on the methods 
development process used for establishing a capability for measure- 
ment of the specific surface area of aerosols, an important determi- 
nant in the rate of dissolution of particulates deposited in lung. The 
third paper provides updated information on the retention, distribu- 
tion and excretion of Pu after inhalation by Beagles of aerosols of 
either 750°C treated UO2 + PuOz, 1750°C treated (U,Pu)O2 or 
850°C treated pure PuOz. This paper also reports the results of the 
formulation of a biomathematical model useful in describing the re- 
sults of these three inhalation studies. The fourth paper describes 
the early results from two studies in which Fischer-344 rats re- 
ceived inhalation exposure to aerosols of (U,Pu)O2 or pure PuO: to 
determine the relationship of radiation dose to biological response. 


51745 (PB—82-858150) Hodgkins disease: the side ef- 
fects of radiotherapy. January, 1978—December, 1981 (Cita- 
tions from the Energy Data Base). Report for Jan 78—Dec 
81. (National Technical Information Service, Springfield, 
VA (USA)). Dec 1981. 106p. NTIS PC NO1/MF NOI. 

This bibliography contains citations concerning the possible 
side effects of radiotherapy following the successful treatment of 
Hodgkins disease. The five year survival rate and the increased risk 
of new neoplasms arising as a result of therapy are considered. Case 
histories are discussed. (This updated bibliography contains 92 cita- 
tions, 16 of which are new entries to the previous edition.) 


51746 (RERF-TR—11-80) Postirradiation sarcoma (ma- 
lignant fibrous histiocytoma) following cervix cancer. Pink- 
ston, J.A.; Sekine, I. (Radiation Effects Research Founda- 
tion, Hiroshima (Japan)). Dec 1980. 10p. (In Japanese, Eng- 
lish). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE82702107. 

A case of postirradiation sarcoma is described. The tumor, a 
malignant fibrous histiocytoma, occurred in the radiation field 11 
years following postoperative external beam radiation therapy 
(7,000 rad) for carcinoma of the cervix. Reports of postirradiation 
malignant fibrous histiocytoma are rare, and the occurrence of this 
neoplasm following treatment for cervix cancer has not previously 
been described. The literature concerning postirradiation bone and 


ERA VOL. 7, NO. 19 / 6470 


soft tissue sarcomas is briefly reviewed, with special attention to 
malignant fibrous histiocytomas. 


51747 (RERF-TR—22-79) Review of immunological and 
infectious disease studies at ABCC-RERF. Finch, S.C. (Radi- 
ation Effects Research Foundation, Hiroshima (Japan)). 
Nov 1980. 28p. (In Japanese, English). NTIS (US Sales 
Only), PC A03/MF AO1. Order Number DE82702108. 

This report reviews the results of 20 years of ABCC-RERF 
studies for evidence of abnormalities in the exposed atomic bomb 
survivors relating to infectious, inflammatory, or immunologic dis- 
orders. Relatively few definitive immunologic investigations have 
been conducted. The findings, however, suggest possible radiation- 
related impairment of the antibody response to certain type A influ- 
enza viruses in the in utero exposed children and an increased prev- 
alence rate of hepatitis associated antigen in the serums of heavily 
exposed persons in comparison to their controls. Preliminary studies 
indicate that the T to B lymphocyte ratio and the phytohemagglu- 
tinin responsiveness of the T lymphocytes of the heavily exposed 
persons, especially those of older age, are moderately depressed. 
Observation in the Adult Health Study population have shown 
little evidence of increased infectious or inflammatory disease in the 
exposed survivors. 


51748 (STL-A—37) Problems concerning the assessment 
of the radiation dose to a population as a result of x-ray ex- 
aminations. Rannikko, S. (Institute of Radiation Protection, 
Helsinki (Finland)). May 1981. 21p. NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE82903360. 

Portions of document are illegible. 

The Paper I Concept of the Population Mean Malignancy 
Dose deals with the issues pertaining to definition of the effective 
dose equivalent for a population. The rest of this study is con- 
cerned with determination of collective dose equivalents resulting 
from diagnostic use of x-rays as well as with the stochastic detri- 
ment to health caused by radiation doses. In Finland, approximately 
6 million x-ray examinations involving over 3000 units are conduct- 
ed annually. Over 300 different examinations have been identified. 
In addition to the fact that radiation doses vary substantially from 
examination to examination due to the different types of units and 
techniques used, the doses are also affected by the patient’s size and 
state of health, as well as by the examination routines followed by 
the individual physicians. In addition to the number of examina- 
tions, information about the x-ray units, examination techniques and 
data on the patient must also be accessible for assessing the collec- 
tive dose equivalents. These questions are dealt with in the remain- 
ing papers, which provide the basis for developing a method for 
determining collective dose equivalent taking into account the sta- 
tistical data available on x-ray units and examinations in Finland. 


51749 (UCID—19385) Evaluation of the neutron dose re- 
ceived by personnel at the LLNL. Hankins, D.E. (SEE 
CODE- 9513035 California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 1 May 1982. Contract W-7405- 
ENG-48. 6lp. NTIS, PC A04/MF AOl. Order Number 
DE82014888. 

Portions of document are illegible. 

This report was prepared to document the techniques being 
used to evaluate the neutron exposures received by personnel at the 
LLNL. Two types of evaluations are discussed covering the use of 
the routine personnel dosimeter and of the albedo neutron dosi- 
meter. Included in the report are field survey results which were 
used to determine the calibration factors being applied to the dosi- 
meter readings. Calibration procedures are discussed and recom- 
mendations are made on calibration and evaluation procedures. 


51750 (UTNL-R—0073, pp 14-18) Personal exposure 
control using TLD. Ishiguro, H.; Takeda, S. (Power Reactor 
and Nuclear Fuel Development Corp., Tokai, Ibaraki 
(Japan). Tokai Works). 1979. (In Japanese). Dep. NTIS (US 
Sales Only). 

From Meeting on measuring methods by thermoluminescent 
dosimeters; Tokai, Japan (15 Mar 1979). 

In the Tokai Works of the Power Reactor and Nuclear Fuel 
Development Corporation (PNC), for personal exposure control, 
the. switching from film badges to TLD badges (and also finger- 
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ring type local dosimeters) was made in fiscal 1974. The facilities 
involved are a fuel reprocessing plant, a PuO2-UO2 mixed fuel pro- 
duction facility, and a centrifugal uranium enrichment development 
facility. The types of radiation concerned are various, such as ‘y(x), 
B and n. The situation of personal exposure control with TLD and 
the dose evaluation methods for respective radiations are explained. 
The number of personnel subject to exposure control, including 
transient people, is about 2500 - 3000 per three months. The TLD 
badges used are a special PNC type with TLDs to measure sepa- 
rately (x), 8 and n. With casings made of ABS resin, the external 
dimensions are 76 mm x 46 mm. 


51751 (UTNL-R—0084, pp 59-91) Microdosimetry of 
high LET therapeutic beams. Ito, A. (Tokyo Univ. (Japan). 
Inst. for Medical Science). 1980. Dep. NTIS (US Sales 
Only). 

From Neutronics study meeting on development of new de- 
tectors and NE213 scintillator and on medical irradiation in reac- 
tors; Tokai, Japan (20 Dec 1979). 

Experimental microdosimetry of high LET therapeutic 
beams were presented. The cyclotron produced fast neutron beams 
at IMS, TAMVEC and NRL, a reactor fast neutron at YAYOI, a 
proctor beam at Harvard and a pion beam at TRIUMF are includ- 
ed. Measurements were performed with a conventional tissue 
equivalent spherical proportional counter with a logarithmic ampli- 
fier which made the recording and analysis quite simple. All the 
energy deposition spectra were analysed in the conventional 
manner and anti y F, anti y D as well as anti y D* were calculated. 
The spectra and their mean lineal energies showed wide variations, 
depending on the particle type, energy, position in phantom. Frac- 
tional contribution of elemental particles ( electron, muon, pion, 
proton, alpha and so on) to the total dose were analysed. For fast 
neutron beams, the y spectra stayed almost constant at any depth 
along the central axis in the phantom. The y spectra of proton 
beam changed slightly along the depth. On the other side, the y 
spectra of pion beam change drastically in the phantom between 
plateau and dose peak region. A novel technique of time-of-flight 
microdosimetry was employed, which made it possible to separate 
the fractional contribution of contaminant electrons and muons out 
of pions. Finally, a map of the radiation quality for all the beams is 
presented and its significances are discussed. 


51752 Radionuclide data bases available for bioaccumula- 
tion factors for freshwater biota. Blaylock, B.G. (Oak Ridge 
National Lab., TN). Nuclear Safety; 23: No. 4, 427-438(Jul 
1982). 

Aquatic models currently in use for dose assessment simulate 
the transfer of radionuclides in aquatic environments and the trans- 
fer to man. In these models the assimilation of a radionuclide in 
aquatic biota is calculated by using a simple empirical relationship 
known as the bioaccumulation factor (BF) to represent the transfer 
of the radionuclide from water to organism. The purpose of this ar- 
ticle is to review data bases that are available for BFs for fresh- 
water biota and to identify the uncertainties associated with them. 
Data bases for raidoisotopes of Co, Cs, C, H, I, Pu, Ra, Ru, Sr, and 
U are reviewed. With the exception of ruthenium and carbon, the 
review is restricted to BFs determined for natural freshwater sys- 
tems. Factors influencing the variability of BFs are identified, un- 
certainties associated with the validation of BFs are discussed, and 
some guidance is given for collecting data and measuring BFs. 


51753 Survival of oxygenated and hypoxic tumor cells in 
the extended-peak regions of heavy charged-particle beams. 
Curtis, S.B.; Schilling, W.A.; Tenforde, T.S.; Crabtree, 
K.E.; Tenforde, S.D.; Howard, J.; Lyman, J.T. (Lawrence 
Berkeley Lab., CA). Radiation Research; 90: No. 2, 292- 
309(May 1982). Contract W-7405-ENG-48. 

The survival of oxygenated and hypoxic cells of the R-1 rat 
rhabdomyosarcoma tumor line in suspension culture has been meas- 
ured at several positions in the plateau and the extended peak re- 
gions of carbon-, neon-, and argon-ion beams. Both the carbon and 
neon beams had 14- and 23-cm ranges in water; the argon beam has 
a 13-cm range. Peak regions extended to both 4 and 10 cm were 
studied for each ion species. In the 10-cm extended peak, OER 
values were close to 2.0 for the carbon-ion beam, 1.9-1.5 for the 
neon beam, and 1.4-1.2 for neutrons, while the argon OER in the 
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extended peak is lower than that for neutrons. The RBE values in- 
creased through the carbon peak region, were large and relatively 
constant through the neon peak region, and decreased through the 
argon peak region, thus reflecting the changing effective LET that 
results from the changing energies and the different charges of the 
particles. An analysis of the effectiveness of the different ion beams 
for killing hypoxic cells in the peak relative to killing oxygenated 
cells in the plateau implies that, for single-port irradiations, carbon 
ions may be the most advantageous charged-particle species for the 
treatment of deep-seated hypoxic tumors. However, for tumors at 
shallow depths, the present results indicate that carbon and neon 
ions are similar in their effectiveness. Argon ions may be superior 
for the treatment of poorly oxygenated tumors close to the body 
surface. 


51754 Lethality of auger electrons from the decay of bro- 
mine-77 in the DNA of mammalian cells. Kassis, A.I. (Har- 
vard Medical School, Boston, MA); Adelstein, S.J.; Hay- 
dock, C.; Sastry, K.S.R.; McElvany, K.D.; Welch, M.J. Ra- 
diation Research; 90: No. 2, 362-373(May 1982). Contract 
AC02-81EV 10650. 

The uptake and radiotoxicity of bromine-77-deoxyuridine 
have been studied in V79 cells. Incorportation of 77BrUdR into 
DNA of dividing cells is dependent on its extracellular concentra- 
tion. The cell survival curve has no detectable shoulder and a Ds7 
value of 0.13 pCi/cell. Theoretical estimates indicate that the ob- 
served high-LET-type radiotoxicity of this Auger electron emitter 
may be attributed to deposition of about 100 eV in a 10-angstrom 
sphere around the ”’Br decay site in DNA. a potential role for this 
compound in the radiotherapy of tumors is suggested. 


51755 Studies of the mortality of A-bomb survivors - 7. 
Mortality, 1950-1978: part 1. Cancer mortality. Kato, H.; 
Schull, W.J. (Radiation Effects Research Foundation, Hiro- 
shima and Nagasaki, Japan). Kadiation Research; 90: No. 2, 
395-432(May 1982). Contract EX-76-C-28-3161. 

The present study extends an earlier one by 4 years, 1975- 
1978. Leukemia as a cause of death among survivors has continued 
to decrease and now differs from the control group only in Hiroshi- 
ma. For cancer other than leukemia the increase in absolute risk has 
become more marked as the cohort has aged and especially so in 
Nagasaki where it is now statistically significant for the first time. 
In addition to previously demonstrated sites, i.e., lung, breast, stom- 
ach, esophagus, and urinary tract, colon cancers and multiple mye- 
loma can now be shown to be related to exposure. No significant 
relationship to radiation can as yet be established for malignant 
lymphoma, rectum, pancrease, and uterine cancer. The time from 
exposure to death is shortened for leukemia depending on dose but 
not for other cancers, and radiation-induced cancers other than leu- 
kemia seem to develop proportionally to the natural cancer rate for 
the attained age. For specific age-at-death intervals, both relative 
and absolute risk tend to be higher for younger age at time of 
bombing individuals. 


51756 Effects of single and repeated inhalation exposure 
of Syrian hamsters to aerosols of ‘4*CeQ2. Lundgren, D.L.; 
Hahn, F.F.; McClellan, R.O. (Lovelace Biomedical and En- 
vironmental Research Inst., Albuquerque, NM). Radiation 
Research; 90: No. 2, 374-394(May 1982). Contract AC04- 
76EV01013. 

Male Syrian hamsters (84 days old at the time of the initial 
exposure) were repeatedly exposed by inhalation at approximately 
60-day intervals for 1 year (seven exposures) to aerosols of '**CeO2 
to reestablish lung burdens of 0.4, 2.0, or 10 pCi of '*Ce. Other 
hamsters were exposed once when either 84, 220, or 360 days old 
to achieve similar initial lung burdens. Primary lung tumors were 
observed in 7 of 197 hamsters repeatedly exposed to '*CeOz that 
died between 177 and 685 days after the initial inhalation exposure. 
The cumulative adsorbed B-radiation doses to the lungs of these 
hamsters were 14,000 to 50,000 rad. Primary lung tumors also were 
observed in 6 of 153 hamsters exposed once to **CeO2 when 84 or 
220 days old that died between 270 and 695 days after exposure. 
The cumulative B-radiation doses to the lungs of these hamsters 
were 6000 to 21,000 rad. Lung tumors were not observed in ham- 
sters exposed when 360 days old or in control hamsters. The inci- 
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dences of primary lung tumors were more dependent on the cumu- 
lative dose to the lung than the radiation dose pattern that resulted 
in the cumulative dose. 


51757 Nonreciprocal synergistic lethal interaction be- 
tween 365-nm and 405-nm radiation in wild type and uvrA 
strains of Escherichia coli. Webb, R.B.; Brown, M.S.; Ley, 
R.D. (Argonne National Lab., IL). Photochemistry and Pho- 
tobiology; 35: 697-703(1982). 

Lethality by 405-nm radiation in three repair-proficient and 
two uvr A strains of Escherichia coli that belong to two isogenic 
series was greatly enhanced by prior exposures to 365-nm radiation 
at fluences greater than 1 x 10°Jm~?. Fluences at 365 nm that yield- 
ed a surviving fraction of 0.10 (> 1 x 10®Jm~?) in the 5 strains 
tested resulted in the following 405-nm fluence enhancement factors 
(FEF, ratio of the 405-nm Fs7 in the absence of a prior 365-nm irra- 
diation to that in the presence): strain K12 AB1157 (wild type), 8.7; 
strain B/r (wild type), 52; strain WP2 (wild type), 25; strain WP2s 
(uvr A), 13; strain K12 AB1886 (ivrA), 15. The maximal 405-nm 
FEF value obtained after a prior 365-nm irradiation at greater 
fluences was 83 in the wild-type strain B/r. Enhancement of an- 
ioxic 405-nm radiation after a prior aerobic 365-nm exposure was 
not detectable, suggesting that prior aerobic irradiation at 365-nm 
increased the effects of damage produced at 405 nm by means of an 
oxygen-dependent process. Single-strand breaks (or alkali-labile 
bonds) were produced by 405-nm radiation at 3.0 x 10~® breaks per 
2.5 x 10° daltons per Jm~? in the polA strain P3478; pyrimidine 
dimers were not detected by biological assay (photoreactivation) at 
405 nm. Although the introduction of different DNA lesions pro- 
duced by 365- and 405-nm radiations cannot be ruled out, we pro- 
pose that the strong synergistic effect of 365-nm irradiation on 405- 
nm lethality is the consequence of pronounced inhibition by 365-nm 
radiation of components of the DNA-repair systems that can mend 
or bypass damage produced by 405-nm radiation. 


51758 DNA repair in a UV-sensitive mutant of a mouse 
cell line. Sato, K.; Setlow, R.B. (Brookhaven National Lab., 
Upton, NY (USA). Biology Dept.). Mutation Research; 84: 
No. 2, 443-455(Dec 1981). 

A UV-sensitive mutant, Q31, isolated from mouse-lymphoma 
L5178Y cells, was studied for excision and post-replication repairs. 
A nearly equal number of UV endonuclease-sensitive sites was in- 
duced by UV in L5178Y, Q31, and human Raji cells. L5178Y cells 
irradiated with 10 J/m* removed 18% of sensitive sites from DNA 
during incubation for 24 h, and Q31 cells removed 3% of the sites, 
a fraction less than the limit of detection, whereas Raji cells elimi- 
nated about 60% of the sites. These results indicate that mouse-lym- 
phoma cells are capable of excision repair to a limited extend as 
compared with human cells and that mutant Q31 cells are essential- 
ly devoid of dimer excision. The newly synthesized DNA was of 
smaller size in UV-irradiated and unirradiated Q31 cells than that in 
the corresponding L5178Y cells, but the DNAs in both cell strains 
increased to comparable sizes after a 2-h chase. 


51759 Primary bone neoplasms in beagle dogs exposed by 
inhalation to aerosols of plutonium-238 dioxide. Hahn, F.F.; 
Mewhinneyk, J.A.; Merickel, B.S.; Guilmette, R.A.; 
Boecker, B.B.; McClellan, R.D. (Environmental Research 
Inst., Albuquerque, NM). Journal of the National Cancer In- 
stitute; 67: No. 4, 917-928(Oct 1981). Contract AC04- 
76EV01013. 

Primary bone neoplasms developed in beagle dogs briefly ex- 
posed by inhalation to aerosols of *°*PuO2. *°*PuO2 was initially 
deposited in the respiratory tract where it was retained with a half 
time greater than 100 days. A portion of the 7°*Pu was solubilized 
and translocated to the liver and skeleton. Five years after expo- 
sure, 46 osteosarcomas developed in 35 of 144 exposed dogs. The 
cumulative absorbed radiation doses to skeleton for these dogs 
ranged from 210 to 830 rad. Of the 46 bone tumors, 22 originated 
in the vertebrae, 12 in the humeri, 6 in the pelves, and 6 in miscella- 
neous long and flat bones. Most of the tumors were well-differenti- 
ated sarcomas. Only 10 of the tumors metastasized; the lung was 
the organ most often invaded. Bone tumors were associated with 
lesions of radiation osteodysplasia. The number of bone tumors 
found in this study indicated that inhaled *8*PuO. was an effective 
skeletal carcinogen. The rate of solubilization in the lung and trans- 
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location to bone may be a factor in the radiation dose pattern and 
type and location of bone tumors that developed after inhalation of 
238PyOn. 


51760 Quantitative histology of the mucous membrane of 
the accessory nasal sinus and mastoid cavities. Harris, M.J.; 
Schlenker, R.A. (Argonne National Lab., IL). Annals of 
Otology, Rhinology, and Laryngology; 90: No. 1, 33-37(Jan 
1981). 

The mucous membranes of the accessory nasal sinuses and of 
the mastoid labyrinth were measured in undecalcified, plastic-em- 
bedded specimens from nonpathologic postmortem cases. Epithelial 
thicknesses, lamina propria thicknesses and the ratio of nuclear to 
total cell area of the epithelia are presented for these organs to pro- 
vide a quantitative basis for dosimetric calculations of alpha-emit- 
ting radionuclides. These data will be of value for studies in popula- 
tions at risk for head carcinomas from the intake of radium and re- 
lated nuclides. 


51761 4. Biological effects of high energy radiation. Toel- 
gyessy, J. pp 62-73 of Nuclearna farmacia. Schiller, P.; 
Toelgyessy, J.; Havranek, E.; Majer, J. Bratislava, Czecho- 
slovakia; Alfa (Jan 1981). (In Slovak) 

Described are the mechanism of the biological effect of ioni- 
zating radiation on the living organism, the effect of radiation on 
proteins, nucleic acids and enzymes, radiation effects on the cellular 
level, changes in biochemical processes due to irradiation and re- 
sulting changes in the body organs. The scale is listed of tissue and 
organ radiosensitivity. The acute and chronic radiation syndrome, 


its symptoms in the individual stages, its prevention and therapy are 
described. 


51762 14. Hygiene principles of handling radioactive 
compounds. Toelgyessy, J. pp 272-281 of Nuclearna farma- 
cia. Schiller, P.; Toelgyessy, J.; Havranek, E.; Majer, J. Bra- 
tislava, Czechoslovakia; Alfa (Jan 1981). (In Slovak) 

The maximum permissible population doses from external 
and internal irradiation are listed, radiation protection of personnel 
is discussed and radionuclides are classified by toxicity. Described 
are radioactive contamination of laboratory items, methods of de- 
contamination, the disposal of radioactive wastes from laboratories. 
The principles are shown for establishing radioactive material 
workplaces, and the workplaces are classified into low, medium and 
high level categories. Sealed sources workplaces are described. 


51763 Kinetics of some electron-transfer reactions in bio- 
logical photosystems I. Pulse radiolysis study of spinach fer- 
redoxin reduction by the hydrated electron and COzp radical. 
Maskiewicz, R.; Bielski, B.H.J. (Brookhaven National Lab., 
Upton, NY). Biochimica et Biophysica Acta; 638: 153- 
160(1981). 

The reduction of spinach ferredoxin by the CO2™ radical and 
the hydrated electron (e~/sub aq/) has been studied by pulse radiol- 
ysis in the pH range between 5.05 and 9.67. The reduction of oxi- 
dized spinach ferredoxin by both CO.” and e~/sub aq/ was found 
to be essentially quantitative. The CO2~ radical reduces spinach fer- 
redoxin by a single second-order process at a rate ks = (6.2 +/- 
0.6) . 107 M~!. s ~4. Reduction by e~/sub aq/ follows a biphasic 
pathway. The first phase obeys second-order kinetics for the reduc- 
tion of the cluster, k/sub aDD/ = (9.4 +/- 0.3) . 10° M7! . s74. 
The second phase follows an intramolecular first-order reaction k/ 
sub B/ = (8.3 +/- 1.8) . 10? s~! which is observed as a further 
reduction of the active site. Spectral changes accompanying the re- 
duction of oxidized spinach ferredoxin in the ultraviolet and visible 
range are discussed. 


51764 Search for effect of longitudinally polarized pro- 
tons on optically active amino acids. Lemmon, R.M. (Law- 
rence Berkeley Lab., CA); Conzett, H.E.; Bonner, W.A. 
Origins of Life; 11: 337-341(1981). Contract W-7405-ENG- 
48. 


As a test of the Vester-Ulbricht hypothesis that the specific 
optical activity of contemporary biology arose from a differential 
action of polarized nuclear particles, DL-leucine has been irradiated 
with protons of both positive and negative longitudinal polariza- 
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tion. Neither kind of protons caused any measurable decomposition 
difference in the two optical isomers of the amino acid. 


51765 Reactions induced in vitro between model DNA 
and benzofa]pyrene by near-ultraviolet radiation. Hoard, 
D.E.; Ratliff, R.L.; Bingham, J.M.; Strniste, G.F. (Los 
Alamos Scientific Lab., NM). Chemico-Biological Interac- 
tions; 33: 179-194(1981). 

Near-ultraviolet (300-480 nm wavelength) irradiation of the 
single-strand polydeoxynucleotide poly[d(A,C,G,T)] and carbon-14 
labeled benzo[a]pyrene (B[a]P) in aqueous dimethylsulfoxide 
(DMO) solution led to appreciable binding of labeled hydrocarbon 
to the polynucleotide. Nuclease digests of polydeoxynucleotide-B[a] 
P complexes were examined by chromatography on Sephadex LH- 
20; at high fluences of near-ultraviolet light deoxyguanosine (dG) 
residues of the polymer were largely destroyed when the hydrocar- 
bon was present. Approximately 85% of the B[a] P of the digests 
were recovered as hydrophilic derivatives not adsorbed by Sepha- 
dex LH-20. Elution of the columns with an aqueous-methanol gra- 
dient indicated that substances similar to the covalent deoxynucleo- 
side-B[a] P adducts formed between microsomally-oxidized B[a] P 
and DNA were likewise present in the digests. When the deoxya- 
denosine (dA), deoxycytidine (dC) or dG moieties of the polymer 
were tritium-labeled, substances doubly-labeled with tritium and 
carbon-14 were found; ratios of the two radioactivities indicated 
that equimolar amounts of deoxynucleoside and hydrocarbon were 
present. 


51766 Induction and repair of DNA breaks in rat epider- 
mis irradiated with electrons. Burns, F.J.; Sargent, E.V. 
(New York Univ. Medical Center, New York). Radiation 
Research; 87: 137-144(1981). Contract AC02-76EV03380. 
The dependence of DNA strand breaks (alkali-labile sites) on 
radiation dose and the rate of repair of such breaks were deter- 
mined by means of an alkaline unwinding technique. The epidermal 
DNA was labeled with *H prior to irradiation by giving intraperi- 
toneal injections of [*H]thymidine. After irradiation the epidermal 
cells were removed and incubated in an alkaline solution. After the 
incubation in alkali, S; nuclease was added to digest the single- 
stranded portion of the DNA. The amount of undigested double- 
stranded DNA was determined by using a liquid scintillation 
counter to count the °H in the precipitated DNA. Plots of percent- 
age double-stranded DNA versus time in alkali, referred to as un- 
winding curves, were utilized to estimate the number of strand 
breaks (alkali-labile sites) per unit DNA. The strand breaks were 
found to increase in proportion to radiation dose within the 300- to 
2400-rad dose range employed in the experiment. When the skin 
was given 1200 rad, the strand breaks were found to be removed 
with a halftime of about 21 min. This halftime implies a rate of re- 
moval much too rapid for single-strand breaks to be the major re- 
pairable component of carcinogenic injury, since the latter was 


found in separate experiments to be removed with a halftime be- 
tween 110 and 240 min. 


51767 Cytotoxic and mutagenic effects of 5-bromodeox- 
yuridine-plus-black-light treatment in cultured mammalian 
cells, Lynn, L.A.; O'Neill, J.P. (Oak Ridge National Lab., 
TN). Mutation Research; No. 94, 179-187(1981). Contract 
W-7405-ENG-26. 

The cytotoxic and mutagenic effects of the incorporation of 
5-bromodeoxyuridine (BrdU) followed by exposure to black light 
were investigated with Chinese hamster ovary (CHO) cells in cell 
culture. Mutation induction at the hypoxanthine-guanine phosphori- 
bosyl transferase (hgprt) locus was determined by selection for 6- 
thioguanine resistant (TG/sup r/) mutants (CHO/HGPRT system). 
BrdU alone has been shown to be mutagenic only at concentrations 
of 50 4M or greater. This study was performed in an effort to de- 
termine whether BrdU is actually incorporated into the hgprt gene 
when lower, nonmutagenic concentrations are employed. Neither 
BrdU (1 to 20 »M) nor exposure to black light alone was muta- 
genic, but the combined treatment did result in the induction of 
TG/sup r/ mutants. The mutant frequency increased with increas- 
ing light exposure at constant BrdU and with increasing BrdU at 
constant light exposure. These results show that BrdU is incorpo- 
rated into the hgprt gene, but that this does not result in mutation 
induction in the absence of light exposure. Such a BrdU-plus-light 
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procedure might be applied to studies of DNA repair at this locus, 
since mutation induction requires both BrdU incorporation and sub- 
sequent exposure to black light. 


51768 Acute radiation syndrome, caused by single whole- 
body external irradiation. Ivanov, A.E.; Kurshakova, N.N.; 
Shikhodyrov, V.V. pp 9-143 of Patologicheskaya anatomiya 
luchevoj bolezni. Moscow, USSR; Meditsina (1981). (In 
Russian) 

The general characteristic of conceptions of the material 
substrate of various forms and types of radiation injuries from the 
moment of a wide use of radiation energy and radioactive sub- 
stances up to the present time, the dependence of structural 
changes on the type of ionizing radiation, dose and forms of its 
effect, are presented. The pathological anatomy of particular mani- 
festations of acute radiation disease in various systems of the orga- 
nism is described. Attention is paid to the variant of radiation dis- 
ease taking place during non-uniform general irradiation. Local and 
general morphological changes which develop in skin, hyperdermic 
fat and skeleton muscles simultaneously in the zone of massive local 
effect against the background of the general radiation injury, are 
described for the first time. Delayed alterations in blood vessels and 
interstitial tissue after the acute radiation disease are described as 
well as the pathomorphology and histochemistry of trophic disor- 
ders in the acute and delayed periods of acute radiation disease. 


51769 Low dose problem in radiation safety. Ivanov, V.I. 
pp 94-99 of Radiation safety and radiation protection of nu- 
clear power plants. Egorov, Yu.A. (ed.). Moscow, USSR; 
Atomizdat (1981). (In Russian) 

Some physical aspects of the low dose problem in radiation 
safety are considered. It is shown that population dose is not an 
adequate measure of radiation effect on large groups of people, be- 
cause radiation effect depends on the distribution of irradiated per- 
sons according to the dose rate. A set of dose rate moments can be 
taken as a measure, the dose rate being an accidental value. Fore- 
casts of delayed radiation effects need the knowledge of response 
function on pulse radiation. The use of dose rate distribution mo- 
ments together with the response function permits to take into con- 
sideration in the forecast temporal and spatial distribution of irra- 
diation levels. Admissible value of uncertainty in the expected radi- 
ation-induced effect is recommended as a basis for mass radiation 
monitoring optimization. Admissible errors of measurements at 
monitoring should be derived from admissible uncertainty of the 
effect which is adopted while establishing guides of radiation 
safety. 


51770 Survival rate of hamster cells followed by X-radi- 
ation: analysis in terms of Chadwick-Leenhouts model. Gille- 
spie, C.J.; Chapman, J.D.; Reuvers, A.P.; Dugle, D.L. 
(Medical Biophysics Branch, Atomic Energy of Canada, 
Ltd.; Whiteshell Nuclear Reasearch Establishment, Pinawa, 
Manitoba, Canada). pp 34-42 of Zhisnesposobnost’ kletok, 
obluchennykh v malykh dozakh: teoreticheskie i kliniches- 
kie aspekty. Trudy 6. Greevskoj konferentsii. Al’per, T. 
(ed.). Moscow, USSR; Meditsina (1980). (In Russian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

The experimental data on the survival of well-synchronized 
hamster cells are compared with theoretical values, calculated ac- 
cording to the formula based on the Chadwick-Leenhouts model. 
When introducing corrections for DNA replication the experimen- 
tal data model well for cells at any stage of the cycle. The data on 
survival of asynchronous population obtained by synthesizing the 
data on cell survival at separate cycle stages are merely by chance 
well described by the same equation as the results of experimental 
determination. The data on the induction of DNA breaks and re- 
sults of studying repair prove a direct-connection of these processes 
with survival supposed in the model. The use of the above equation 
to determine the shape of the survival curve in the initial portion is 
quite advisable. The analysis shows that the survival curve almost 
always has a slope at the initial portion. The exception is made by 
cells in mitosis or late interphase, the survival of which is approxi- 
mated by a curve with a zero slope. 
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51771 Determining survival rate in case of low dose irra- 
diation and limits of resolution method of single cell cloning. 
Bedford, J.S.; Griggs, H.G. (Vanderbilt Univ., Nashville, 
TN (USA). Dept. of Radiology). pp 42-47 of Zhisnesposob- 
nost’ kletok, obluchennykh v malykh dozakh: teoreticheskie 
i klinicheskie aspekty. Trudy 6. Greevskoj konferentsii. 
Al'per, T. (ed.). Moscow, USSR; Meditsina (1980). (In Rus- 
sian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

A technique for selecting animal cells using a micropipette 
similar to that used for protozoa isolation is developed. The method 
of clone formation has been used to determine whether a significant 
amount of cell death occurs during irradiation in the dose range 
from 0 to 80 rad. No considerable decrease in survival is observed 
for cells of the CHL-F line in the asynchronous state, G phase or 
mitosis. 


51772 Statistical processing of results of cell survival rate 
determination. Boag, J.W. (Institute of Cancer Research, 
Sutton (UK). Surrey Branch). pp 47-59 of Zhisnesposob- 
nost’ kletok, obluchennykh v malykh dozakh: teoreticheskie 
‘i klinicheskie aspekty. Trudy 6. Greevskoj konferentsii. 
Al'per, T. (ed.). Moscow, USSR; Meditsina (1980). (In Rus- 
sian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

The sources of experimental errors in the course of deter- 
mining cell survival are considered. Their effect on the accuracy of 
determining the position of separate points and parameters of the 
survival curve as a whole, is estimated. The sources of errors when 
preparing cell suspension are discussed in detail, as well as ways of 
decreasing these errors. It is recommended to estimate the distribu- 
tion of the parameters obtained in small samples using the Monte- 
Carlo method. 


51773 Asynchronism effect of cell population on the ini- 
tial slope of dose-effect curve. Chadwick, K.H.; Leenhouts, 
H.P. (Association Euratom-ITAL, Wageningen (Nether- 
lands)). pp 60-66 of Zhisnesposobnost’ kletok, obluchennykh 
v malykh dozakh: teoreticheskie i klinicheskie aspekty. 
Trudy 6. Greevskoj konferentsii. Al’per, T. (ed.). Moscow, 
USSR; Meditsina (1980). (In Russian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

The presence of the initial slope both for survival and dose 
curves and mutation inductions under the effect of various radiation 
types, is proved. It is established that the initial slope of the surviv- 
al curve is proportional to the dose in all types of ionizing radi- 
ations, and its value changes regularly depending on the cell posi- 
tion in the cycle. In the case of asynchronous cell population, the 
initial slope of the survival curve can be determined by the most 
sensitive cells. The estimation of the value of this slope by studying 
cell survival can be rather difficult. 


51774 Model of bound inactivation. Emery, E.W. (Ham- 
mersmith Hospital, London (UK). Postgraduate Medical 
School). pp 66-70 of Zhisnesposobnost’ kletok, obluchen- 
nykh v malykh dozakh: teoreticheskie i klinicheskie aspekty. 
Trudy 6. Greevskoj konferentsii. Al'per, T. (ed.). Moscow, 
USSR; Meditsina (1980). (In Russian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

The model which permits to take into account the fact that 
the shoulder on the survival slope of animal cells which is well pro- 
nounced during the effect of radiation with low LET decreases in 
the case of transferring to densely ionizing radiation types is consid- 
ered. This is taken into account by modii,ing the model of many 
single-shock targets using the assumption of possible inactivation as 
a result of one radiation act of several targets. It is established that 
the modifying effect of oxygen does not contradict this model. The 
model permits to obtain curves with any slope and shoulder. How- 
ever, it should not be considered universal. 
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51775 Statistical and biophysical aspects of survival 
curve. Kellerer, A.M. (Columbia Univ., New York (USA). 
Radiological Research Lab.). pp 71-78 of Zhisnesposobnost’ 
kletok, obluchennykh v malykh dozakh: teoreticheskie i 
klinicheskie aspekty. Trudy 6. Greevskoj konferentsii. 
Al'per, T. (ed.). Moscow, USSR; Meditsina (1980). (In Rus- 
sian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

Statistic fluctuation in a series of consequently taken survival 
curves of asynchronous cells of a hamster of the V79 line during X- 
ray irradiation, are considered. In each of the experiments fluctu- 
ations are close to those expected on the basis of the Poisson distri- 
bution. The fluctuation of cell sensitivity in different experiments of 
one series can reach 10%. The normalization of each experiment in 
mean values permits to obtain the “idealized” survival curve. The 
survival logarithm in this curve is proportional to the absorbed 
dose and its square only at low radiation doses. Such proportional- 
ity in V lab 79 cells in the late S-phase is observed at all doses. 
Using the microdosimetric approach, the distance where the inter- 
action of radiolysis products or subinjury takes place to make the 
dependence of injury on the dose non-linear, is determined. In the 
case of interaction distances of 10-100 nm, the linear component is 
shown to become comparable in value with the linear injury com- 
ponent at doses of the order of several hundred rad only in the case 
when the interaction distance is close to micrometre. 


51776 Initial incline of survival curve in case of gamma- 
irradiation and RBE theory. Katz, R.; Sharma, S.C. (Lincoln 
Univ., PA (USA)). pp 79-86 of Zhisnesposobnost’ kletok, 
obluchennykh v malykh dozakh: teoreticheskie i kliniches- 
kie aspekty. Trudy 6. Greevskoj konferentsii. Al'per, T. 
(ed.). Moscow, USSR; Meditsina (1980). (In Russian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

The initial slope of the survival curve during gamma irradia- 
tion and the RBE theory are analyzed. The experimental data on 
the initial slope of survival curves with the experimental account of 
heterogeneity of populations, are presented. The data presented 
permit to suppose that RBE dependence on the dose absorbed 
proves the statement of the theory that survival curves of gamma- 
irradiation are likely to have the initial shoulder (and not the nega- 
tive slope) where RBE exceeds 1 at any LET. 


51777 Recovery of sublethal damages in Chinese ham- 
sters cells in stationary phase in case of multiple low dose ir- 
radiation in conditions of anoxia and normal oxygenation. 
McNally, N.J. (Mount Vernon Hospital, Northwood (UK). 
Gray Lab.). pp 110-116 of Zhisnesposobnost’ kletok, oblu- 
chennykh v malykh dozakh: teoreticheskie i klinicheskie 
aspekty. Trudy 6. Greevskoj konferentsii. Al'per, T. (ed.). 
Moscow, USSR; Meditsina (1980). (In Russian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

It is established that the survival of cells of a Chinese ham- 
ster in the stage of plateau growth can be satisfactory described by 
the combination of the single shock-single target equation and the 
equation for the “one hit-many targets” case. In these experiments, 
oxygen is not a mere dose modifier, oxygen effect in the shoulder 
range is lower than in the exponential portion. The cell ability to 
accumulate injuries in the form of sublethals decreases with increas- 
ing number of fractions. 


51778 Radioprotectors, radiosensitizers and survival 
curve shape of mammal cells. Chapman, J.D.; Gillespie, C.J.; 
Reuvers, A.P.; Dugle, D.L. (Atomic Energy of Canada 
Ltd., Pinawa, Manitoba. Whiteshell Nuclear Research Es- 
tablishment). pp 123-128 of Zhisnesposobnost’ kletok, oblu- 
chennykh v malykh dozakh: teoreticheskie i klinicheskie 
aspekty. Trudy 6. Greevskoj konferentsii. Al’per, T. (ed.). 
Moscow, USSR; Meditsina (1980). (In Russian) 
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From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implicatiors; London, UK (16 
Sep 1974). 

Radiation inactivation of animal cells is studied using radio- 
protectors and radiosensitizers. A correspondence in the level of 
cell death and break induction in DNA molecules is found. The 
Chadwick-Leenhouts model which explains the cell death with 
non-connected binary DNA breaks gives a good description of the 
inactivation kinetics of cells of the Chinese hamster in the presence 
of various chemical modifiers. Molecular oxygen and other radical 
oxidizers potentiate cell inactivation mainly by increasing the 
number of single-strand breaks (B-events). At doses in the range up 
to 500 rad inactivation mainly takes place due to single events. The 
model of cell inactivation based on these observations permits to 
unite the data of microdosimetric, radiochemical and biological in- 
vestigations. 


51779 Oxygen effect in the region of survival curve arm. 
Revesz, L.; Littbrand, B.; Midander, J. (Kungliga Karo- 
linska Mediko-Kirurgiska Inst., Stockholm (Sweden)); Scott, 
O.C.A. (Institute of Cancer Research, Sutton (UK). Surrey 
Branch). pp 128-136 of Zhisnesposobnost’ kletok, obluchen- 
nykh v malykh dozakh: teoreticheskie i klinicheskie aspekty. 
Trudy 6. Greevskoj konferentsii. Al’per, T. (ed.). Moscow, 
USSR; Meditsina (1980). (In Russian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

When irradiating cells of Ehrlich ascite carcinoma and a 
Chinese hamster under conditions of profound anoxia, survival 
curves extrapolate to 1. In the presence of hydrogen traces or low 
concentrations of electron acceptor sensibilizers Dsub(o) decreases 
and n increase takes place. The survival curve obtained under such 
conditions crosses the survival curve of anoxia cells. It follows that 
oxygen in trace amounts is a radioprotector at low doses, a sensibi- 
lizer at high doses and does not produce any effect at the dose cor- 
responding to the point of curve crossing. 


51780 Hypoxia effect on survival curve shape of EMT6 
mice and B14 FAF Chinese hamster tumor cells in vitro. Phil- 
ips, T.L.; Fu, K.K.; Kane, L.J. (California Univ., San Fran- 
cisco (USA). Radiological Lab.). pp 142-148 of Zhisnespo- 
sobnost’ kletok, obluchennykh v malykh dozakh: teoreti- 
cheskie i klinicheskie aspekty. Trudy 6. Greevskoj konfer- 
entsii. Al’per, T. (ed.). Moscow, USSR; Meditsina (1980). 
(In Russian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

The effect of hypoxia and the X-ray irradiation dose rate on 
the shape of survival curves of cells of EMTs mice and cells of the 
BisFAF Chinese hamster, is studied. The dependence of results on 
the cell type and experimental conditions is found. It is established 
that the effect of the cell type, the technique for creating hypoxia 
and radiation dose rate on Dsub(o) and n values has a complex 
nature. 


51781 Measuring limiting low values of POs in the liquid: 
if the extrapolation number of survival curve of mammal cells 
is decreasing in case of irradiation in anoxia. Koch, C.J. 
(California Univ., San Francisco (USA). Lab. of Radiobio- 
logy). pp 148-156 of Zhisnesposobnost’ kletok, obluchen- 
nykh v malykh dozakh: teoreticheskie i klinicheskie aspekty. 
Trudy 6. Greevskoj konferentsii. Al’per, T. (ed.). Moscow, 
USSR; Meditsina (1980). (In Russian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

The removal of dissolved gas in vacuum in combination 
with chemical oxygen absorption with sodium hydrosulfate (Nao- 
S20,) and/or its radiation absorption permits to remove all traces 
of hydrogen from cells, if they are cultivated on glass cups. In the 
case of X-ray irradiation of these cells, the extrapolation number 
does not depend on whether irradiation is carried out under aerobic 
or anaerobic conditions, with oxygen effect value being 3.0. 
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51782 Forecasting of bacteria survival rate when ultra 
violet irradiated. Miller, D.R.; Glazebrook, A.D.; Mullen, 
B.M.; Bramall, L. (National Research Council of Canada, 
Ottawa, Ontario. Div. of Biological Sciences). pp 157-165 of 
Zhisnesposobnost’ kletok, obluchennykh v malykh dozakh: 
teoreticheskie i klinicheskie aspekty. Trudy 6. Greevskoj 
konferentsii. Al’per, T. (ed.). Moscow, USSR; Meditsina 
(1980). (In Russian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

The shape of survival curves in the case of UV-irradiation of 
bacteria can be forecast on the basis of data on induction, effect on 
survival and repair of DNA single and double-strand breaks. The 
theory is in a good qualitative and quantitative agreement with ex- 
perimental observations and permits to forecast the effect of cycle 
duration and conditions of cell cultivating on radiosensitivity. 


51783 Studying three cell lines of human melanoma in 
vitro. Malaise, E.P.; Weininger, J.; Joly, A.-M.; Guichard, 
M. (Institut Gustave Roussy, 94 - Villejuif (France)). pp 
193-196 of Zhisnesposobnost’ kletok, obluchennykh v 
malykh dozakh: teoreticheskie i klinicheskie aspekty. Trudy 
6. Greevskoj konferentsii. Al’per, T. (ed.). Moscow, USSR; 
Meditsina (1980). (In Russian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

The shape of the survival curve obtained from several 
human melanomas in the shoulder part and in the exponential zone 
are established. More than 30 cell cultures taken from 20 patients 
are prepared. Cells obtained from three different tumours have in- 
significant differences in n and Dsub(0) values. The analysis of the 
initial section of survival curves has shown that the survival of cells 
of the three above lines at doses of 75 and 300 rad has significant 
differences. 


51784 Intercellular contacts - effect of survival curve of 
mammal cells on the Dq value. Durand, R.E. (Wisconsin 
Univ., Madison (USA)); Sutherland, R.M. (Ontario Cancer 
Treatment and Research Foundation, Hamilton (Canada)). 
pp 204-215 of Zhisnesposobnost’ kletok, obluchennykh v 
malykh dozakh: teoreticheskie i klinicheskie aspekty. Trudy 
6. Greevskoj konferentsii. Al'per, T. (ed.). Moscow, USSR; 
Meditsina (1980). (In Russian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

Survival increase is observed in cells of the Chinese hamster 
of the V79-171 line which grow in the composition of multicell 
spheroids as compared with the survival after irradiation in a single 
state. The ratio of the Dsub(q) cell value in the composition of 
spheroids to Dsub(q) of separately growing cells increases as the 
mitotic cycle proceeds from the minimum value of 1.3 for cells in 
the G1 phase to the maximum value of 2.2 for cells in a late S- 
phase. The increase of survival during growth in the composition 
of spheroids is not characteristic for all cell types. Only a part of 
cultured MNNG-mutants of cells of the V79-171 Chinese hamster 
reveal radiomodifying effect of cell contact acting. 


51785 Effect of growth and irradiation conditions on the 
radiation response of EMT6 neoplasm. Fu, K.K.; Phillips, 
T.L.; Wharam, M.D.; Kane, L.J. (California Univ., San 
Francisco (USA). Lab. of Radiobiology). pp 216-223 of 
Zhisnesposobnost’ kletok, obluchennykh v malykh dozakh: 
teoreticheskie i klinicheskie aspekty. Trudy 6. Greevskoj 
konferentsii. Al’per, T. (ed.). Moscow, USSR; Meditsina 
(1980). (In Russian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

Radiation reaction of the mammary gland tumour of EMT6 
mice under various conditions of growth and irradiation, is studied. 
Cells grown and irradiated in vivo in the composition of large hy- 
podermic tumours are least radiosensitive and have the largest 
shoulder on the survival curve. The radiosensitivity of cells grown 
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in the culture and irradiated in vitro is maximum, these cells have 
the minimum shoulder. Cells of large hypodermic tumours irradiat- 
ed in vitro are characterized by radiosensitivity and the shoulder 
intermediate between two previous cell types. Cells grown and irra- 
diated in the composition of a small hypodermic tumour have a 
smaller shoulder. In the case of prolonged irradiation under condi- 
tions of low dose rate, the extrapolation number (n) decreases, 
while Dsub(0) increases with dose rate reduction. 


51786 Effect of protracted gamma irradiation on the rat 
rhabdomyosarcoma cells in vitro and in vivo. Kal, H.B. 
(Rijksverdedigingsorganisatie TNO, Rijswijk (Netherlands). 
Chemisch Lab. TNO). pp 223-233 of Zhisnesposobnost’ 
kletok, obluchennykh v malykh dozakh: teoreticheskie i 
klinicheskie aspekty. Trudy 6. Greevskoj konferentsii. 
Al'per, T. (ed.). Moscow, USSR; Meditsina (1980). (In Rus- 
sian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

The factors which affect the reproductive death of R-I 
tumour cells in the period of durable '°"Cs y-irradiation and after 
it, are studied. Cells of the inoculated rhabdomyosarcoma adapted 
to the growth in vitro are studied. It is shown that repair of suble- 
thal injuries by cells in vitro takes place in the period of durable 
irradiation. However, the acute single irradiation immediately or 
several hours after durable irradiation is more effective in causing 
cell inactivation than an acute single irradiation of preliminarily 
non-irradiated cells. The increase of cell radiosensitivity to the end 
of irradiation at low dose rate is, evidently, explained by their redis- 
tribution according to cycle phases with the accumulation in the Ge 
phase. The repair of sublethal injuries and cell redistribution ac- 
cording to phases are also noticed for R-I cells irradiated in situ 
when estimating their clonogenous ability in vitro. Besides, reoxy- 
genation of hypoxic cells is found. The effectiveness of prolonged 
irradiation of R-I cells cultivated in vitro as compared with acute 
irradiation depends on dose rate. For R-I cells irradiated in situ in 
the composition of tumours, the effectiveness of influence does not 
change in the dose rate range of 75-150 rad/hr. Dsub(o) curve 
slope at low dose rate differs from Dsub(o) of the initial slope of 
the survival curve at low dose rate. Results are compared with the 
data obtained in the course of prolonged irradiation of normal tis- 
sues (rat skin). 


51787 Cell survival curves drawn on the basis of 'non- 
quantitative” skin, mucous membranes of intestines and lungs. 
Dutreix, J.; Wambersie, A. (Louvain Univ. (Belgium). Inst. 
du Cancer; Institut Gustave Roussy, 94 - Villejuif (France)). 
pp 288-294 of Zhisnesposobnost’ kletok, obluchennykh v 
malykh dozakh: teoreticheskie i klinicheskie aspekty. Trudy 
6. Greevskoj konferentsii. Al’per, T. (ed.). Moscow, USSR; 
Meditsina (1980). (In Russian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

The shape of the survival curve for cell populations can be 
obtained from the comparison of summary doses, which produce 
similar biological effects under two fractionating regimes consisting 
of N or 2N fractions with similar course duration. The curves are 
characterized by the initial slope which can be interpreted as one 
bound with direct lethal (i.e. “single-shock” or "irreparable’’) inju- 
ries. The ratio between the initial curve and the curve at the D 
dose gives a relative contribution to the cell death of direct lethal 
injuries as compared with the cell death due to the accumulation of 
sublethal injuries. The shape of the survival curve of cells is similar 
for skin desquamation and intestinal death with a significant contri- 
bution of lethal injuries at single doses of the order of 1000 rad. For 
lung death, the tangent to the initial portion has a smaller slope and 
a wider shoulder: this is interpreted as a relatively smaller contribu- 
tion of lethal injuries as compared with the accumulation of suble- 
thal injuries. 
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51788 Skin response in mice in case of repeated x irra- 
diation. Douglas, B.G.; Fowler, J.E.; Denekamp, J.; Harris, 
R.S.; Ayres, S.E.; Fairman, S.; Hill, S.A.; Sheldon, P.W.; 
Stewart, F.A. (Mount Vernon Hospital, Northwood (UK). 
Gray Lab.). pp 304-313 of Zhisnesposobnost’ kletok, oblu- 
chennykh v malykh dozakh: teoreticheskie i klinicheskie 
aspekty. Trudy 6. Greevskoj konferentsii. Al’per, T. (ed.). 
Moscow, USSR; Meditsina (1980). (In Russian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

The experiments with fractionating to determine skin re- 
sponses to the secondary 240 kV X-ray irradiation with low doses 
up to a single dose of 107 rad using skin desquamation of mice as a 
criterion are carried out. The duration of the irradiation course in 
one of the series of experiments is less than 8 days, thus prolifera- 
tion can be ignored. Up to 64 fractions can be used. It is found that 
the total dose which causes a definite response continues to grow 
with the number of fractions up to 64. The dependence of the re- 
verse value of the total dose on the value of the single dose is 
linear. To describe these results Fsub(e) function is applied which is 
proportional to the chord slope, drawn from the beginning of the 
curve up to the point corresponding to a single dose on the ob- 
tained cell survival curve. On the basis of the assumption that ef- 
fects depend on cell death it is calculated that the initial survival 
curve slope is 1/690 rad while the slope at 2340 rad is 1/126 rad. 
Thus, 1 rad at a dose close to 0 gives 18% of the effect of one rad 
at the dose of 2340 rad for tolerant” skin desquamation. 


51789 Skin and lung reaction to fractionated x iradiation 
in mice. Field, S.B.; Hornsey, S. (Hammersmith Hospital, 
London (UK). M.R.C. Cyclotron Unit; Hammersmith Hos- 
pital, London (UK). M.R.C. Experimental Radiopathology 
Unit). pp 314-320 of Zhisnesposobnost’ kletok, obluchen- 
nykh v malykh dozakh: teoreticheskie i klinicheskie aspekty. 
Trudy 6. Greevskoj konferentsii. Al'per, T. (ed.). Moscow, 
USSR; Meditsina (1980). (In Russian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

The dependence between the summary dose and the number 
of fractions for lung and skin injuries of mice, are studied. Single 
irradiation and irradiation consisting of a different number of frac- 
tions are applied. Results are estimated in two directions. Fraction- 
ated irradiation is compared with single irradiation. In the case of 
such an approach the assumption that the observed lung and skin 
injury results from cell death, the correlation between the initial 
slope of the survival curve and the final slope is about 7:1. The ad- 
ditional dose necessary when doubling the number of fractions is 
measured. In the first approximation, these results agree with the 
model of a single-shock multi-target curve and the 3:1 slope ratio. 
The conclusion is made that the double-component model gives an 
inadequate description of cell survival curves of both skin and 
lungs. 


51790 Reaction of some normal tissues to gamma low 
dose irradiation. Withers, H.R. (Texas Univ., Houston 
(USA)). pp 320-326 of Zhisnesposobnost’ kletok, obluchen- 
nykh v malykh dozakh: teoreticheskie i klinicheskie aspekty. 
Trudy 6. Greevskoj konferentsii. Al’per, T. (ed.). Moscow, 
USSR; Meditsina (1980). (In Russian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

Three indirect methods have been used to estimate the re- 
sponse of 4 normal tissues of mice to low doses of y-irradiation. 
Survival curves of cells of tissues studied (stomach, thin intestine, 
spermatic and blood-forming stem cells) are exponential in the dose 
range from 0 to 100-230 rad, the slope being 1/3 from that at large 
doses. The uncertainty of the data obtained somehow reflects vari- 
ations in the distribution of cells over cycle phases. 
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51791 Characterizing survival curves of Closterium alga. 
Howard, A.; Cowie, F.G. (Christie Hospital and Holt 
Radium Inst., Manchester (UK). Paterson Labs.). pp 13-22 
of Zhisnesposobnost’ kletok, obluchennykh v _ malykh 
dozakh: teoreticheskie i klinicheskie aspekty. Trudy 6. 
Greevskoj konferentsii. Al'per, T. (ed.). Moscow, USSR; 
Meditsina (1980). (In Russian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

Survival curves of separate Closterium moniliferum cells ir- 
radiated with electrons or X-rays in air or in anoxia, are studied. 
Survival curves have the threshold of 10 and 25 krad, respectively. 
In the case of irradiation with UV-rays with the wave length of 254 
mm, survival curves have a threshold or a wide shoulder as a result 
of photoreactivation. Experiments with dose fractionation show 
that cells restore from the injury at the subthreshold dose quickly 
and completely. Their resistance increases a day after the effect. 
The conclusion is made that the presence of a threshold is a result 
of high effectiveness of sublethal injury repair. 


51792 Efficiency of hyperbarometric oxygenation as a 
factor modifying tissue response to fractionated irradiation 
with single doses of 200-400 rad. Suit, H.D.; Orsi, L. (Har- 
vard Medical School, Boston, MA (USA)). pp 243-250 of 
Zhisnesposobnost’ kletok, obluchennykh v malykh dozakh: 
teoreticheskie i klinicheskie aspekty. Trudy 6. Greevskoj 
konferentsii. Al’per, T. (ed.). Moscow, USSR; Meditsina 
(1980). (In Russian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

The effectiveness of O2 inhaling at 2 at, as a factor of modi- 
fying the response of normal and tumour tissues to fractionated ir- 
radiation of narcotised mice with single doses of 200-400 rad, is es- 
timated. Growth inhibition, TDso (the therapeutic dose bringing 
about healing of 50% of tumours) for early generations of the isolo- 
gic inoculated mammary gland carcinoma of CsH mice and the 
acute skin response of CsH/Sed mice are the effectiveness estima- 
tion criteria. The ratio of doses during irradiation in the air and in 
Oz at 2 at. is 1.2-1.4. Earlier, when-using the same criteria but at 
single doses of 430-2100 rad. This means that inhaling O2 at 2 at 
intensifies radiation response of both normal and tumour tissue in 
the criteria used at all radiation doses studied. The effectiveness is 
maximum at high single doses, exceeding 430 rad. 


51793 Mice mammary gland and skin neoplasm response 
to fractionated x-irradiation. Fowler, J.F.; Denekamp, J.; 
Sheldon, P.W.; Smith, A.M.; Begg, A.S.; Harris, S.R.; Page, 
A.L. (Mount Vernon Hospital, Northwood (UK). Gray 
Lab.). pp 250-257 of Zhisnesposobnost’ kletok, obluchen- 
nykh v malykh dozakh: teoreticheskie i klinicheskie aspekty. 
Trudy 6. Greevskoj konferentsii. Al’per, T. (ed.). Moscow, 
USSR; Meditsina (1980). (In Russian) 

From 6. L. H. Gray conference on initial shapes of cell sur- 
vival curves; clinical and theoretical implications; London, UK (16 
Sep 1974). 

The increase of the general dose with the increase in the 
number of fractions from 2 to 15 for the local effect on the tumour 
(TDso) and for skin responses, is shown. These results can be ex- 
plained if the gain from reoxygenation of hypoxic tumour cells is 
similar at two and larger number of fractions and if repair and re- 
population which weaken the effectiveness for tumour and for skin, 
are similar. Besides, an experiment with a split-course of irradiating 
tumours under conditions of acute tight anoxia is carried out. 
(Dsub(2)-Dsub(1))sub(24hr) values are not much less than the levels 
earlier established for skin reactions. 1290 rad at anoxia correspond 
to the dose increase for repair under conditions of oxygenation 
from 430 to 520 rad, i.e. the oxygen effect is from 3 to 2.5. Smaller 
levels of the hydrogen effect are noticed in two other types of tu- 
mours in mice. These results coincide with the absence of signifi- 
cant differences in the fractionating effect on skin or mammary 
gland tumours in C3H mice in the range up to 15 equal fractions 
within 18 days. However, the reduced repair and a higher prolifera- 
tion degree in tumours as compared with skin can not be excluded. 
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51794 Hematological follow-up studies on patients with 
thyroid neoplasms after '*'I therapy. Chone, B.; Engelken, 
G.; Schenck, P. (Heidelberg Univ. (Germany, F.R.). Strah- 
lenklinik). pp 177-186 of Radioaktive Isotope in Klinik und 
Forschung. Gasteiner Internationales Symposium 1978. 
Hoefer, R.; Bergmann, H. (Vienna Univ. (Austria). 2. Medi- 
zinische Klinik). Vienna, Austria, H. Egerman (1978). (In 
German) 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

Based on 391 thyroid neoplasms diagnostic hematological 
follow-up studies were registered in 34 patients with an overall I- 
131-dose of more than 500 mCi including the following parameters: 
1. Peripheral blood control. 2. Bone marrow aspiration. 3. Cell 
volume distribution size of leukocytes after preparative enrichment. 
If in doubt a bone marrow scintigraphy was added. The adjunctive 
diagnostic procedure was correlated with histological criteria of 
thyroid carcinoma and I-131 retention after therapeutic application 
of radipiodine. In particular, a case report is given regarding a pa- 
tient of 66 years with follicular thyroid carcinoma receiving 990 
mCi I-131 during a period of 11 years after having had total thy- 
roidectomy twice. The development of acute leukemia followed by 
death happened 16 years later. The moment of bone marrow trans- 
formation was determined exactly. The value of blood parameters 
can be calculated as follows: 1. Peripheral blood controls are limit- 
ed by lack of efficiency. 2. Biopsy of bone marrow can detect 
hypoplastic alteration being latent in circulating blood for some 
years, even of I-131 cumulation dose below 500 mCi. 3. The analy- 
sis of distribution size of leukocytes represents a functional aspect 
after radiation induced injury of bone marrow. 


51795 Studies of whole-body retention for incorporation 
dosimetry in case of renal insufficiency. Tautz, M.; Ertl, S. 
(Staedtisches Klinikum Berlin-Buch (German Democratic 
Republic). Spezialabt. Strahlenphysik); Deckart, H. (Staed- 
tisches Klinikum Berlin-Buch (German Democratic Repub- 
lic). Nuklearmedizinische Klinik). pp 575-582 of Radioaktive 
Isotope in Klinik und Forschung. Gasteiner Internationales 
Symposium 1978. Hoefer, R.; Bergmann, H. (Vienna Univ. 
(Austria). 2. Medizinische Klinik). Vienna, Austria; H. Eger- 
man (1978). (In German) 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 

Following intravenous injection of ™I hippurate, whole- 
body retention measurements were carried out in normal subjects 
and patients with pyelonephritis and varying degrees of renal insuf- 
ficiency for a period of up to 74 days. The retention curves for 
normal subjects could be divided up into two components, one 
with a biological half-life of about 20 minutes (Tsub(B1)) and a zero 
intercept of 85-95% of total activity and a second one with a 
Tsub(B2) of 0.3 days and 5-15%. In diseased patients Tsub(B1) was 
prolonged to 2-3.6 hours, Tsub(B2) to 0.5-1.25 days. Furthermore, a 
third component (representing 1.4 to 10% of total activity) with a 
biological half-life of 35 days (Tsub(B3)) was also demonstrated: 
this result can be explained by the splitting off of the "I label. In- 
corporation dosimetric calculations according to the MIRD con- 
ception permitted the determination of a whole-body dose in- 
creased by a factor of 2.5 to 40 for patients with renal insufficiency 
compared to those with healthy kidneys. In our patient material it 
can amount to 6,0 to 116,0 mrad in a renal sequence scintigraphy 
with 300 pCi ''I-hippurate. By in vivo splitting-off of ‘*iodine in 
long-time retention due to excretion insufficiency radiation doses to 
the unblocked thyroid between 36 and 120 rad were determined. 


51796 Study of rare earths bone uptake by means of 
Moessbauer effect. Kellershohn, C.; Rimbert, J.N.; Fortier, 
D. (Faculte de Medicine Necker-Enfants Malades, Paris 
(France). Lab. de Biophysique); Maziere, M. (CEA, Service 
Hospitalier Frederic Joliot, Hopital d'Orsay (France). Dept. 
de Biologie). pp 531-540 of Radioaktive Isotope in Klinik 
und Forschung. Gasteiner Internationales Symposium 1978. 
Hoefer, R.; Bergmann, H. (Vienna Univ. (Austria). 2. Medi- 
zinische Klinik). Vienna, Austria; H. Egerman (1978). 

From 13. symposium on radioactive isotopes in clinical prac- 
tice and research; Badgastein, Austria (9 Jan 1978). 
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An important Moessbauer effect, at room temperature as 
well as at liquid helium temperature, has been observed during 
161Tb metabolic uptake on mouse bone, after intravenous injection 
of ?®!TbCl; or '*'Tb HEDTA-complex. Emission Moessbauer spec- 
tra, obtained at room temperature and at 4.2°K, give information 
on the nature of this uptake process, which seem to confirm that, as 
in the case of calcium, its mechanism is that of adsorption and reac- 
tion with phosphate at the apatite crystal surface. 


5602 Thermal Effects 
REFER ALSO TO CITATION(S) 51529 


51797 Productivity and species composition of algal mat 
communities exposed to a fluctuating thermal regime. Tison, 
D.L. (Rensselaer Polytechnic Inst., Troy, NY); Wilde, 
E.W.; Pope, D.H.; Fliermans, C.B. Microbial Ecology; 7: 
151-165(1981). Contract AC09-76SR00001. 

Algal mat communities growing in thermal effluents of pro- 
duction nuclear reactors at the Savannah River Plant, near Aiken, 
SC, are exposed to large temperature fluctuations resulting from re- 
actor operations. Rates of primary production and species composi- 
tion were monitored at 4 sites along a thermal gradient in a trough 
microcosm to determine how these large temperature fluctuations 
affected productivity and algal community structure. Blue-green 
algae (cyanobacteria) were the only phototrophic primary produc- 
ers growing in water above 45°C. These thermophiles were able to 
survive and apparently adapt to ambient temperatures when the re- 
actor was shut down. The algal mat communities exposed to <45- 
OC were composed of blue-green and eukaryotic algae that adapted 
rapidly to ambient temperatures. An increase in the percentage ex- 
tracellular release (PER) of ‘C-labeled dissolved organic com- 
pounds and a decrease in primary production were observed during 
periods of thermal fluctuation. The results show that the dominant 
phototrophs in this artificially heated aquatic habitat have been se- 
lected for their abiity to survive large temperature fluctuations and 
are similar to those of natural hot springs. 
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REFER ALSO TO CITATION(S) 49013, 49109, 49163, 49271, 49271, 50546, 
50553, 50558, 50559, 50771, 51443, 51474, 51531, 51555, 51560, 51565, 51596, 
51629, 51712, 51765, 51767, 51872, 52476 


51798 Effects of cobalt chloride, nickel chloride, and 
nickel subsulfide upon erythropoiesis in rats. Oskarsson, A.; 
Reid, M.C.; Sunderman, F.W., Jr. (Univ. of Connecticut, 
Farmington). Annals of Clinical Laboratory Science; 11: No. 
2, 165-172([nd]). Contract EY-03140. 

The erythropoietic effects of sustained intraperitoneal (i.p.) 
administration of CoCl, and NiCle were compared with the effects 
of a single intrarenal (i.r.) injection of aNisS2 in female Fischer-344 
rats. Infusion of NiClz by osmotic minipumps (0.85 mg Ni per day, 
ip., for 24 days; total dose = 20 mg Ni per rat) did not alter the 
blood hematocrit or reticulocyte count during six weeks of obser- 
vation. Under identical conditions, i.p. infusion of CoCk (0.85 mg 
Co per day, ip., for 24 days; total dose = 20 mg Co per rat) 
caused significant erythrocytosis (hematocrit at six weeks = 62 
+/- 4 percent, P < 0.001 versus 50 +/- 3 percent in controls) and 
reticulocytosis (reticulocyte count at three weeks = 2.5 +/- 1.5 
percent, P < 0.005 versus 0.8 +/- 0.7 percent in controls). Admin- 
istration of aNisS2 to rats as a single i.r. injection (7 mg Ni per rat) 
caused pronounced erythrocytosis (hematocrit at six weeks = 79 
+/- 2 percent, P < 0.001 versus controls) and reticulocytosis (reti- 
culocyte count at three weeks = 2.8 +/- 1.2 percent, P < 0.005 
versus controls). This study demonstrates that i.p. infusion of Ni[IT] 
is ineffective in stimulating erythropoiesis in rats, and that salient 
differences exist between the enhanced erythropoiesis that occurs in 
rats following i.p. infusion of Co[II] and that produced by i-r. injec- 
tion of aNisS2. 
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51799 (BMFT-FB-HA—81-020) Possibilities and efficien- 
cy of technical measures for decreasing the risk of cancer for 
employees in the gas industry. Manz, A.; Duewel, G,; 
Krusche, D.; Schulze, V.; Waltsgott, H. (Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany, F.R.)). 
Dec 1981. 271p. (In German). NTIS (US Sales Only), PC 
A12/MF A0O1. Order Number DE82750489. 

With reference to the indications for an increased cancer 
mortality for workers in coke plants resulting from occupational 
health-service observations, technical alterations are described using 
the Hamburger Gaswerke GmbH as an example which is intended 
to eliminate the sources for such diseases. These efforts started 
about 25 years ago. Primarily, this was intended to be achieved by 
automatization of any dangerous operations, as well as by improv- 
ing the general working conditions ( e.g., protection by ventilated 
cabins, physical relief by using mechanical facilities, avoiding the 
additional use of carcinogenous substances). Labour protection has 
been intensified. Today, the furnace block can almost completely be 
operated automatically and without any risk. In other areas of coke 
plants, any danger originating from cancer-causing detriments can 
likewise be avoided. In the natural gas area, the possible danger 
with respect to cancer is focussed on the pipeline networks. The 
success of the technical efforts is evaluated from data on cancer 
mortality which is kept for the plants. For comparison unexposed 
working groups were analysed. In the last 5 years, indeed, certain 
improvements are obtained that can be proved statistically. In spite 
of this the death rates for malignant tumours (these are mainly car- 
cinomata of the respiratory tract, partly also of the urinary tract) of 
the employees in coke plants, especially of the workers of the fur- 
nace block, are still unusually high. Considering the fact that such 
tumours mostly occur only after a long period of induction and la- 
tency, a further decrease of cancer mortality is expected upon con- 
tinuation of the protective measures. 


51800 (BNL—30888) Mortality and air pollution: lessons 
from statistics. Lipfert, F.W. (Brookhaven National Lab., 
Upton, NY (USA)). 1982. Contract AC02-76CH00016. 10p. 
(CONF-820526—1). NTIS, PC A02/MF AOl. Order 
Number DE82009094. 

From 15. international colloquium on polluted atmospheres; 
Paris, France (4 May 1982). 

Portions of document are illegible. 

Cross sectional studies which attempt to link persistent geo- 
graphic differences in mortality rates with air pollution are re- 
viewed. Some early studies are mentioned and detailed results are 
given for seven major contemporary studies, two of which are still 
in the publication process. Differences among the studies are dis- 
cussed with regard to statistical techniques, trends in the results 
over time (1959 to 1974), and interpretation and use of the results. 
The analysis concludes that there are far too many problems with 
this technique to allow causality to be firmly established, and thus 
the results should not be used for cost benefit or policy analysis. 


51801 (BNL—30999) Effects of acidic precipitation on 
field crops. Evans, L.S.; Hendrey, G.R.; Lewin, K.F.; 
Gmur, N.F. (Brookhaven National Lab., Upton, NY 
(USA)). Feb 1982. Contract AC02-76CH00016. 9p. (CONF- 
820240—2). NTIS, PC A02/MF AOl. Order Number 
DE82009934. 

From EPA acidic deposition ecological effects peer confer- 
ence; Raleigh, NC, USA (9 Feb 1982). 

The effects of acid rain on yields of field-grown soybeans 
has been investigated. Plants exposed to simulated rainfalls of pH 
4.1, 3,3 and 2.7 had decreased seed yields of 10.6, 16.8 and 23.9% 
below yields of plants exposed to simulated rainfalls of pH 5.6. 
(ACR) 


51802 (BNL—31414) Long-term particle clearance in 
man: normal and impaired. Bohning, D.E.; Atkins, H.L.; 
Cohn, S.H. (Brookhaven National Lab., Upton, NY (USA)). 
1980. Contract AC02-76CH00016. 21p. (CONF-8009111— 
3). NTIS, PC A02/MF A0O1. Order Number DE82017628. 

From 5. international symposium on inhaled particles; Car- 
diff, UK (8 Sep 1980). 

Portions of document are illegible. 
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The long-term lung retention of 3.6-m-diameter polystyrene 
particles tagged with Sr-85 was measured in 5 healthy nonsmokers, 
6 healthy ex-smokers, 8 smokers, and 6 persons with chronic ob- 
structive lung disease (COLD). Normal long-term clearance was in 
two phases with half-times of 30 +- 23 days and 296 +- 98 days, 
respectively, 27 +- 13% clearing via the fast phase. Half-times and 
relative amounts clearing via the two temporal phases were inde- 
pendent of particle penetration, implying that they are associated 
with two different mechanisms clearing particles from the same 
anatomical compartment. A repeat study in one person was consist- 
ent with the first, showing that long-term clearance is a well-de- 
fined physiological function characteristic of an individual. Ciga- 
rette smoking supressed the fast clearance phase and increased the 
half-time of the slow phase by 14.7 +- 3.0 days (95% confidence 
limit) per pack-year of smoking. Healthy ex-smokers had normal 
long-term clearance, but the individuals with COLD had a signifi- 
cantly increased slow phase half-times. 


51803 (BNL—51563) Reference-material system for esti- 
mating health and environmental risks of selected material 
cycles and energy systems. Crowther, M.A.; Moskowitz, 
P.D. (Brookhaven National Lab., Upton, NY (USA)). Jul 
1981. Contract AC02-76CH00016. 120p. NTIS, PC A06/ 
MF AO1. Order Number DE82019309. 

Portions of document are illegible. 

Sample analyses and detailed documentation are presented 
for a Reference Material System (RMS) to estimate health and en- 
vironmental risks of different material cycles and energy systems. 
Data inputs described include: end-use material demands, efficiency 
coefficients, environmental emission coefficients, fuel demand coef- 
ficients, labor productivity estimates, and occupational health and 
safety coefficients. Application of this model permits analysts to es- 
timate fuel use (e.g., Btu), occupational risk (e.g., fatalities), and en- 
vironmental emissions (e.g., sulfur oxide) for specific material tra- 
jectories or complete energy systems. Model uncertainty is quanti- 
tatively defined by presenting a range of estimates for each data 
input. Systematic uncertainty not quantified relates to the bound- 
aries chosen for analysis and reference system specification. Al- 
though the RMS can be used to analyze material system impacts 
for many different energy technologies, it was specifically used to 
examine the health and environmental risks of producing the fol- 
lowing four types of photovoltaic devices: silicon n/p single-crystal 
cells produced by a Czochralski process; silicon metal/insulator/se- 
miconductor (MIS) cells produced by a ribbon-growing process; 
cadmium sulfide/copper sulfide backwall cells produced by a spray 
deposition process; and gallium arsenide cells with 500X concentra- 
tor produced by a modified Czochralski process. Emission coeffi- 
cients for particulates, sulfur dioxide and nitrogen dioxide; solid 
waste; total suspended solids in water; and, where applicable, air 
and solid waste residuals for arsenic, cadmium, gallium, and silicon 
are examined and presented. Where data are available the coeffi- 
cients for particulates, sulfur oxides, and nitrogen oxides include 
both process and on-site fuel-burning emissions. 


51804 (CONF-820219—3) General-linear-models _ap- 
proach for comparing the response of several species in acute- 
toxicity tests. Daniels, K.L.; Goyert, J.C.; Farrell, M.P.; 
Strand, R.H. (Oak Ridge National Lab., TN (USA)). 1982. 
Contract W-7405-ENG-26. 14p. NTIS, PC A02/MF AO1. 
Order Number DE82011442. 

From SAS Users Group international meeting; San Francis- 
co, CA, USA (14 Feb 1982). 

Portions of document are illegible. 

Acute toxicity tests (bioassays) estimate the concentration of 
a chemical required to produce a response (usually death) in fifty 
percent of a population (the LC50). Simple comparisons of LC5C 
values among several species are often inadequate because species 
can have identical LCSO values while their overall response to a 
chemical may differ in either the threshold concentration (inter- 
cept) or the rate of response (slope). A sequential approach using a 
general linear model is presented for testing differences among spe- 
cies in their overall response to a chemical. This method tests for 
equality of slopes followed by a test for equality of regression lines. 
This procedure employs the Statistical Analysis System’s General 
Linear Models procedure for conducting a weighted least squares 
analysis with a convariable. 
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51805 (CONF-820560—2) Inhalation exposures of rats to 
aerosolized diesel fuel. Dalbey, W.; Lock, S.; Garfinkel, S.; 
Jenkins, R.; Holmberg, R.; Guerin, M. (Oak Ridge National 
Lab., TN (USA)). 1982. Contract W-7405-ENG-26. 20p. 
NTIS (US Sales Only). Order Number DE82017415. 

From Society of Toxicology symposium on the toxicology 
of petroleum hydrocarbons; Washington, DC, USA (11 May 1982). 

Portions of document are illegible. 

The toxicological effects of high concentrations of aeroso- 
lized, combusted diesel fuel are being investigated in Sprague- 
Dawley rats receiving whole-body inhalation exposures. Single ex- 
posure for 2 hours to 0.5 to 7 mg/1 resulted in a concentration-re- 
lated decrease in respiratory frequency during exposure, transiently 
decreased responsiveness in a startle reflex assay just after exposure, 
and influx of granulocytes into lungs for several subsequent days. 
Repeated exposures (a total of 9) with varying aerosol concentra- 
tion, duration, and frequency have resulted in altered pulmonary 
free cell number, pulmonary function, responsiveness in startle 
reflex assay, and histopathology. 


51806 (CONF-820624—3) Toxicology Information Re- 
sponse Center: a ten-year perspective. Oen, C.; Winslow, 
S.G.; Gerstner, H.B. (Oak Ridge National Lab., TN 
(USA)). 1982. Contract W-7405-ENG-26. 13p. NTIS, PC 
A02/MF A0O1. Order Number DE82017430. 

From American Society for Information Science mid-year 
meeting; Knoxville, TN, USA (13 Jun 1982). 

The Toxicology Information Response Center (TIRC) re- 
cently completed its first decade of work. The founding of the 
center coincided with a growing national concern about chemicals 
in the environment and their potential deleterious effects upon 
human populations. This paper discusses the concept, design, and 
the evolution of TIRC’s products and services as they relate to 
trends in the user community, the increase in toxicology-related lit- 
erature, and regulatory and media interest in specific areas of toxi- 
cology. Advances in information science and technology are dis- 
cussed as to their potential positive impact on the future of TIRC 
and its continuing growth. 


51807 (DOE/EV/02989—2) Effects of oil on tundra 
ponds and streams. Final report, October 1, 1978-September 
30, 1980. Hobbie, J.E. (Marine Biological Lab., Woods 
Hole, MA (USA). Ecosystems Center). May 1982. Contract 
AC02-76EV02989. 13p. NTIS, PC A02/MF AOl. Order 
Number DE82018899. 

The effects of nutrient enrichment on an arctic tundra 
stream were studied in 1979 and 1980. The site was the Kuparuk 
River of the North Slope of Alaska. Concentrations of phosphorus 
and nitrogen in the river were extremely low, and phosphorus was 
indicated as the most important limiting nutrient. An artificial 
stream was set up to observe the effects of added nutrients on peri- 
phyton biomass and photosynthesis. The phosphorus and phospho- 
rus plus nitrogen enrichments showed significant increase in algal 
growth and production over the controls. Nitrogen alone gave no 
stimulus. The effects of petroleum hydrocarbons on the decomposi- 
tion of plant litter was observed in an experimental setup simulating 
conditions in Toolik Lake, Alaska. Overall microbial activity and 
heterotrophic activity (‘*C acetate uptake) indicated no significant 
short term effect after oil addition. In longer experiments, the de- 
composition rate of lignin and cellulose components of Carex was 
observed by following ‘*C labelled compounds. Various inhibitory 
and stimulatory responses were found. The studies on zooplankton 
and fish responses to crude oil were carried out in aquaria simulat- 
ing Toolik Lake. Zooplankton with large surface to volume ratios 
(Daphnia) were observed to be most susceptible, while animals 
with large bodies were the least (Heterocope). After 2 days the oil 
had lost its lethal effect, but a 12 hour exposure was enough to 
reduce the population 95%. High doses of oil produced no mortal- 
ity even on small arctic grayling. Respiration was reduced 40% 
after the exposure but recovery was total after 3 days. The long 
term recovery from an oil spill was monitored in several ponds 
near Barrow, Alaska. Almost total recovery of the normal biota 
took about 2 years. Exceptions to this were changes in species com- 
position among planktonic algae observed for 6 years, and the 
elimination of varius zooplankton and aquatic insects for up to 7 
years. 
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51808 (DOE/EV/03972—T1) Progress report on induc- 
tion of transformations in cultured epithelial cells, 8-1-78 to 
5-31-79. Yubas, J.M. (New Mexico Univ., Albuquerque 
(USA)). 1979. Contract AS04-77EV03972. 5p. NTIS, PC 
A02/MF A0O1. Order Number DE82015019. 

During the report period the induction of morphologic 
transformation in both murine and human epithelial lung cultures 
was studied. The results of the first dose-response curve study 
showed a dose dependent increase in the yield of transformants 
versus methylcholanthrene concentration through 5 ug/ml followed 
by a decline in yield at 10 ug/ml. These curves are in terms of 
transformants per cell exposed and therefore fit with conventional 
wisdom, i.e., the rising arm of the curve reflects an increase in 
transformants with dose, while the descending arm reflects the 
counterbalancing effects of cytotoxicity. Attempts to repeat this 
curve consistently failed. By sequentially removing each of the ad- 
ditives, it was learned that it was necessary to have high levels of 
hydrocortisone present during carcinogen exposure in order to 
obtain successful morphologic transformation. A repeatable assay 
for morphologic transformation of epithelial lung cells is now estab- 
lished. Two human lung samples have been studied in essentially 
the same system. Of the three transformed human lines studied 
thusfar, all have grown to form colonies in soft agar, and all have 
formed multicellular tumor speroids. The relationship between the 
morphologic transformant and the cells which give rise to soft agar 
collonies, multicellular tumor spheroids and, hopefully, tumors is 
problematic. The solution awaits a clonal isolation technique for the 
transformants. (ERB) 


51809 (DOE/EV/04267—3) Health effects of combus- 
tion-generated soot and polycyclic aromatic hydrocarbons. 
Progress report, May 1, 1979-April 30, 1980. Thilly, W.G. 
(Massachusetts Inst. of Tech., Cambridge (USA)). May 
1980. Contract AS02-77EV04267. 127p. NTIS, PC A07/MF 
A01l. Order Number DE82005468. 

Portions of this report are illegible. 

Mutagen studies on soot and soot components are reported 
in aspects dealing from quantitative chemical analyses of samples 
and mutagenesis of cells and microorganisms exposed to mutagens, 
to bioassay developments and techniques. Several polycyclic aro- 
matic hydrocarbons are characterized and discussed. 


51810 (DOE/EV/04552—T1) Investigation of _ lead, 
carbon monoxide and thiocyanate in blood samples from the 
Third National Health & Nutrition Evaluation Survey 
(HANES III). Progress report, August 1, 1981-March 15, 
1982. (Pittsburgh Univ., PA (USA)). 1982. Contract AS02- 
7TEV04552. 9p. NTIS, PC A02/MF AOl. Order Number 
DE82014678. 

A number of conclusions are apparent from the data. First, 
among the children 3 to 1! years of age, the mean COHb is some- 
what higher for the large cities than for the smaller cities and rural 
area. These observations indicate that general air pollution by CO 
in the metropolitan areas is not contributing greatly to exposure to 
the nonsmoking population. There is little indication that white and 
black children differ to any significant extent. Second, for the 
adults who reported never smoking, the urban-rural gradient is 
somewhat greater than for the children, although it is still relatively 
small. Confounding by occupational exposures to CO among the 
adults contributes to this larger urban-rural gradient. The difference 
between blacks and whites, with blacks definitely higher, is ex- 
plained by greater likelihood of occupational exposures. In sum- 
mary, analysis of carboxyhemoglobin by degree of urbanization 
shows an urban-rural gradient for both children and adults, with 
the results for adults affected by the likelihood of occupational ex- 
posures, especially for the blacks. (ERB) 


51811 (DOE/EV/10428—13, pp 103-151) Air pollution 
and respiratory disease. Whittemore, A.S. Jul 1982. NTIS, 
PC Al1/MF AO1. Contract AC02-80EV 10428. 

Portions of document are illegible. 

In SIMS study on statistics and environmental factors in 
health. Final technical report to Department of Energy. 

This review contains an extensive bibliography and critical 
summary of major health effects studies. Its general conclusions are 
that while the existence of respiratory damage due to air pollution 
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has been established beyond reasonable doubt by a large body of 
work, little of this work can be used to obtain reliable estimates of 
effects at specified levels. There are no convincing epidemiological 
data indicating that current or even moderately less stringent stand- 
ards are inadequate to protect the public health. On the other hand, 
there is an equal dearth of such data indicating that standards 
should be relaxed. Morbidity studies are more sensitive and reliable 
than are the corresponding mortality studies. 


51812 (DOE/EV/10428—13, pp 153-227) Models of 
human exposure to air pollution. Ott, W.R. Jul 1982. NTIS, 
PC Al1/MF AO1. Contract AC02-80EV 10428. 

Portions of document are illegible. 

In SIMS study on statistics and environmental factors in 
health. Final technical report to Department of Energy. 

The existing literature reveals that a variety of concepts of 
human exposure to air pollution have been suggested. Various au- 
thors have not defined exposure in the same manner, and it appears 
likely that exposure, as frequently defined by these investigators, 
may not be representative of the concentrations reaching members 
of the population and entering their lungs. This report suggests 
(with examples) unambiguous quantitative definitions for concepts 
such as integrated exposure, average exposures, standardized expo- 
sure, and standardized exposure with running, consecutive, and sep- 
arated averaging periods. Recently, scientific interest in the prob- 
lem of estimating human exposures to environmental pollution has 
increased. 


51813 (IS—4791) Health and environmental research. 
Quarterly report, October 1-December 31, 1981. (Ames Lab., 
IA (USA)). Apr 1982. Contract W-7405-ENG-82. 22p. 
NTIS, PC A02/MF A0O1. Order Number DE82018274. 

Progress on the following studies is summarized: health and 
environmental impact of waste and biomass to energy processes; 
characterization of organic pollutants; environmental effects of 
using municipal solid wastes as a supplementary fuel; microbiologi- 
cal air quality of the Ames Municipal Solid Waste Recovery 
System; solid waste to methane study; high resolution luminescence 
spectroscopy (x-ray laser excited Shpol'skii spectroscopy, rotation- 
ally cooled fluorescence spectroscopy, and fluorescence line nar- 
rowing spectroscopy); lead mission-environmental aspects of energy 
recovery from waste and biomass; risk assessment of municipal 
wastes as a supplemental fuel. An executive summary of a report on 
the health and environmental effects of refuse-derived fuel produc- 
tion and coal co-firing technologies is also included. (JGB) 


51814 (KHM-I—04, pp 13-31) Health effects of mercury. 
Nordberg, G.F. (Umeaa Universitet (Sweden)). Inst. foer 
Hygien. Apr 1981. (In Swedish). NTIS (US Sales Only), PC 
A06/MF AOl1. 

From Does mercury pose health and environmental prob- 
lems for coal utilization conference; Stockholm, Sweden (22 Jan 
1981). 

) A review of health effects of metallic, inorganically and or- 
ganically bound mercury is presented and dose-response curves are 
discussed. 


51815 (LBL—13501, pp 145-146) Mitotic recombination 
in Saccharomyces cerevisiae. Esposito, M.S.; Bruschi, C.V.; 
Maleas, D.T.; Bjornstad, K.A. Apr 1982. NTIS, PC A09/ 
MF AOI. 

In Biology and Medicine Division annual report, 1980-1981. 

The observation that many mutagenic carcinogens stimulate 
mitotic recombination in yeast has renewed interest in the mecha- 
nisms and genic control of both spontaneous and induced mitotic 
recombination. The yeast system is particularly advantageous for 
studying spontaneous mitotic recombination because rare recombin- 
ants can be recovered and subjected to genetic analysis. Our studies 
of spontaneous mitotic recombination in wild-type diploid cells pro- 
vided evidence that many, if not all, mitotic exchanges between ho- 
mologous chromosomes occur before chromosomal duplication. 


51816 (LBL—13501, pp 151-152) Carcinogenic potency. 
Gold, L.S.; Sawyer, C.B.; Havender, W.R.; Ames, B.N. 
Apr 1982. NTIS, PC A09/MF AO1. 
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In Biology and Medicine Division annual report, 1980-1981. 
A mathematical model of carcinogenic potency and comput- 


er programs to calculate an index of potency have been developed. 
Substantial progress has been made setting up a data base on the 
potency values of 1,200 cancer tests on about 250 chemicals. 


51817 (LBL—13501, pp 152-156) Comparative analysis 
of data from short-term tests for carcinogens and mutagens. 
McCann, J.; Hayashi, L.; Horn, L. Apr 1982. NTIS, PC 
A09/MF AOl1. 

In Biology and Medicine Division annual report, 1980-1981. 

A data base of short-term test results has been constructed 
that will provide a powerful resource for resolving issues of compa- 
rability, both between various short-term tests and between short- 
term and animal cancer tests, by allowing quantitative comparisons 
to be made. A general-purpose data-base management system, 
SPIRES, that was developed at Stanford University was used. 


51818 (LBL—13501, pp 157-158) Cocarcinogenic action 
of toxic air pollutants. White, M.R.; Moore, J.A. Apr 1982. 
NTIS, PC A09/MF AO1. 

In Biology and Medicine Division annual report, 1980-1981. 

There is some indication that at least one toxic gas, sulfur 
dioxide (SO2) when combined with a chemical carcinogen, may in- 
crease the incidence of tumors in animals over that of the carcino- 
gen alone. In the experiment reported here, the chemical carcino- 
gen administered to mice was benzo(a)pyrene (BP), an environmen- 
tal pollutant. In contrast to our earlier experiments, BP was given 
at the midpoint of exposure to the gas in order to more closely sim- 
ulate the human situation in which exposure to both agents is likely 
to be simultaneous. 


51819 (LBL—13501, pp 160-162) Tumor promoter and 
tumor virus induced changes in gene expression and protein 
phosphorylation in avian cells, Laszlo, A.; Hatie, J.; Bissell, 
M.J. Apr 1982. NTIS, PC A09/MF AO1. 

In Biology and Medicine Division annual report, 1980-1981. 

The effect of the classical tumor promoter, 12-O-tetradecan- 
oyl 13-phorbol acetate (TPA) on gene expression and protein modi- 
fication in cultured chicken cells has been studied. Previous studies 
from this and other laboratories have shown that the treatment of 
cells in culture with TPA induced a phenotype similar to transfor- 
mation with tumor viruses. In particular, TPA-treated chicken em- 
bryonic fibroblasts (CEF) resemble CEF that have been trans- 
formed with Rous sarcoma virus (RSV), a tumor virus that con- 
tains RNA. 


51820 (LBL—13501, pp 162-165) Test systems for tumor 
promoters: analysis of possible health hazards in Euphorbia 
lathyris. Bissell, M.J.; Nemethy, E.K.; Riddle, L.; Laszlo, 
A.; Calvin, M. Apr 1982. NTIS, PC A09/MF AO1. 

In Biology and Medicine Division annual report, 1980-1981. 

Taking advantage of the known effects of TPA on cells in 
culture, a sensitive test system has been developed for detectning 
unknown tumor promoters. Here we describe the use of the system 
in detecting promoter activity in Euphorbia lathyris extracts before 
and after treatment with organic solvents in the preparation of syn- 
thetic fuels. 


51821 (LBL—14599) Inhibition of cellular DNA synthe- 
sis in serum stimulated populations of TC-7 monkey kidney 
cells by benzo[a]pyrene-7,8-dihydrodiol-9-10-oxide. Treon, 
S.M. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). May 1982. Contract AC03-76SF00098. 130p. 
NTIS, PC A07/MF A0O1. Order Number DE82018718. 

Thesis. 

The inhibitory effects of Benzo[a]pyrene Diol Epoxide (BaP 
DE) on DNA replication and growth of serum-stimulated TC-7 
monkey kidney cells were examined. The results of growth studies 
showed total toxicity at concentrations in excess of 1.7 4M but no 
inhibition of growth below this level. A concentration of 1.7 »M 
reduced the rate of growth by half and decreased the cloning effi- 
ciency to 10-15% of that found for untreated cells. In contrast satu- 
ration density cultures showed little or no toxic response even at 
high dosage levels suggesting that cell division was necessary for 
the expression of toxicity. An increased lag period and dose de- 
pendent decreases in the rate of DNA synthesis followed BaP DE 
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exposure. Doses above 1.7 1M prevented stimulated cells from ac- 
complishing the G; to S transition. BaP DE decreased the rate of 
replication unit initiation, caused the premature arrest of elongation, 
and inhibited the maturation of nascent DNA segments. Nascent 
strand elongation arrested at subreplicon sizes with concentrations 
above 1.7 uM. Lower concentrations inhibited the maturation of re- 
plicon sized segments in a noncoordinate manner. This class of 
lesion was not toxic to dividing cells and may be responsible for the 
increased SCE seen after BaP treatment in other systems and for 
the predisposition of treated cells towards transformation. These 
studies suggest that toxicity results when adduct levels exceed 1 per 
strand per replication unit and consists of at least two components. 
The first is an arrest of the G:-S transition. The second effect arises 
from the inability of cells to complete RUs due to the existence of 
multiple adducts between tandem initiation sites. (ERB) 


51822 (NP—2903755) Recultivation rate of pine forests 
damaged by smoke. Athari, S. (Goettingen Univ. (Germany, 
F.R.)). 3 Jul 1980. 165p. (In German). NTIS (US Sales 
Only), PC A08/MF A0O1. Order Number DE82903755. 

Thesis. 

The growth rate of pollution-damaged pine forests is investi- 
gated with particular regard to methodology. The source of pollu- 
tion in the present investigation was the Koenigshall-Hindenburg 
potassium plant. Drilling chips and trunk slices were used for the 
investigations. Trunks of damaged and undamaged pines were ana- 
lyzed and compared. The trees were classified according to their 
age and importance within the forest. In the wood samples, growth 
rings were measured with an accuracy of 1/100 mm. Damaged 
trees are assumed to have disturbed growth rings during the pollu- 
tion period; for this reasen, the measured growth values were syn- 
chronized. After successful dendrochronological dating of growth 
values, up to 6 lacking growth rings per radius were found in 
normal trees and up to 19 in damaged trees. Under similar condi- 
tions, subdominant trees had more missing growth rings than domi- 
nant trees. The investigation shows that also the time schedule of 
cutting prior to pollution and preliminary cutting due to pollution 
should be known for an objective interpretation of the growth rates 
of damaged trees. Accurate growth dating is absolutely necessary 
investigating trees damaged by smoke. The methods of evaluation 
employed are discussed in great detail. As an alternative, the 
method of a sliding average of relative growth ring indexes is pre- 
sented which has not been applied so far. Strongly damaged trees 
seem to experience a 67% reduction in growth during the pollution 
period. After shutdown of the pollution source, a slight recovery 
can be noticed. Analyses of trunk disks or as the most ideal case, of 
the whole trunk are recommended as the analysis of drilling chips 
is not a satisfactory method of determining growth rates. 


51823 (NP—2903756) Examination of the lead contents 
in tartar, dental hard tissues, alveolar bones, and venous 
blood. Emslander, N. (Muenchen Univ. (Germany, F.R.). 
Klinik fuer Zahn-, Mund- und Kieferkrankheiten). 16 Jan 
1979. 67p. (In German). NTIS (US Sales Only), PC A04/ 
MF AO1. Order Number DE82903756. 

Thesis. 

In the summary of literature, it was tried to give an exten- 
sive presentation of existing publications on the lead contents in 
tartar and dental hard tissue. In experiments, the lead contents in 
tartar, dental hard tissue, alveolar bones, and venous blood of 21 
persons with ‘normal, civilization-caused’ lead exposition were 
tested. As trace analysing method, the atom absorption spectrom- 
etry was used in its flameless form in the graphite pipe. The analyt- 
ic results obtained were evaluated statistically. The average values 
of the ‘normal, civilization-caused’ lead contents were in tartar (4.37 
+- 2.12 ppM), in the crown of a tooth (9.17 +- 1.40 ppM), in the 
root of a tooth (5.41 +- 2.28 ppM), in the alveolar bone (4.95 +- 
1.51 ppM), and in venous blood (12.01 +- 3.55 g/100 ml). Differ- 
ences in the lead contents of tooth root, alveolar bones, and tartar 
could not be found. The lead contents of the crown of the tooth, 
however, was significantly lower. An examination of 5 persons 
with occupational lead exposition revealed strongly increased lead 
contents in all parameters. The determination of the lead contents 
in the tartar was found to be more suitable than the traditional indi- 
cators lead contents in the bones or in the dental hard tissues for 
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detecting chronic lead exposition, especially because the test materi- 
al is very easy to gain. 


51824 (ORNL—5904) Publications in biomedical and en- 
vironmental sciences programs, 1981. Moody, J.B. (comp.). 
(Oak Ridge National Lab., TN (USA)). Jul 1982. Contract 
W-7405-ENG-26. 248p. NTIS, PC All/MF A0Ol. Order 
Number DE82019734. 

Portions of document are illegible. 

This bibliography contains 698 references to articles in jour- 
nals, books, and reports published in the subject area of biomedical 
and environmental sciences during 1981. There are 520 references 
to articles published in journals and books and 178 references to re- 
ports. Staff members in the Biomedical and Environmental Sciences 
divisions have other publications not included in this bibliography; 
for example, theses, book reviews, abstracts published in journals or 
symposia proceedings, pending journal publications and reports 
such as monthly, bimonthly, and quarterly progress reports, con- 
tractor reports, and reports for internal distribution. This document 
is sorted by the division, and then alphabetically by author. The 
sorting by divisions separates the references by subject area in a 
simple way. The divisions represented in the order that they appear 
in the bibliography are Analytical Chemistry, Biology, Chemical 
Technology, Information R and D, Health and Safety Research, In- 
strumentation and Controls, Computer Sciences, Energy, Engineer- 
ing Technology, Solid State, Central Management, Operations, and 
Environmental Sciences. Indexes are provided by author, title, and 
journal reference. 


51825 (ORNL/EIS—197) Assessment of risks to human 
reproduction and to development of the human conceptus 
from exposure to environmental substances. Galbraith, W.M.; 
Voytek, P.; Ryon, M.G. (Oak Ridge National Lab., TN 
(USA); Environmental Protection Agency, Washington, DC 
(USA). Office of Research and Development). Feb 1982. 
Contract W-7405-ENG-26. 165p. (EPA/600/9—82-001; 
CONF-8010259—Summ.; CONF-801286—Summ.). NTIS, 
PC A08/MF A0O1. Order Number DE82007897. 

From US Environmental Protection Agency conference on 


assessment of risks to human reproduction; Atlanta, GA, USA (1 
Oct 1980). 


Portions of document are illegible. 

The Offices of Health Research and of Health and Environ- 
mental Assessment within the Office of Research and Development 
sponsored a conference to produce a technical document on the 
current status of risk assessment methodologies for teratogenic and 
other reproductive effects. The conference brought together scien- 
tists knowledgeable in reproductive biology and teratology to dis- 
cuss techniques and concepts pertinent to developing risk assess- 
ment methodologies. The document is divided into three main sub- 
ject areas: assessment of toxicity to female reproduction, assessment 
of toxicity to male reproduction, and assessment of toxicity to the 
conceptus. There are three supplemental parts: pharmacokinetics 
and epidemiologic considerations, which are common to all toxico- 
logical assessments, and a special section on the behavioral aspects 
of sexual development. The specific areas addressed are the poten- 
tial adverse effects on the female and male reproductive systems as 
well as adverse effects on the developing conceptus. A broad range 
of problems and effects are discussed, including infertility, early re- 
sorption of the conceptus, and possible behavioral disorders pro- 
ducted by subtle changes in the biochemical environment of the 
fetus. Suggestions are given for improvement in standard toxicolo- 
gical protocols for evaluation of reproductive risks, identifies new 
concepts and procedures that can be immediately applicable, and 
designates those that need further expansion and development 
through research. Included is a discussion on the predictive ability 
of the tests in estimating risk. 


51826 (ORNL/TM—8448) Biomedical and environmental 
sciences programs at the Oak Ridge National Laboratory. 
Preston, E.L.; Getsi, J.A. (comps.). (Oak Ridge National 
Lab., TN (USA)). Jul 1982. Contract W-7405-ENG-26. 69p. 
NTIS, PC A04/MF AO1. Order Number DE82019897. 

A major objective of the biomedical and environmental sci- 
ences (BES) research at the Oak Ridge National Laboratory 
(ORNL) is to provide information on environmental, health, and 
safety considerations that can be used in the formulation and imple- 
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mentation of energy technology decisions. Research is directed at 
securing information required for an understanding of both the 
short- and long-term consequences of the processes involved in 
new energy technologies. Investigation of the mechanisms responsi- 
ble for biological and ecological damage caused by substances asso- 
ciated with energy production and of repair mechanisms is a neces- 
sary component of this research. The research is carried out by the 
staff of four divisions and one program: Biology Division, Environ- 
mental Sciences Division, Health and Safety Research Division, In- 
formation Division, and the Life Sciences Synthetic Fuels Program. 
Research programs underway in each of these divisions are dis- 
cussed. Information on the following subjects is also included: inter- 
actions with universities; interactions with industry; technology 
transfer; recent accomplishments in the areas of program, publica- 
tions, awards, and patents; and new initiatives. (JGB) . 


51827 (PB—82-133315) Potential health effects of resi- 
dential energy conservation measures. Final report Feb 80— 
Feb 81. Young, G.S.; Hagopian, J.H.; Hoyle, E.R. (Little 
(Arthur D.), Inc., Cambridge, MA (USA)). Jul 1981. 299p. 
NTIS, PC A13/MF AOI. 

Literature search and data collection activities focused on 
the identification of types, sources, and concentrations of pollutants 
found in the residential environment; epidemiological studies of the 
health effects of indoor pollution; domestic and foreign standards 
for pollutants found in the residential environment; and studies 
which characterize and measure rates of residential air infiltration. 
The literature was reviewed and annotated bibliographies were pre- 
pared for indoor air quality, indoor air pollution health effects, and 
residential air infiltration. Topical discussions were prepared which 
focused on the current status of indoor air quality and the health 
effects of exposure to indoor air pollutants. Air infiltration data 
were analyzed and factors related to the house itself, the behavior 
of residents, and the microenvironment surrounding the house were 
identified and their complex relationship was described. Future 
trends of infiltration rates were also discussed. Investigation of the 
relationship between indoor and outdoor pollutants and their rela- 
tive contributions to indoor air quality resulted in the construction 
of a matrix which combines the indoor-outdoor relationships with 
changes in infiltration rates and different types of pollutants. Rec- 
ommendations for future research and development concerning 
indoor air quality were developed. 


51828 (UCRL—87236) Role of human- and animal-sperm 
studies in the evaluation of male reproductive hazards. Wyro- 
bek, A.J.; Gordon, L.; Watchmaker, G. (Lawrence Liver- 
more National Lab., CA (USA)). 7 Apr 1982. Contract W- 
7405-ENG-48. 24p. (CONF-8108125—1). NTIS, PC A02/ 
MF AO1. Order Number DE82013404. 

From Latin American course in genetic toxicology; Mexico 
City, Mexico (24 Aug 1981). 

Human sperm tests provide a direct means of assessing 
chemically induced spermatogenic dysfunction in man. Available 
tests include sperm count, motility, morphology (seminal cytology), 
and Y-body analyses. Over 70 different human exposures have been 
monitored in various groups of exposed men. The majority of expo- 
sures studied showed a significant change from control in one or 
more sperm tests. When carefully controlled, the sperm morphol- 
ogy test is statistically the most sensitive of these human sperm 
tests. Several sperm tests have been developed in nonhuman mam- 
mals for the study of chemical spermatotoxins. The sperm morphol- 
ogy test in mice has been the most widely used. Results with this 
test seem to be related to germ-cell mutagenicity. In general, animal 
sperm tests should play an important role in the identification and 
assessment of potential human reproductive hazards. Exposure to 
spermatotoxins may lead to infertility, and more importantly, to 
heritable genetic damage. While there are considerable animal and 
human data suggesting that sperm tests may be used to detect 
agents causing infertility, the extent to which these tests detect heri- 
table genetic damage remains unclear. (ERB) 





6483 / ERA VOL. 7, NO. 19 


51829 Chlorpromazine distribution in hamsters and mice 
bearing transplantable melanoma. Fairchild, R.G. (Brookha- 
ven National Lab., Upton, NY); Greenberg, D.; Watts, 
K.P.; Packer, S.; Atkins, H.L.; Som, P.; Hannon, S.J.; Brill, 
A.B.; Fand, I.; McNally, W.P. Cancer Research; 42: 556- 
562(Feb 1982). Contract AC02-76CH00016. 

Chlorpromazine (CPZ) distribution was measured in tissues 
of Syrian golden hamsters bearing Greene melanoma and in 
BALB/c mice bearing Harding-Passey melanoma. Distribution was 
evaluated as a function of time (0.5 to 14 days) and as a function of 
single and multiple doses (up to five) of from 5 to 50 mg CPZ per 
kg body weight. Routes of administration (i.p., i.v., p.o.) were com- 
pared. The physiological behavior of CPZ is of interest as it is used 
extensively as a tranquilizing drug (Thorazine). Further, since CPZ 
binds to the pigment melanin, the possibility exists of using CPZ to 
transport diagnostic or therapeutic agents to melanoma. It was 
found that, at 2 days postinjection, tumor/tissue concentration 
ratios exceeded 10 for metabolizing organs, such as liver, and 100 
for background tissues, such as blood and muscle. Absolute concen- 
trations of CPZ in tumor exceeding 100 pg CPZ per g tumor were 
obtained with both single and multiple doses. This selective high 
concentration in tumor would make CPZ an ideal vehicle for the 
transport of boron to tumor for use in neutron capture therapy via 
the !°B(n,a)’Li reaction. 


51830 Molecular mechanisms of cadmium detoxification 
in cadmium-resistant cultured cells: role of metallothionein 
and other inducible factors. Hildebrand, C.E.; Griffith, J.K.; 
Tobey, R.A.; Walters, R.A.; Enger, M.D. (Los Alamos Na- 
tional Lab., NM). pp 279-303 of Biological roles of metal- 
lothionein. Amsterdam, Netherlands; Elsevier North Hol- 
land, Inc. (1982). 

The studies presented in this paper provide evidence that 
Cd** detoxification or accommodation at the cellular level is regu- 
lated by a multiplicity of factors. Clearly, the capacity of cells to 
synthesize MT is an important mechanism in the acquisition of cel- 
lular Cd** resistance. However, the rapidity with which cells are 
able to synthesize MT in response to Cd** exposure has also been 
found to be essential in the development of increased cellular Cd* 
resistance. The control over Cd** -induced expression of MT in the 
variant Cd/sup r/ cell types are shown to be exerted primarily at 
the level of transcriptional regulation of thionein genes. The Cd/ 
sup r/ cell sublines were examined to determine whether increased 
rapidity of the MT induction response could be ascribed to an in- 
creased number of genes encoding MT sequences, available for 
transcription upon Cd* exposure in the more rapidly responding 
cell type(s). Molecular hybridization analyses of the genomic 
DNAs from the CHO cell and the Cd?*-resistant sublines using a 
cDNA tracer specific for Cd**-induced gene sequences showed 
that (a) the genes coding for 400 NT sized Cd** -induced-sequences 
were unamplified in both CHO and Cd/sup r/2C10 cells, (b) the 
Cd/sup r/20F4 cell induction-specific DNA sequences were ampli- 
fied ~ 10-fold above the level in CHO and Cd/sup r/2C10 cells, 
and (c) the Cd/sup r/30F9 cell, the most Cd** -resistant of the vari- 
ant sublines, displayed only a 3-4-fold amplification of the induc- 
tion-specific sequences. In both the Cd/sup r/20F4 and Cd/sup r/ 
30F9 cell types, the induction specific sequences appeared to be 
amplified coordinately, suggesting that the sequences involved in 
the Cd** -induced response are functionally linked. 


51831 Model for the effect to excision repair on the sur- 
vival of human cells exposed to chemical carcinogens. Miller, 
J.H. (Pacific Northwest Lab., Richland, WA); Heflich, R.H. 
Chemico-Biological Interactions; 39: 45-55(1982). Contract 
AC06-76RL01830. 

A model is presented which correlates the survival of 
normal human fibroblasts (NF) after exposure to N-acetoxy-2-acety- 
laminofluorene (N-AcO-AAF) with the rate of excision of carcino- 
gen residues bound to DNA. Measurements of the rate of excision 
of carcinogen residues bound to DNA. Measurements of the rate of 
excision of carcinogen residues suggest that this is a first-order 
process with 37% of the adducts remaining after about 70 h. From 
this information and the dose-response relationship for survival of 
NF and repair deficient cells we can determine the mean number of 
adducts required to produce a potentially lethal lesion and the ef- 
fective time available for repair. When these adjustable parameters 
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have been determined, we can use the model to predict the rate of 
excision in partially repair-deficient cells and the effect of extending 
the repair period by arresting cell growth after treatment. Survival 
studies in which cells were held at confluence for varying amounts 
of time between treatment and replating at low density show good 
agreement with the predictions of the model. 


51832 Examination of procedures for acute toxicity tests 
with the fathead minnow and coal synfuel blends. Becker, 
C.D.; Crass, D.W. (Pacific Northwest Lab., Richland, WA). 
Archives of Environmental Contamination and Toxicology; 11: 
33-40(1982). Contract AC06-76RL01830. 

Static and flow-through procedures were examined for con- 
ducting acute toxicity tests with the fathead minnow, Pimephales 
promelas Raf., and water-soluble fractions of a liquid synfuel blend 
derived from coal. Static conditions were characterized by declines 
in levels of dissolved oxygen (DO) and total dye-complexable phen- 
olics over the 96-hr test period. Renewal of exposure solutions each 
12 or 24 hr retarded, but did not prevent, dissolved oxygen and 
phenolic declines and periodic disturbance of fish caused stress. 
Flow-through test conditions, particularly 9.0 volumetric turnovers 
daily, provided suitably stable levels of DO and phenolics. Mortal- 
ity reached or exceeded 50% when fish were exposed to about 8.6 
to 8.9 mg 17? total phenolics during static or renewal tests, but was 
less than 25% under flow-through conditions. Microorganism de- 
velopment in static solutions was primarily responsible for declines 
in DO and phenolic levels. Differences in fish mortality between 
static and flow-through tests suggested the latter was most useful 
for evaluating toxicity of aqueous extracts from liquified coals. Re- 
sults of labortory tests, however, may not accurately portray field 
conditions where biodegradation or other environmental interac- 
tions occur. 


51833 History of mercury and mercurialism, Maurissen, 
J.P.J. (Univ. of Rochester School of Medicine, NY). New 
York State Journal of Medicine; 81: No. 13, 1902-1909(Dec 
1981). Contract AC02-76EV03490. 

Although geologic sources partially account for the presence 
of mercury in the ecosystem, human ignorance and industrial care- 
lessness have been at the origin of most of the accidents and out- 
breaks of mercury poisoning. May the yet too numerous victims of 
mercury help remove the veil of secrecy surrounding the outbreaks 
and prevent other large-scale chemical pollutions in the future. 


51834 The detection of in vivo hematotoxicity of benzene 
by in vitro liquid bone marrow cultures. Harigaya, K.; Miller, 
M.E.; Cronkite, E.P.; Drew, R.T. (Brookhaven National 
Lab., Upton NY). Toxicology and Applied Pharmacology; 60: 
No. 2, 346-353(15 Sep 1981). Contract DE-AC02- 
76CH00016. 

Bone marrow toxicity induced by benzene inhalation was in- 
vestigated in mice using an in vitro bone marrow culture system 
and a bioassay for leukemia. Donor animals (6-week-old female 
C57B1/6J) were exposed to 400 ppm benzene 6 hr/day for either 9 
days (5 days/week) or for 11 consecutive days. Cell suspensions 
from long-term bone marrow cultures established from benzene-ex- 
posed mice showed a progressive reduction in the number of spleen 
colony-forming cells (the hematopoietic stem cell) compared to 
control. Different combinations of adherent cell layers and reinocu- 
lated cells showed that cultures containing bone marrow cells from 
benzene-exposed mice had a lower capacity to maintain stem cell 
proliferation than normal combinations irrespective of whether ben- 
zene-exposed marrow was in the adherent cell layers or reinoculat- 
ed cells. These results indicate that benzene inhalation produces 
stem cell injury leading to diminished self-replication and derange- 
ment of the adherent marrow population. Bone marrow cultures 
from benzene-treated mice did not develop detectable transforma- 
tion in vitro throughout the culture period. Neonatal mice inoculat- 
ed with cultured cells from benzene-exposed mice have not devel- 
oped leukemia during an 8-month period after inoculation. 
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51835 Non-covalent intercalative binding of 7,8-dihy- 
droxy-9,10-epoxybenzo(a)pyrene to DNA. Geacintov, N.E. 
(New York Univ., NY); Yoshida, H.; Ibanez, V.; Harvey, 
R.G. Biochemical and Biophysical Research Communications; 
100: No. 4, 1569-1577(30 Jun 1981). 

When the benzo(a)pyrene diol epoxide (+) -78,8a-dihy- 
droxy-9a,10a-epoxy-7,8,9,10-tetrahydrobenzo(a)pyrene (BPDE) is 
mixed into a DNA solution, a 10nm red shift in the absorption 
maximum of BPDE appears at 354nm which is due to a non-cova- 
lent intercalation complex. The major reaction pathway at this in- 
tercalation site is the hydrolysis of BPDE to its tetraol which is ac- 
companied by a decrease in the absorbance and a shift from 354 to 
353nm (the latter is due to intercalated tetraol). The non-covalent 
binding constants are approximately 8200M~! for BPDE and 
3300M~! for the tetraol at 25°C, pH 7.0. Covalent adduct formation 
between BPDE and DNA occurs either at another, external bind- 
ing site, or after some rearrangement of the intercalated BPDE, 
since covalent adducts display a 345nm absorption maximum (2nm 
red shift only). 


51836 Isolation of alkaline mutagens from complex mix- 
tures. Ho, C.H.; Guerin, M.R.; Clark, B.R.; Rao, T.K.; 
Epler, J.L. (Oak Ridge National Lab., TN). Journal of Ana- 
lytical Toxicology; 5: 143-147(May 1981). Contract W-7405- 
ENG-26. 

A method for the preparative-scale enrichment of alkaline 
mutagens from complex natural and anthropogenic mixtures is de- 
scribed. Mutagenic alkaline fractions were isolated from cigarette 
smoke, crude petroleum, and petroleum substitutes derived from 
coal and shale. 


51837 Influence of cadmium on the intestinal uptake and 
absorption of calcium in the rat. Chertok, R.J. (Comparative 
Animal Research Lab., Oak Ridge, TN); Sasser, L.B.; Calla- 
ham, M.F.; Jarboe, G.E. Journal of Nutrition; 111: No. 4, 
631-638(Apr 1981). Contract DE-AC05-760R00242. 

To determine the effects of cadmium on the intestinal ab- 
sorption of calcium, everted gut sacs from rats orally dosed with 0, 
0.05, 0.5 or 5.0 mg Cd daily for 3 weeks were placed in media con- 
taining 4 x 10-5 M Ca. Tissue content of calcium after 1 hour incu- 
bation was approximately 1.5 times greater for the 5-mg Cd dose. 
Serosal fluid content of calcium was decreased by the 0.5- and 5- 
mg Cd/day doses. In other experiments, gut sacs were incubated in 
bathing media containing 4 x 107° Ca and Cd in concentrations of 
10-* to 10-2 M. Tissue and serosal fluid uptake of calcium de- 
creased as Cd concentration increased. To determine the effects of 
cadmium on the accumulation of calcium against a concentration 
gradient, equimolar concentrations of Cd were placed in the muco- 
sal and serosal fluids. Cadmium was added to the mucosal fluid. 
The accumulation of calcium was abolished by 1.5 x 10° M Cd 
while at 10° M Cd the accumulation was decreased to one-third 
the control value. The results indicate that acute or chronic expo- 


sure of the intestine to cadmium decreases the intestinal absorption 
of calcium. 


51838 Negative test for transplacental carcinogenicity of 
nickel subsulfide in fischer rats. Sunderman, F.W., Jr.; 
McCully, K.S.; Rinehimer, L.A. (Univ. of Connecticut, Far- 
mington). Research Communications in Chemical Pathology 


and Pharmacology; 31: No. 3, 545-554(Mar 1981). Contract 
EV-03140. 


Transplacental carcinogenicity of nickel subsulfide (NisS2) 
was tested by im administration of NisS: (20 mg) to 8 pregnant 
Fischer rats on day 6 of gestation. Control dams received a similar 
injection of the vehicle. The progeny at risk for tumor development 
comprised 50 offspring (17 males, 33 females) of NisS2-treated dams 
and 53 offspring (29 males, 24 females) of control dams. Body 
weights of progeny of NisS2 treated dams were lower than progeny 
of control dams, but sex-specific cumulative mortality rates in the 
two groups did not differ significantly. By age 26 months, 2 malig- 
nant and 2 benign tumors developed in progeny of NisS2-treated 
dams, versus 3 malignant and 2 benign tumors in progeny of con- 
trol dams. Hence, administration of NisS2 to pregnant rats had no 
significant effect upon tumor incidence in the progeny. 
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51839 Interaction of glutathione and ascorbic acid in 
guinea pig lungs exposed to nitrogen dioxide. Leung, H.-W.; 
Morrow, P.E. (Univ. of Rochester, NY). Research Commu- 
nications in Chemical Pathology and Pharmacology; 31: No. 1, 
111-118(Jan 1981). Contract DE-AC02-76EV03490. 

The interaction of two important water-soluble antioxidants, 
glutathione and ascorbic acid, was studied. The perfused guinea pig 
lung was found to contain about twice as much reduced glutathione 
as ascorbic acid. Nitrogen dioxide exposure decreased the levels of 
the two antioxidants both in vitro and in vivo. Ascorbic acid con- 
centration was lowered to a greater extent than glutathione. The 
pulmonary ascorbic acid level was identical in both control and 
glutathione-deficient guinea pigs exposed to nitrogen dioxide, sug- 
gesting that there was little interaction between the two antioxi- 
dants in the lungs during oxidant stress. 


51840 Growth, development and yield responses of pinto 
beans and soybeans to hydrogen ion concentrations of simu- 
lated acidic rain. Evans, L.S. (Brookhaven National Lab., 
Upton, NY); Lewin, K.F. Environmental and Experimental 
Botany; 21: 103-113(1981). Contract AC02-76CH00016. 

Greenhouse experiments were performed to determine 
changes in seed yield of soybeans (Glycine max L.) and pinto beans 
(Phaseolus vulgaris L.), exposed to simulated rain of 2, 398, 794, 
1259, 1995 and 3162 eq 1~! H* (pH 5.7, 3.1, 2.9, 2.7 and 2.5, re- 
spectively). Simulated acidic rain of 794 eq 17! H* (pH 3.1) and 
above decreased the dry mass of seeds, leaves, and stems of pinto 
beans compared with plants exposed to rain of 2 weq 1-1 H*. Ona 
percentage mass basis the decrease in seed yield was comparable to 
reductions in biomass of leaves and stems. The decrease in yield of 
pinto beans by simulated acidic rain was attributed to a decrease in 
the number of seeds per pod. In soybeans, simulated acidic rain of 
794 and 3162 weq 17! H* (pH 3.1 and 2.5, respectively) decreased 
the dry mass of both stems and leaves. However an increase in seed 
yield occurred when plants were exposed to rain of 794 neq 1~' H* 
(pH 3.1) which resulted from a larger dry mass per seed. In gener- 
al, simulated acidic rain decreased leaf enlargement of the first-pro- 
duced leaves of pinto beans but had no effect on enlargement of 
leaves produced later in development. In soybeans, a decrease in 
leaf enlargement occurred in leaves produced later in development 
than in the first-produced leaves. Rain acidity response functions 
were established between the responses of various plant parameters 
and the hydrogen ion concentration of the simulated rainfalls. 
These rain acidity response functions are used to better understand 
(1) the sensitivity of various processes to simulated acidic rain and 
(2) how the differences in sensitivity of these various processes 
affect plant productivity. 


51841 Effects of simulated, acidified rain on nodulation 
of leguminous plants by Rhizobium spp. Shriner, D.S.; John- 
ston, J.W. (North Carolina State Univ., Raleigh). Environ- 
mental and Experimental Botany; 21: No. 2, 199-209(1981). 
Contract W-7405-ENG-26. 

Simulated rain acidified with sulfuric acid to pH 3.2 inhibit- 
ed Rhizobium nodulation of greenhouse- and field-grown kidney 
beans (Phaseolus vulgarius "Red Kidney”) and greenhouse-grown 
soybeans (Glycine max "Lee”). Plants were inoculated with Rhizo- 
bium and exposed at regular intervals to simulated rain of pH 3.2 
+/- 0.1 or pH 6.0 +/- 0.2 at a rate of 1.9-5.7 cm/week for 1-9 
weeks. Nodulation of kidney beans and soybeans exposed to acid 
"rain" (pH 3.2) was inhibited by 73%. Neither nitrogenase activity 
per plant nor nitrogenase activity per nodule formed was consist- 
ently inhibited, however. Nodulation of kidney beans was inhibited 
when “rain” of pH 3.2 was applied only to the foliage as well as 
when applied only to the soil or to the soil and foliage together. 
Inhibition of nodulation was partially or completely reversed in 
three or four soil types tested by addition of dolomitic lime (0.75 g/ 
kg soil ~ 1500 kg/ha). These results suggest that acidic precipita- 
tion is a potentially important environmental stress factor under 
marginal site conditions where bacterial symbiosis may be critical 
to the fitness of temperate leguminous plants. 
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51842 Sensitivity of Drosophila melanogaster to low con- 
centrations of gaseous mutagens: III. Dose-rate effects. Kale, 
P.G.; Baum, J.W. (Brookhaven National Lab., Upton, NY). 
Environmental Mutagenesis; 3: 65-70(1981). Contract AC02- 
76CHO00016. 

Sex-linked recessive lethal mutations were induced in D me- 
lanogaster males by chronic as well as acute treatments of gaseous 
1,2-dibromoethane ranging from 2.3 to 31 ppm.hr. Acute treatments 
corresponding to each chronic treatment were made by increasing 
chemical concentration approximately 30 times with a concomittant 
decrease in exposure period. Germ cell stages sampled, in order of 
decreasing sensitivity, were spermatocytes, spermatids, and sperma- 
tozoa. The most significant finding is that no consistent pattern of 
difference is observed between acute and chronic exposure for 
three of the four exposure levels. Only at the highest exposure level 
(30-31 ppm.hr) was any consistent difference observed between 
chronic and acute exposure levels. At the higher exposure level in 
all three germ cell stages the acute exposure showed a significant 
increase in mutation frequency over the chronic exposure. The 
greater acute vs chronic mutation frequency for spermatozoa, a 
metabolically inactive cell stage, leads to the conclusion that the ex- 
posure rate effect at high exposure levels is due to systemic factors 
such as metabolic deactivation or elimination rather than repair of 
premutational damage in the target cells. The significance of these 
observations in risk assessment for environmental pollutants is dis- 
cussed. 


51843 Synergistic, additive, and antagonistic mutagenic 
responses to binary mixtures of benzo(a)pyrene and 
benzo(e)pyrene as detected by strains TA98 and TA100 in the 
Salmonella/microsome assay. Hass, B.S.; Brooks, E.E.; Schu- 
mann, K.E.; Dornfeld, S.S. (Argonne National Lab., IL). 
Environmental Mutagenesis; 3: 159-166(1981). Contract W- 
31-109-ENG-38. 

Binary mixtures of benzo(a)pyrene (B(a)P) and 
benzo(e)pyrene (B(e)P) produce synergistic mutagenic (comuta- 
genic) responses in Salmonella typhimurium strain TA98 (a frame- 
shift detector). The optimum enhancement (25 X) was found at 
B(a)P concentration of 0.3 wg/plate and B(e)P concentration of 1.5 
pg/plate. The response of strain TA100 (mostly a base-substitution 
detector) is opposite that of TA98, showing antagonism and additi- 
vity in similiar concentration ranges. 


51844 Physiology of ecotypic plant response to sulfur 
dioxide in Geranium carolinianum L. Taylor, G.E. Jr.; 
Tingey, D.T. (Corvallis Environmental Research Lab., OR). 
Oecologia; 49: 76-82(1981). Contract W-7405-ENG-26. 

Populations of Geranium carolinianum, a winter annual plant 
common in disturbed habitats, vary in their foliar response to sulfur 
dioxide, and pollution resistance is characteristic of populations 
sampled from areas in which SO2 has been a prominent stress. The 
physiological basis of this ecotypic response was investigated using 
a whole-plant gaseous exchange system in which leaf resistance to 
H2O efflux and SO: influx were concurrently monitored. Total SO2 
flux (ug cm™* h~*) to the plant, which is the sum of leaf adsorptive 
and absorptive loss, varied as an inverse function of leaf resistance 
(s cm™'), and the relationship was modeled using linear regression 
techniques. Total SO flux was partitioned to leaf surface and inter- 
nal fractions using estimation procedures with the regression analy- 
sis. SO2 flux into the leaf interior, the pollutant fraction responsible 
for causing foliar injury, was strikingly similar for resistant and sen- 
sitive plants at each concentration. Resistant plants must absorb 
30% more SO: than their sensitive counterparts in order to exhibit 
comparable levels of foliar injury. Therefore, in G. carolinianum 
the predominant explanation for genetically controlled and quanti- 
tatively inherited differences in plant response to SOx is not vari- 
able pollutant flux but rather disparate physiological-biochemical 
processes affecting pollutant toxicity, cellular perturbation and 
repair. This conclusion is relevant to understanding how popula- 
tions of G. carolinianum respond over time to elevated levles of 
SOz and may explain the inherent susceptibility of this species com- 
pared with plants with which it co-exists. 
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51845 Temporal advancement of diethylnitrosamine car- 
cinogenesis in aging mice. Clapp, N.K.; Perkins, E.H.; 
Klima, W.C.; Cacheiro, L.H. (Oak Ridge National Lab., 
TN). Journal of Gerontology; 36: No. 2, 158-163(1981). Con- 
tract W-7405-ENG-26. 

Female BALB/c mice were given diethylnitrosamine (DEN) 
in their drinking water beginning at 2.5, 9.5, and 17 months of age 
(cumulative dose approximately 300 to 400 mg/kg body weight) or 
were untreated. Median times of death for the treatment groups 
were 193, 168, and 125 days, respectively, after cessation of DEN 
treatment and were significantly different (p < .01). Induced 
tumors in the three respective age groups were of squamous fore- 
stomach (88, 87, and 84%), vascular tumors of the liver (11, 13, and 
16%), and adenomas of the lung (65, 56, and 54%). Controls had 
no forestomach or liver tumors and relatively low incidences of 
lung tumors. The fact that aging mice have similar incidences and 
types of tumors of the same size and in the same tissues, but at an 
earlier time, shows that (1) DEN is carcinogenic in aging BALB/c 
mice; (2) age at treatment does not alter the tumor-susceptible tis- 
sues nor types of tumors after DEN treatment; (3) tumor incidences 
are not affected by age at time of treatment; (4) mice die earlier 
with induced tumors with increasing age at time of treatment; (5) 
age-matched non-DEN-treated mice die from different diseases 
(leukemias) than do DEN-treated mice (stomach and liver tumors). 
These observations may be related, in part, to an identified age-de- 
pendent decrease in immunocompetency or to other age-related 
changes, such as vascular or hormonal, which could explain tempo- 
ral advancement in the tumorigenic process. 


51846 Neuroendocrine effects of acute nickel chloride ad- 
ministration in rats. Clemons, G.K.; Garcia, J.F. (Lawrence 
Berkeley Lab., CA). Toxicology and Applied Pharmacology; 
61: 343-348(1981). Contract W-7405-ENG-48. 

An sc injection of nickel chloride (20 and 10 mg/kg) led to a 
profound and consistent increase of circulating prolactin (PRL) 
levels after 1 day and lasted for 4 days (p < 0.001) in male rats. 
Increases in insulin levels occurred 1 and 2 days postinjection. The 
nickel-induced PRL rise could be abolished by a simultaneous ad- 
ministration of 2-bromo-a-ergocryptine (CB 154). In vitro incuba- 
tion of pituitaries from rats that received 20 mg/kg of nickel chlo- 
ride 48 hr prior to sacrifice released more PRL into the culture 
medium, as well as contained more PRL in the final tissue than did 
the pituitaries from control animals. The hypothalamic extracts 
(HE) obtained from hypothalami of nickel-injected rats were tested 
also in vitro on normal rat pituitaries and the results showed that 
the HE from such rats released more PRL and therefore had less 
prolactin-inhibiting factor (PIF) than the HE obtained from control 
rats. The results show that nickel chloride has effects on the endo- 
crine system that (a) last considerably longer than previously re- 
ported, (b) are mediated through the neuroendocrine system, and 
(c) instead of specifically inhibiting PRL secretion from the pitu- 
itary promote high circulating PRL levels lasting from 1 to 4 days. 


51847 Gastrointestinal absorption of cadmium in mice 
during gestation and lactation I. short-term exposure studies. 
Bhattacharyya, M.H. (Argonne National Lab., IL); Whel- 
ton, B.D.; Peterson, D.P. Toxicology and Applied Pharmacol- 
ogy; 61: 335-342(1981). Contract W-31-109-ENG-38. 

A single dose of carrier-free }°°CdCl, was administered by 
gavage to mice on a given day of gestation or lactation, and the 
amount of cadmium in the whole mouse (minus gastrointestinal 
tract) and in individual organs was determined 72 hr later. Follow- 
ing cadmium administration on Day 15 of gestation there was a 
threefold increase in cadmium concentration in the duodenum at 72 
hr over that in the duodenum of nonpregnant controls. Following 
administration on Days 10 and 17 of lactation, cadmium absorption 
increased two- to threefold over that measured in nonpregnant con- 
trols. For the latter 2 days of administration during lactation, a 12- 
fold increase in duodenal retention of cadmium at 72 hr occurred, 
along with a three- to fourfold increase in renal retention; the per- 
centage of whole body cadmium deposited in the kidneys increased 
twofold, from 19.3% in nonpregnant controls to 42.9% in mice ad- 
ministered cadmium on Day 17 of lactation. By administration Day 
24 of lactation, experimental mice absorbed cadmium to the same 
extent as did nonpregnant controls, and duodenal and kidney reten- 
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tion of cadmium at 72 hr also returned to control levels. In contrast 
to the kidney, the amount of cadmium retained by the liver was not 
altered appreciably throughout gestation and lactation. 


51848 Determinants of irritant termination behavior. 
Wood, R.W. (Univ. of Rochester, NY). Toxicology and Ap- 
plied Pharmacology; 61: 260-268(1981). 

Mice will respond to escape from airborne chemical irritants. 
Irritant concentration is major determinant of this performance. Be- 
havioral variables also affect both the acquisition and sensitivity of 
this behavior. Mice will rapidly learn to poke their nose into a 
conical sensor if the poke terminates the delivery of 0.1% ammonia 
and produces a facial shower of clean humidified air from the 
sensor. Without a response-contingent facial shower mice learned 
more slowly to escape from ammonia, and did not acquire compa- 
rable levels of performance. Subsequent access to a facial shower 
improved their performance within a few sessions. Discontinuing 
the facial shower for mice who learned the task with it resulted in a 
moderate disruption of performance. Requiring five responses 
rather than a single response for irritant termination resulted in a 
steeper concentration-effect curve which is more useful for the 
evaluation of the relative aversive potency of airborne chemical ir- 
ritants. A comparison of two prototypical irritants demonstrated 
that the aversive concentration of ammonia at which 50% of the 
irritant deliveries are terminated (ACS5O) is 334 ppm; the ACSO for 
acetic acid is 43 ppm. Therefore, acetic acid is approximately eight 
times more aversive than ammonia. 


51849 Chronic postweaning lead exposure and response 
duration performance. Cory-Slechta, D. (Univ. of Rochester, 
NY); Bissen, S.T.; Young, A.M.; Thompson, T. Toxicology 
and Applied Pharmacology; 60: 78-84(1981). Contract DE- 
AC02-76EV03490. 

Twenty-one-day-old male weanling rats were started on a 
chronic exposure regimen of 0, 100, or 300 ppm lead acetate in dis- 
tilled water. They were trained to press a lever for food reward at 
55 days of age. Subsequently, a schedule of differential reinforce- 
ment of minimum response duration was imposed, in which only 
lever press durations greater than or equal to a required duration 
were followed by food presentation. Under these conditions, re- 
sponse durations of control animals approximated schedule require- 
ments; lead treatment shortened response durations. Treated rats 
also paused for longer periods before initiating responses. Differ- 
ences between the treated groups were not apparent. Individual dif- 
ferences were observed in susceptibility to lead-induced behavioral 
changes. Some treated animals tended to show greater session-to- 
session variability than did controls. Even when a tone was added 
to signal that the required duration had elapsed, certain treated rats 
failed to show modal response duration values consistent with the 
schedule requirement. Failure to improve performance of lead- 
treated rats by external stimulus control has not previously been re- 
ported. 


51850 Changes in pulmonary phospholipid biosynthetic 
enzymes after nitrogen dioxide exposure. Wright, E.S.; 
Mavis, R.D. (Univ. of Rochester, NY). Toxicology and Ap- 
plied Pharmacology; 58: 262-268(1981). Contract DE-AC02- 
76EV03490. 

The activities of phospholipid synthesizing enzymes and 
marker enzymes were measured in homogenates and subcellular 
fractions of lungs and livers of rats 2 days after exposure to 42 ppm 
nitrogen dioxide (NO2) for 5 hr. DNA content of NO2-exposed 
lungs increased 33% over air-exposed controls, while protein in all 
fractions was elevated about twofold. The ratios of wet to dry 
weight remained unchanged. The specific activity of microsomal 
glycerol-3-phosphate acyltransferase was 42% higher than controls, 
while phosphatidate phosphohydrolase and choline phosphotrans- 
ferase were 26 and 20% higher in microsomal specific activity. The 
microsomal marker enzyme NADPH cytochrome c_ reductase 
showed similar specific activities in microsomes from NOs or air- 
exposed animals. Glycerolphosphate phosphatidyltransferase and 
the mitochondrial marker succinate cytochrome c reductase were 
higher in specific activity by 28 and 23% in mitochondrial fractions 
from NO:-exposed lungs. Total lung activities of all enzymes meas- 
ured were 80-180% higher in NO2-exposed lungs. No changes in 
any of the measured parameters were observed in liver due to NO2 
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exposure. These results are consistent with the generally observed 
proliferative response of lung cells after toxic insult. The large in- 
crease in total lung activity of phospholipid biosynthesizing en- 
zymes suggests that the proliferating cells are enriched in these en- 
zymes relative to other cell types. 


51851 Modification of rat operant behavior by ozone ex- 
posure. Weiss, B.; Ferin, J.; Merigan, W.; Stern, S.; Cox, C. 
(Univ. of Rochester, NY). Toxicology and Applied Pharma- 
cology; 58: 244-251(1981). Contract DE-AC02-76-EV03490. 
Ozone exposure may induce extrapulmonary consequences, 
such as reductions in the spontaneous activity of rodents, or com- 
plaints in humans of lethargy, headache, chest discomfort, and 
other subjective symptoms. Further evidence of behavioral disrup- 
tion was provided by this experiment. Twelve rats were trained to 
perform a bar-pressing response maintained by food reward.Food 
pellets were delivered according to a fixed interval 5-min reinforce- 
ment schedule. Exposures encompassed a range of concentrations 
from 0.1 to 2.0 ppm. A single exposure lasted 6 hr, and successive 
exposures were separated by at least 6 days. Compared to perform- 
ance under control conditions (ambient air), response rates fell lin- 
erly from 0.1 to 1.4 ppm. During individual 6-hr exposures, the 
rates declined from the beginning to the end of the session. These 
results, given the sedentary nature of the task, reflect reduced incli- 
nation rather than impaired physiological capacity to respond. 


51852 Induction of O-deethylase activity as an index to 
exposure to coal-derived products and trace environmental 
pollutants. Bostick, W.D.; Kao, J.; Holland, J.M.; Mrochek, 
J.E. (Oak Ridge National Lab., TN). Clinical Chemistry 
(Winston-Salem, North Carolina); 27: No. 9, 1516-1523(1981). 
Contract W-7405-ENG-26. 

The metabolism of the synthetic substrate 7-ethoxyresorufin 
is a selective measure of the activity of cytochrome P-448 monoox- 
ygenase, the subset of cytochrome P-450-mediated enzymes prefer- 
entially induced by polycyclic aromatic hydrocarbons and related 
compounds. 7-Ethoxycoumarin metabolism, on the other hand, re- 
flects total (nonselective) cytochrome P-450 monooxygenase activi- 
ty. Either substrate yields a single, highly fluorescent product, ame- 
nable to direct, sensitive assay with the portable centrifugal analyz- 
er. We used these assays with liver microsomes from C57/BL6 
mice for the short-term bioassay of the dose-dependent effects of 
exposure to selected environmental toxins, including synthetic pe- 
troleums, polychlorinated biphenyls, and their oxidative degrada- 
tion products. 


51853 Penetration and distribution of carbon particles in 
a teleost fish, Poecilia formosa (Girard), the Amazon molly. 
Woodhead, A.D. (Brookhaven National Lab., Upton, NY). 
Journal of Fish Biology; 19: 237-242(1981). 

Data is given on the tissue distribution of carbon particles in 
Amazon mollies exposed for periods of 24-120 h to a 0-0.05% sus- 
pension. Very little carbon penetrated the body, either by way of 
the intestine or the gills. The little amount that entered appeared to 
pass almost exclusively through the posterior intestine. There was 
no anatomical specialization of the cells in this area equivalent to 
Peyer's patches in the intestine of mammals. We suggest that the 
uptake in the posterior intestine is related to its greater surface area 
and possibly to some enhanced mobility. After intraperitoneal (ip) 
injection, carbon that entered the body accumulated at three sites: 
the heart, the mesentery and, especially, in the head kidney. By 120 
h large accumulations were seen in the intertubular areas of the 
kidney; there was no evidence of excretion of carbon particles from 
these areas. (JMT) 


51854 Syngeneic immune response to rat tracheal epithe- 
lial cells transformed in vitro by N-methyl-N-nitro-N-nitroso- 
guanidine. Braslawsky, G.R. (Oak Ridge National Lab., 
TN); Steele, V.; Kennel, S.J.; Nettesheim, P. British Journal 
of Cancer; 44: 247-257(1981). Contract W-7405-ENG-26. 
Two cell lines (2-10-1 and 8-10-2) derived by exposure of 
primary tracheal explants to MNNG in vitro were not tumorigenic 
in syngeneic F-334 rats or athymic BALb/c (nu/nu) mice at early 
passage, but became tumorigenic at late passage. These cell lines 
are therefore suited to study the expression of neoantigens during 
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neoplastic development. Transplantation resistance to late-passage, 
tumorigenic cells was induced in syngeneic rats using an immuniza- 
tion protocol of repeated cell inoculation and tumour ablation. 
Spleen cells from such animals were reactive in 20h microcytotoxi- 
city assays against neoplastic cell lines, but unreactive to normal 
tracheal epithelial cells. Similarly, immune spleen cells co-cultivated 
in vitro for 6 days with irradiated neoplastic cell lines before assay 
for microcytotoxicity were strongly reactive, whereas co-cultiva- 
tion with normal epithelial cells did not stimulate reactivity. Anti- 
body to these neoplastic cell lines was demonstrated in sera of 
tumor-resistant rats by an indirect radiolabelled-antibody binding 
test and by indirect immunofluorescence. There was no significant 
binding to normal tracheal epithelial cell outgrowths. 


51855 The relationship of dietary protein to metallothion- 
ein and cadmium-induced renal damage. Revis, N.W. (Oak 
Ridge National Lab., TN). Toxicology; 20: 323-333(1981). 
Contract W-7405-ENG-26. 

The effect of dietary protein on the concentration of kidney 
metallothionein and cadmium in relationship to renal damage was 
investigated. Rats fed a low-protein diet accumulated significantly 
less cadmium in the kidney, liver, lung, and small intestine than rats 
fed a normal or high-protein diet. Metallothionein synthesis and/or 
storage was significantly reduced in rats fed the low-protein diet 
compared with rats fed the normal or high-protein diet. In rats fed 
the high-protein diet extensive proximal renal tubular necrosis was 
observed when kidney cadmium was below 200 pg/g wet weight 
and metallothionein was above 740 wg/g wet weight. Proximal tu- 
bular necrosis was slight to moderate in rats fed the normal or low- 
protein diet, which correlated with relatively low levels of cadmi- 
um and metallothionein in the kidney. These studies show that di- 
etary protein affects the tissue level of both cadmium and metal- 
lothionein. The results also demonstrate that extensive renal 
damage can occur when the level of kidney cadmium is below the 
suggested critical concentration of 200 ug/g wet weight. Based on 
studies which show the nephrotoxic effects of cadmium-metalloth- 
ionein and results of the present experiments, we suggest that the 
concentration of this complex in the kidney is of greater pathologi- 
cal impotance than the level of kidney cadmium. 


51856 Modification of lung tumor development in A/J 
mice. Witschi, H.P.; Hakkinen, P.J.; Kehrer, J.P. (Oak 
Ridge National Lab., TN). Toxicology; 21: 37-45(1981). Con- 
tract W-7405-ENG-26. 

Strain A mice were injected with urethan, 3-methylcholanth- 
rene or dimethylnitrosamine and given repeated injections of buty- 
lated hydroxytoluene (BHT). This treatment significantly increased 
multiplicity of lung tumors induced by all 3 carcinogens. Two 
other antioxidants, butylated hydroxyanisole (BHA) or a-toco- 
pherol (vitamin E) did not enhance tumor formation, nor did 
methylcyclopentadienyl manganese tricarbonly (MMT), an agent 
capable of producing cell proliferation in lung. Lungs were more 
susceptible to the carcinogenic action of urethan 2 weeks following 
BHT-induced injury, but not during the phase of acute cell prolif- 
eration in lung. It is concluded that the effects of BHT on lung 
tumor development in mice are not related to its properties as an 
antioxidant or to its capability to produce extensive cell prolifera- 
tion in lung. 


51857 Interaction between benzo[a]pyrene and mouse 
skin in organ culture. Smith, L.H.; Holland, J.M. (Oak 
Ridge National Lab., TN). Toxicology; 21: 47-57(1981). Con- 
tract W-7405-ENG-26. 

An in vitro method for studying the interaction between tri- 
tiated benzo[a]pyrene ({SH]BP) and intact mouse skin was investi- 
gated. [*H]BP was applied to the epidermal surface of the skin 
floating on medium, and radioactivity in the medium was measured 
periodically. After 48-h incubation, about 45% of the radioactivity 
was in the medium; of this amount, about 80% accumulated during 
the first 48 h. Incubation temperature, metabolic inhibitors, and the 
amount of BP applied caused pronounced effects on accumulation; 
slight to moderate effects were noted for the type and volume of 
medium and vehicle used. Results of the temperature and inhibitor 
experiments indicated that accumulation of radioactivity depended 
on cell viability. About 80% of the radioactivity in the medium was 
water soluble, showing that biotransformation of BP by skin cells 
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occurred. We are using the skin organ culture method to help un- 
derstand the interaction of mammalian skin with hydrocarbon mix- 
tures. A study of these interactions may lead to metabolic, cyto- 
toxic, and macromolecular-binding profiles that characterize a car- 
cinogenic mixture of hydrocarbons. 


51858 Quasifree electron attachment to carcinogens in 
liquid cyclohexane. Bakale, G.; McCreary, R.D.; Gregg, 
E.C. (Case Western Univ., Cleveland, OH). Cancer Bio- 
chemistry and Biophysics; 5: 103-109(1981). Contract DE- 
AS0278EV0476. 

The quasifree electron attachment rate constant, k/sub e/, 
was measured in liquid cyclohexane at 20°C for 76 chemicals that 
had been tested for bacterial mutagenicity in at least one of five 
earlier studies designed to determine the correlation between bacte- 
rial mutagenicity and animal carcinogenicity. A millionfold range 
of k/sub e/’s was observed with the k/sub e/ of 37 of 42 carcino- 
gens being equal to or greater than the diffusion-controlled electron 
attachment rate constant, k/sub d/, of 2.9 x 10'* M~! s~1, whereas 
k/sub e/ was less than k/sub d/ for 30 of 34 noncarcinogens. These 
results yield a sensitivity of 88 percent for k/sub e/ = k/sub d indi- 
cating a chemical’s carcinogenicity and a specificity also of 88% for 
k/sub e/ <K/sub d/ indicating a noncarcinogenic chemical. The 
observed quasifree electron attachment sensitivity and specificity 
compare favorably with previously observed Ames-test mutageni- 
city/carcinogenicity correlations which suggest that k/sub e/ meas- 
urements also may be of value in a carcinogen-screening program. 


51859 Effects of dietary bran and the colon carcinogen 
1,2-dimethylhydrazine on faecal £-glucuronidase activity in 
mice. London, J.F.; Clapp, N.K.; Henke, M.A. (Oak Ridge 
National Lab., TN). Food and Cosmetics Toxicology; 19: 707- 
711(1981). 

To evaluate the physiological changes that might provide 
either mechanistic or prognostic information in colon carcinogene- 
sis, we treated 8-wk-old male BALB/c mice with semisynthetic 
bran diets containing 20% by weight of either soya bean, winter 
wheat, or corn bran and gave ten weekly injections (from age 11 to 
21 wk) of 20 mg 1,2-dimethylhydrazine (DMH)/kg body weight. 
Appropriate controls were included. Faecal samples were collected 
11 to 13 wk after completion of DMH treatment and after 24 to 26 
wk of continuous bran diet feeding. Daily faecal B-glucuronidase 
activity fluctuations were observed, but these were not statistically 
significant. Faecal enzyme activity varied depending upon the type 
of bran diet (control > wheat > soya bean > corn). DMH gener- 
ally depressed faecal enzyme activity to a statistically significant 
degree (P < 0.03). These results demonstrate the persistent enzyme 
alterations produced by DMH and the assay’s sensitivity for detect- 
ing such change. Further, the effects of diet suggest that dietary 
brans cause physiological changes that have the potential to modify 
colon carcinogenesis. 


51860 Method for projecting age-specific mortality rates 
for certain causes of death. Leggett, R.W.; Crawford, D.J. 
(Oak Ridge National Lab., TN). Risk Analysis; 1: No. 3, 
205-215(1981). Contract W-7405-ENG-26. 

A method is presented for projecting mortality rates for cer- 
tain causes on the basis of observed rates during past years. This 
method arose from a study of trends in age-specific mortality rates 
for respiratory cancers, and for heuristic purposes it is shown how 
the method can be developed from certain theories of cancer induc- 
tion. However, the method is applicable in the more common situa- 
tion in which the underlying physical processes cannot be modeled 
with any confidence but the mortality rates are approximable over 
short time intervals by functions of the form a exp(bt), where b 
may vary in a continuous, predictable fashion as the time interval is 
varied. It appears from applications to historical data that this pro- 
jection method is in some cases a substantial improvement over 
conventional curve-fitting methods and often uncovers trends 
which are not apparent from observed data. 
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51861 Monitoring inorganic pollutants in domestic and 
farm animals. Bertram, H.P. (Univ. of Muenster, Germany). 
pp 111-131 of Monitoring environmental materials and 
specimen banking. Luepke, N.P. (ed.). The Hague, Nether- 
lands; Martinus Nijhoff Publishers (1979). 

From International workshop on monitoring environmental 
materials and specimen banking; West Berlin, F.R. Germany (23 
Oct 1978). 

The environemental classification of the inorganic trace ele- 
ments must be based upon aspects as essentiality, toxicity, kinetics 
and extent of occurrence in environment. The nonessential and 
toxic elements cadmium, lead and mercury should have the highest 
priority. The organs recommended for monitoring and banking 
must have an indicator function, reflecting acute and chronic expo- 
sure. Since most trace elements are distributed inhomogeneously in 
organisms, accumulation compartments usable as monitoring speci- 
mens have to be selected. The distribution patterns for the different 
trace elements are widely unknown; in several cases indicator func- 
tion is proved, e.g. liver for Cd, inorganic Hg, Pb, Se, Co, similar 
to wildlife and humans. Most analytical work was done about the 
compartments liver, kidneys, milk (cow) and hair (wool, feathers). 
Among the analytical procedures of choice for determination trace 
element concentrations, atomic absorption spectrometry including 
different specific methods, and neutron activation analysis must be 
mentioned. The uncertainty of the analytical method depends on 
the element, the concentration of the element and the kind of tissue. 
Matrix effects may cause systematic errors, influencing the accura- 
cy of the method. 


5604 Other Environmental Pollutant Effects 


REFER ALSO TO CITATION(S) 49108 


51862 (UCRL—86451) Non-ionizing radiation safety pro- 
gram at Lawrence Livermore National Laboratory. Counts, 
D.L. (Lawrence Livermore National Lab., CA (USA)). Jan 
1982. Contract W-7405-ENG-48. 7p. (CONF-820613—1). 
NTIS, PC A02/MF AO1. Order Number DE82010696. 

From 3. international symposium of the Society for Radio- 
logical Protection; Inverness, UK (6 Jun 1982). 

For several years the Lawrence Livermore National Labora- 
tory (LLNL) has been developing a program to monitor our non- 
ionizing (rf/microwave) radiation sources. Survey equipment has 
been selected and personnel trained to use it; the program has iden- 
tified and evaluated approximately 200 sources. 


51863 Power-frequency electric fields averaged over the 
body surfaces of grounded humans and animals. Kaune, W.T. 
(Pacific Northwest Lab., Richland, WA). Bioelectromagne- 
tics (New York); 2: 403-406(1981). 

Calculated electric-field strengths averaged over the body 
surfaces of grounded humans, swine, rats, horses, and cattle ex- 
posed to vertical, uniform, power-frequency electric fields are pre- 
sented. To produce the same average fields over the body surfaces 
of grounded animals, as that experienced by a grounded man ex- 
posed to an unperturbed vertical field of 10 kV/m, the following 
unperturbed fields are required: swine, 19 kV/m; rat, 37 kV/m; 
horse, 18 kV/m; cow, 18 kV/m. 


51864 Relationship of 60-Hz electric-field parameters to 
the inhibition of growth of Pisum sativum roots. Robertson, 
D.; Miller, M.W.; Carstensen, E.L. (Univ. of Rochester, 

. Radiation and Environmental Biophysics; 19: 227- 
233(1981). Contract DE-AC02-76EVO3490. 

Roots of Pisum sativum were chronically exposed to 60-Hz 
electric fields ranging from 215-430 V/m and current densities from 
1.5-2.7 mA/cm?. Adjustments of the exposure medium’s conductiv- 
ity (0.035-0.14 mho/m) allowed for distinction between a field or a 
current induced perturbation in root growth rates. Inhibition of 
root growth rates was directly related to the magnitude of the ap- 
plied field and not the current density. The results are consistent 
with the postulate that the applied field acts upon the cell mem- 
brane and perturbs its function. 
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51865 Interactive effects in 60-Hz electric-field exposure 
systems. Kaune, W.T. (Pacific Northwest Lab., Richland, 
WA). Bioelectromagnetics (New York); 2: 33-50(1981). Con- 
tract DE-AC06-76RLO-1830. 

Rats were housed in two parallel rows of 12.4 cm x 25.1 cm 
x 10.2 cm high plastic cages resting on the lower electrode of a 
parallel-plate exposure system, and the actual perturbed electric 
fields experienced by an experimental animal were investigated. 
The most important results are: 1) Reducing the spacing between 
the exposure electrodes from 8.7 to 1.7 times the height of a singly 
exposed rat model, while maintaining a constant unperturbed field 
strength, resulted in a 15% increase in the electric field at the high- 
est point on the surface of the body and a 10% increase in the 
short-circuit current of the model. 2) For multiple animal expo- 
sures, increases of 10% in both the field at the point of the body 
and the short-circuit current were observed when the electrode 
spacing was reduced from 8.7 to 2.6 times the height of a rat. 3) 
Plastic cages caused 1-6% reductions in the electric field at the sur- 
face of the body, except very near the cage walls, where enhance- 
ments of more than 20% were observed. 4) When 16 rats were si- 
mulataneously exposed, the short-circuit current, I/sub s/, of an in- 
dividual subject of weight W (in g), that was surrounded on all 
sides by other rats of weight W, was reduced from the short-circuit 
current, I/sub u/, measured with the same subject individually ex- 
posed as follows: during a 12 h light (sleeping) cycle, I/sub s//I/ 
sub u/ = 1.00 - 0.0173W’/% during a 12 h night (awake) cycle, I/ 
sub s//I/sub u/ = 1.00 - 0.0136W'/2. (IMT) 


51866 General properties of the interaction between ani- 
mals and ELF electric fields. Kaune, W.T.; Gillis, M.F. (Pa- 
cific Northwest Lab., Richland, WA). Bioelectromagnetics 
(New York); 2: 1-11(1981). Contract DE-AC06-76RLO-1830. 

An analysis is given of the interaction between extremely 
low-frequency (ELF) electric fields and animals of arbitrary body 
shape. This analysis is based on three approximations which are 
valid in the ELF range: In living tissues, capacitive (displacement) 
currents are negligible compared to conduction currents; effects re- 
sulting from the finite velocity of propagation of electromagnetic 
fields are negligible; skin effect in living tissues is negligible. Major 
conclusions of the analysis are: (a) The electric field outside the 
body, the induced charge on the surface of the body, and the total 
current crossing any section through the body (eg, through the 
neck or limbs) are completely determined by the characcteristics of 
the applied ELF electric field, the shape of the body, its location 
relative to ground and other conductors, and any conduction cur- 
rents from the body to ground or other conductors. (b) All of the 
quantities in (a) can be measured using conducting animal models. 
(c) The magnitudes of the electric field outside the body and the 
induced charge density on the surface of the body are independent 
of frequency, in the ELF range, when the body is either insulated 
from or shorted to ground (and any other conductors in the 
system). (d) The only quantities affected by the electrical properties 
of the tissues comprising the body are the current density and elec- 
tric field inside the body. (e) The electric field outside and inside a 
body will be unchanged by a scaled change in its size. 


51867 Effects of intermittent 60-Hz high voltage electric 
fields on metabolism, activity, and temperature in mice. Ro- 
senbergy, R.S; Duffy, P.H.; Sacher, G.A. (Argonne Nation- 
al Lab., IL). Bioelectromagnetics (New York); 2: 291- 
303(1981). Contract W-32-109-ENG-38. 

Transient effects of 100-kV/m extremely low frequency elec- 
tric fields were studied in the white footed deermouse, Peromyscus 
leucopus. Gross motor activity, carbon dioxide production, oxygen 
consumption, and core body temperature were monitored before, 
during, and after intermittent field exposures (four hour-long expo- 
sures, at one-hour intervals). Thirty-four mice were exposed in 
cages with plastic floors floating above ground potential, and 21 
mice were exposed in cages with grounded metal floor plates. The 
first field exposure produced an immediate, transient increase of ac- 
tivity and gas measures during the inactive phase of the circadian 
cycle. All measures returned to baseline levels before the second 
exposure and were not significantly changed throughout the re- 
mainder of the exposures. The rapid habituation of field-induced 
arousal suggests that significant metabolic changes will not be 
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measured in experiments in which the interval between exposure 
and measurement is greater than two hours. 


51868 Laser action spectrum of reduced excitability in 
nerve cells. Olson, J.E. (Stanford Univ., Palo Alto, CA); 
Schimmerling, W.; Tobias, C.A. Brain Research; 204: 436- 
440(1980). Contract W-7405-ENG-48. 

The change in excitability of unstained nerve cells from 
neonatal rat cerebellum was measured as a function of the energy 
flux and wavelength of incident laser light. The energy flux was in 
the range of 0 to 100 pJ/sq.um. 6 wavelengths between 490 and 
685 nm were used. Laser pulses above a:threshold energy flux sig- 
nificantly reduced the cells’ excitability as measured by extracellu- 
lar stimulation. The sensitivity of the cells, defined as th inverse of 
the threshold energy density, increased by an order of magnitude 
toward the shorter wavelengths. These results are consistent with 
primary absorption of the light by mitochondrial enzymes, resulting 
in local heating followed by mitochondrial calcium release into the 
cytoplasm. 


57 HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 50573, 51585, 51824, 51826 


51869 (BNL—30747) Use of a mortality-ratio matrix as a 
health index. Bozzo, S.R.; Robinson, C.V.; Hamilton, L.D. 
(Brookhaven National Lab., Upton, NY (USA)). 1981. Con- 
tract AC02-76CH00016. 40p. (CONF-810652—11). NTIS, 
PC A03/MF AO1. Order Number DE82017636. 

From International symposium on health impacts of different 
sources of energy; Nashville, TN, USA (22 Jun 1981). 

Portions of document are illegible. 

The use of age- and cause-specific death ratios, for three se- 
lected countries, Chile, Japan, and the United States, showed 
changes in the health of these populations that are consistent with 
their histories of development. The changes in relative importance 
of respiratory tuberculosis and other infectious and -parasitic dis- 
eases clearly reflect the impact of the changes in quality of life in 
the three countries. The increases seen in the levels of neoplasms 
and cardiovascular diseases agree with previously found correla- 
tions with industrial development. 


51870 (CONF-820418—10) Quantitative determination of 
chrysotile asbestos in building materials by x-ray diffracto- 
metry. Stewart, J.H.; Dunn, H.W. (Oak Ridge National 
Lab., TN (USA)). 1982. Contract W-7405-ENG-26. 23p. 
NTIS, PC A02/MF A0O1. Order Number DE82013467. 

From UCC-ND and GAT environmental protection semi- 
nar; Gatlinburg, TN, USA (5 Apr 1982). 

An x-ray diffractometry technique using an internal standard 
has been developed for the quantitative measurement of the chryso- 
tile asbestos content of a wide variety of construction materials. 
This technique is simple and cost effective compared with thre 
usual need for combined x-ray powder diffraction patterns and opti- 
cal or transmission electron microscopy to determine the asbestos 
content of materials. The diffractometry method is designed to dif- 
ferentiate between construction materials which are not aabestos 
contaminated and those which require costly special handling to 
ensure employee safety. The asbestos concentration range between 
0.5 and 5.0 percent was initially investigated to meet the 1.0 percent 
asbestos Environmental Protection Agency National Emission 
Standards regulation, and has now been extended to determine as 
much as 50% chrysotile. 


51871 (NC—69-01-81) Radiological protection national 
system. Basic security rules. (Comite Estatal de Normaliza- 
cion, La Habana (Cuba)). 1981. 56p. (In Spanish). NTIS 
(US Sales Only), PC A04/MF -A0Ol. Order Number 
DE82701063. 

This work has been prepared as the first one of a set of 
standards and regulations that will be enforced to provide the pro- 
tection of men and the environment against the undesirable effects 
of ionizing radiations. It establishes, in the first place, the system of 
dose limits for the country and the principles of its utilization. It 
takes into account the CIPR’s recommendations in this area and the 
mentioned frame of reference, it establishes further the necessary 
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restrictions for the application of the limits to the professionally ex- 
posed workers, as well as to the isolated members of the public and 
the population in general. In addition it establishes the general con- 
ditions to be met for the implementation of radiological protection, 
among them, the classification of working areas and working condi- 
tions as well as the compulsory periodical medical surveillance. 


51872 (PNL—4006) Assessment of research and develop- 
ment (R and D) needs in ammonia safety and environmental 
control. Brenchley, D.L.; Athey, G.F.; Bomelburg, H.J. (Pa- 
cific Northwest Lab., Richland, WA (USA)). Sep 1981. 
Contract AC06-76RL01830. 315p. NTIS, PC Al4/MF AOl. 
Order Number DE82006186. 

This report characterizes the ammonia industry operations, 
reviews current knowledge of ammonia release and subsequent im- 
pacts, summarizes the status of release prevention and control 
methods and identify research and development needs for safety 
and environmental control. Appendices include: accidental spills 
and human exposure; adiabatic mixing of liquid nitrogen and air; 
fire and explosion hazards; and environmental impact rating tables. 
(PSB) 


51873 (SAND—82-1114) Recommendations for color 
vision testing and criteria for its implementation at Sandia 
National Laboratories. Young, L.L. III; Mossman, P.B. 
(Sandia National Labs., Albuquerque, NM (USA)). Jul 1982. 
Contract AC04-76DP00789. 9p. NTIS, PC A02/MF AO1. 
Order Number DE82019826. 

Portions of document are illegible. 

A color-vision test battery that will classify personnel ac- 
cording to the severity of their color vision abnormality is recom- 
mended for use at Sandia National Laboratories. These tests will 
result in improved job placement of color-vision-deficient personnel 
and thereby reduce the possibility of job discrimination without ad- 
versely affecting safety, health, or logistics. Preliminary etiological 
and pathophysiological aspects are discussed briefly. 
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REFER ALSO TO CITATION(S) 49172, 49304, 49379, 49414, 50522, 50563, 
51405, 51533, 51539, 51564, 51567, 51581, 51896 


51874 (ANL/EIS—14) Calculation of unsaturated hy- 
draulic conductivity. Gureghian, A.B.; Stitt, B.R.; Sanath- 
anan, L.P. (Argonne National Lab., IL (USA)). Jun 1982. 
Contract W-31-109-ENG-38. 67p. NTIS, PC A04/MF AOl. 
Order Number DE82016325. 

Portions of document are illegible. 

In recent years the subject of liquid waste dispersion in the 
unsaturated zone of an aquifer has received considerable attention 
as concern has grown for the environmental impact associated with 
the disposal of low-level radioactive waste generated by uranium 
mining and milling operations. Problems related to the leaching of 
radionuclides or other toxic wastes from tailings ponds are current- 
ly being identified. The prediction of the extent and impact of 
groundwater contamination by mathematical modeling requires the 
analytical description of soil properties at the site of interest. Soil- 
water characteristic curves, i.e. curves relating soil-water content to 
the soil-water pressure head may be obtained either by laboratory 
or field methods. These data may then be used to derive a function- 
al relationship between unsaturated hydraulic conductivity and soil- 
water content. In this report, a few models for calculating the un- 
saturated hydraulic conductivity are reviewed and compared. It ap- 
pears that the modified Millington and Quirk method remains un- 
surpassed in simplicity and accuracy. The computer programs pre- 
sented in this document are expected to be useful to those involved 
in comprehensive environmental impact statements as well as soil 
and land resource management. 
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51875 (DEMO—80/6G) Isotope hydrology study of Ka- 
lamos region (Attiki) and of the Assopos river basin. Leontia- 
dis, J.L. (Democritus Nuclear Research Center, Athens 
(Greece)). Oct 1980. 68p. (In Greek). NTIS (US Sales 
Only), PC A04/MF AOI; Also available from Library, De- 
mocritus NRC. Order Number DE82701051. 

The isotopic composition of the water was used to determine 
the mechanism of recharge of the Assopos river basin and that of 
the Kalamos springs issuing brackish water near the coast. The re- 
sults of the study permitted the catchment of the water before its 
salinization. A quantity of 73000 m* per day is now pumped and 
used as additional drinkable water for the major area of Athens 
covering about the 1/6 of the corresponding mean daily consump- 
tion. 


51876 (DEMO—81/4) Isotope hydrology study of Molai 
area in Laconia. Leontiadis, J.L. (Democritus Nuclear Re- 
search Center, Athens (Greece)). Apr 1981. 70p. NTIS (US 
Sales Only), PC A04/MF AOI; Also available from Library, 
Democritus NRC. Order Number DE82701052. 

The isotopic composition of the groundwater was used in 
order to investigate the mechanism of recharge of the Molai plain 
(Laconia) and of the coastal brackish springs of the area. The re- 
sults of this study have shown that the Tripolitza carbonates, north- 
east of the plain, do not form a unique aquifer nor contribute to the 
recharge of the plain which is mainly fed by the local rainwater. 
The brackish springs at Glyfada are fed by the Tripolitza carbon- 
ates, northeast of the Mavrovouni-Koupia fault, through an isolated 
from the neogene aquifer of the plain conduit. The water content of 
the corresponding reservoir is estimated in the range of 2318 to 
3091 hm®*. The brackish springs at Plytra are fed by the marbles of 
Chavallas and Skardolakka mountains through the bedrock of Asso- 
pos river and the neogene aquifer of that part of the plain. The 
water content of the corresponding reservoir is estimated to be 
more than 284 hm®*. The brackish coastal springs between Palea 
Monemvasia and Hierax are fed by the Tripolitza limestones south- 
east of the Mavrovouni-Koupia fault. 


51877 (DOE/ER—0120) Summary outline of DOE geo- 
science and geoscience - related research. (Department of 
Energy, Washington, DC (USA). Office of Basic Energy 
Sciences). Feb 1982. 110p. NTIS, PC A06/MF AO1. Order 
Number DE82008203. 

Portions of document are illegible. 

The Office of Basic Energy Sciences (OBES) supports long- 
range, basic research in those areas of the geosciences which are 
relevant to the nation’s energy needs. The objective of the Geosci- 
ence program is to develop a quantitative and predictive under- 
standing of geological, geophysical and geochemical structures and 
processes in the solid earth and in solar-terrestrial relationships. 
This understanding is to assure an effective knowledge base for 
energy resource recognition, evaluation and utilization in an envi- 
ronmentally acceptable manner. The work is carried out primarily 
in DOE laboratories and in universities, although some is conduct- 
ed by other federal agencies and by the National Academy of Sci- 
ences. Principal areas of interest include: Geology, Geophysics, and 
Earth Dynamics; Geochemistry; Energy Resource Recognition, 
Evaluation and Utilization; Hydrologic and Marine Sciences; and 
Solar-Terrestrial/ Atmospheric Interactions. 


51878 (INIS-mf—6870) Drentsche Aa valley system. A 
study in Quaternary geology. de Gans, W. (Vrije Univ., Am- 
sterdam (Netherlands)). 25 Sep 1981. 132p. NTIS (US Sales 
Only), PC A07/MF A011. Order Number DE82780505. 

Thesis. 

This thesis is composed of five papers concerned with Late 
Quaternary geology and geomorphology of the Aa valley system. 
The correlation and chronostratigraphic position of the layers have 
been established by radiocarbon dating. 


51879 (JAB—10145-1) Geology of the Las Vegas area. 
Tabor, L.L. (URS/John A. Blume and Associates, Engi- 
neers, San Francisco, CA (USA)). May 1982. Contract 
AC08-81NV10145. 86p. NTIS, PC A0O5/MF AOl1. Order 
Number DE82015871. 


Portions of document are illegible. 


ERA VOL. 7, NO. 19 / 6490 


This report is principally concerned with the stratigraphy 
and structure of the basin fill and older rocks of the central part of 
Las Vegas Valley, particularly that part in which the city of Las 
Vegas and its outlying districts are located. The interpretation of 
the lithology and structure of the near-surface Pliocene and Quater- 
nary rocks in the central part of Las Vegas Valley, particularly in 
the vicinity of the city of Las Vegas, was based on field work and 
the study of many well logs. 


51880 (LBL—14243) Overview of the finite-element 
method in groundwater hydrology. Narasimhan, T.N.; With- 
erspoon, P.A. (Lawrence Berkeley Lab., CA (USA)). Mar 
1982. Contract AC03-76SF00098. 17p. (CONF-820631—2). 
NTIS, PC A02/MF AO1. Order Number DE82018585. 

From 4. international conference on finite elements in water 
resources; Hanover, F.R. Germany (21 Jun 1982). 

Since its introduction into the groundwater literature during 
the mid 1960's, the finite element method has developed into a very 
powerful numerical tool for analyzing a variety of groundwater 
flow problems. Applications of the method cover flow in multi- 
aquifer systems, flow with a free surface, saturated-unsaturated 
flow, land subsidence, fractured-porous systems, and large ground- 
water basins under steady or nonsteady conditions. The method de- 
rives its power from the fact that it uses a very general technique 
for the evaluation of spatial gradients in any direction at any point 
within the flow domain. This advantage is complemented in the 
method by an integral statement of the conservation equation at the 
point of interest. The algorithms stemming from this approach 
permit relatively simple geometric inputs, even when the problem 
of interest has complex geometries. From a conceptual perspective 
there is reason to suspect that alternate formulations of the finite 
element method may be possible in which the weighted integration 
technique is dispensed with in favor of an explicit definition of the 
subdomains of integration. The flexibility of existing finite element 
algorithms may be enhanced by having options for inputting pre- 
processed geometric inputs in addition to nodal point coordinates 
and element lists. Direct formulation of the finite element equations 
from conservation integrals may provide an alternative that de- 
serves attention. With the advent of mini computers, the finite ele- 
ment method promises to become an every day tool for the practis- 
ing engineer during the 1980's. 


51881 (NP—2902027) Model of the ground-water flow 

system of the Gordo and Eutaw aquifiers in west-central Ala- 

bama. Gardner, R.A. (Alabama Geological Survey, Univer- 

sity (USA)). May 1981. 30p. Geological Survey of Alabama, 

— Sales Office, P.O. Drawer 0, University, AL, 
3.00. 

Hydrologic conditions for a two-aquifier system consisting 
of the Gordo and Eutaw aquifers of Cretaceous age in west-central 
Alabama were simulated using a three-dimensional finite difference 
digital model. The model was calibrated to observed heads in the 
aquifers using a least squares method for obtaining the values for 
hydraulic parameters which provided the best fit to 28 calibration 
points in the model. The standard error or estimate for computed 
heads in the model is 346 feet. Data collected during the period of 
1900 to 1970 indicate that the modeled aquifer system is in a steady- 
state condition. The results of steady-state model simulations show 
that about 56% of the discharge from the system is by upward ver- 
tical leakage through confining beds to rivers, about 18% is to un- 
regulated flowing wells, 10% is to pumped wells, and 16% is to 
boundaries. The areal distribution of water in the aquifer containing 
chloride concentrations greater than 1000 mg/L appears to be relat- 
ed to flow patterns in the system. Aras of greatest head loss in the 
system are those where there is natural discharge and pumpage. 
More than 80% of the head loss in the system can be attributed to 
nautral discharge by upward leakage through the confining beds. 


51882 (NP—2902038) Applied fluvial geomorphology. 
Report No. 31. MacBroom, J.G. (Connecticut Univ., Storrs 
(USA). Inst. of Water Resources). Mar 1981. 167p. Univ. of 
— Inst. of Water Resources, U-37, Storrs, CT 
06268. 

The first portion of this report discusse the geologic proper- 
ties and characteristics of natural rivers and floodplains. The second 
part outlines the influence of man on fluvial geomorphology, eco- 
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logical considerations, and the natural characteristics of rivers that 
should be applied in the design of river and bridge projects. 


51883 (NP—2902056) Hydrologic investigation of the 
north Canadian river basin. Ghermazien, T.; Zipser, R.A. 
(Oklahoma Water Resources Research Inst., Stillwater 
(USA)). May 1980. 26p. (PUB—103). Librarian, Oklahoma 
ve Resources Board, PO Box 53585, Oklahoma City 
73152. 

Portions of document are illegible. 

This study gies a hydrologic appraisal of surface water re- 
sources in the North Canadian River stream system. Its main objec- 
tive is to determine the source, extent and dependability of water 
supply for four different segments of the stream. This study was 
based on existing data. For streamflow, gages of the US Geological 
Survey were used. Precipitation and Class A pan evaporation were 
obtained from publications of climatological data, US Department 
of Commerce. Other data was obtained from previous reports, 
water departments of cities and from records of the Oklahoma 
Water Resources Board. The content includes a general description 
of the North Canadian River basin and its sub-basins, climatogical 
data, streamflow, appropriated and unappropriated water, monthly 
water consumption, and determination of the irrigation requirement 
for the four sub-basins of the North Canadian River. 


51884 (UCID—19405) Hydrologic test system for frac- 
ture flow studies in crystalline rock. Raber, E; Lord, D.; 
Burklund, P. (Lawrence Livermore National Lab., CA 
(USA)). 5 May 1982. Contract W-7405-ENG-48. 22p. NTIS, 
PC A02/MF AO1. Order Number DE82016361. 

A hydrologic test system has been designed to measure the 
intrinsic permeabilities of individual fractures in crystalline rock. 
This system is used to conduct constant pressure-declining flow 
rate and pressure pulse hydraulic tests. The system is composed of 
four distinct units: (1) the Packer System, (2) Injection system, (3) 
Collection System, and (4) Electronic Data Acquisition System. 
The apparatus is built in modules so it can be easily transported and 
re-assembled. It is also designed to operate over a wide range of 
pressures (0 to 300 psig) and flow rates (0.2 to 1.0 gal/min). This 
system has proved extremely effective and versatile in its use at the 
Climax Facility, Nevada Test Site. 


51885 (UCRL—53284) Continental Scientific Drilling 
Program data base. Pawloski, G.A.; Howard, N.; Hage, G.; 
Higuera, M.L.; Richardson, W. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 20 Apr 1982. Contract W-7405- 
ENG-48. 90p. NTIS, PC A05/MF A0Ol. Order Number 
DE82019369. 

The Continental Scientific Drilling Program (CSDP) data 
base maintained at Lawrence Livermore National Laboratory is 
funded by the Office of Basic Energy Sciences of the Department 
of Energy. It is a central repository of approximately 1800 govern- 
ment funded and scientifically interesting drill holes in the United 
States. This data base can help to reduce drilling costs and to maxi- 
mize the scientific value of drilling efforts by government agencies 
and industry. The services of the CSDP data base are free of 
charge and available to all. 


51886 A two-dimensional finite-element solution scheme 
for the saturated-unsaturated flow with applications to flow 
through ditch-drained soils. Gureghian, A.B. (Argonne Na- 
tional Lab., IL). Journal of Hydrology; 50: 333-353(1981). 
Contract W-31-109-ENG-38. 

A two-dimensional Galerkin finite-element model has been 
designed to predict the steady and transient saturated-unsaturated 
movement of water in homogeneous and nonhomogeneous ditch- 
drained aquifers. A scheme capable of handling adequately the non- 
homogeneous boundary conditions arising at the seepage face for a 
quasi-correct prediction of the water table is discussed. Results ob- 
tained for the case of drainage with incident rainfall under steady- 
state conditions for a homogeneous and for layered soils have been 
compared with numerical solutions obtained in the case where only 
the saturated region is considered. Model results have also been 
compared with laboratory data obtained for a transient-state prob- 
lem. 
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REFER ALSO TO CITATION(S) 49280, 49387, 49398, 49399, 49400, 49425, 
50475, 51877, 51879 


51887 (DOE/NV/10054—2) Bulletin of the Seismological 
Laboratory, January 1-December 31, 1980. Smith, G.M.; 
Ryall, F.D. (eds.). (Nevada Univ., Reno (USA). Mackay 
School of Mines). Mar 1982. Contract AC08-79NV 10054. 
49p. NTIS, PC A03/MF AOl1. Order Number DE82018082. 

This issue summarizes the determination of epicenters for 
1386 earthquakes located in the western Great Basin, Nevada and 
eastern California, for the period January 1-December 31, 1980. Re- 
search focused on a comprehensive investigation of a major earth- 
quake sequence in the Mammoth Lakes, California, area, and on a 
study of crustal structure in the northern Great Basin. 


51888 (LA—9307-PR) Earthquake catalog for northern 
New Mexico. Progress report, July-September 1981, Cash, 
D.J.; Olsen, K.H.; McFarland, N.J.; Wolff, J.J. (Los Alamos 
National Lab., NM (USA)). Apr 1982. Contract W-7405- 
ENG-36. 15p. NTIS, PC A02/MF A0Ol. Order Number 
DE82015900. 

Portions of document are illegible. 

This report is a summary of the earthquakes located in 
northern New Mexico by the Los Alamos National Laboratory 
seismic array. Data are presented in the form of tables and epicen- 
ter maps, with a brief explanatory text. 


51889 (NUREG/CR—2653) Earth resistivity as a tool 
for shaliow exploration in the Reelfoot Lake area, Tennessee. 
Stearns, R.G.; Haselton, T.M.; Tsau, J. (Vanderbilt Univ., 
Nashville, TN (USA)). May 1982. 127p. NTIS. Order 


Number DE82904560. 

Portions of document are illegible. 

Surface earth resistivity techniques were successfully tested 
at a shallow (10's of feet) depth in the Reelfoot Lake area of Missis- 
sippi alluvial plain. Profiling, Barnes Layer sections, Wenner sound- 
ings, and circle soundings proved useful. Features of abandoned 
river channels (a central low resistivity clay plug and lateral high 
resistivity, sandy natural levees) were readily located and mapped 
by profiling. Faults were located within about 50 feet by profiling 
and Barnes Layer profiling, and were located within 10 feet or less 
by circle soundings. Approximately true resistivity columns were 
made by measuring the resistivity of samples from small diameter 
holes. For these columns, Wenner Array soundings gave nearly 
correct layer thickness estimates in contrast to erroneous Schlum- 
berger soundings. 


51890 (NUREG/CR—2741) Tectonic study of the exten- 
sion of the New Madrid fault zone near its intersection with 
the 38th parallel lineament. Braile, L.W.; Hinze, W.J.; 
Sexton, J.L.; Keller, G.R.; Lidiak, E.G. (Purdue Research 
Foundation, Lafayette, IN (USA)). Jun 1982. 80p. GPO. 

Gravity, magnetic, geologic, and seismicity data have been 
combined in a seismotectonic analysis of the New Madrid seismic 
zone. Previous studies have presented evidence for several rift 
zones in this area (Upper Mississippi enmbayment), including the 
Reelfoot rift, a late precambrian-early Paleozoic failed arm which 
extends north-northeast from the ancient continental margin. We 
suggest that the northern terminus of the Reelfoot rift forms a rift 
complex, with arms extending northeast into southwestern Indiana, 
northwest along the Mississippi River, and east into western Ken- 
tucky, which appears to correlate well with the seismicity in the 
area. This correlation suggests that faults associated with this rift 
complex are being reactivated in the contemporary stress field 
(east-northeast compression). If this interpretation is valid, it repre- 
sents a seismotectonic model which can be used to predict the 
extent of future seismicity in the New Madrid seismic zone. The 
proposed rift complex also provides a coherent model for the tec- 
tonic development of this region of the North American midcontin- 
ent. 
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51891 (SAND—81-2643) Basic data report for drillhole 
WIPP 34 (Waste Isolation Pilot Plant - WIPP). (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Nov 1981. Contract 
AC04-76DP00789. 114p. D. Order Number DE82008343. 

Portions of document are illegible. MN only. 

Borehole WIPP 34 was drilled to investigate a structural 
low in an area about 2-1/2 miles north of the center of the WIPP 
site. The borehole is located in Section 9, T22S, R31E, in east-cen- 
tral Eddy County, New Mexico, and was drilled during August and 
September 1979. The hole was drilled to a depth of 1820 feet, and 
encountered from top to bottom, surficial Holocene deposits (10’, 
including artificial fill for drill pad), the Santa Rosa Sandstone 
(144'), the Dewey Lake Red Beds (503’), the Rustler Formation 
(316’), and the Salado Formation (847’). Cuttings and cores were 
taken at selected intervals. Geophysical logs were run for the entire 
length of the hole. The structural low was verified by data from 
WIPP 34, however it was not apparently caused by dissolution of 
halite. 


51892 (UCID—19125) Assessment of active faults for 
maximum credible earthquakes of the southern California- 
northern Baja region. Slemmons, D.B.; O'Malley, P.; Whit- 
ney, R.A.; Chung, D.H.; Bernreuter, D.L. (Lawrence 
Livermore National Lab., CA (USA)). 3 Jun 1982. Contract 
W-7405-ENG-48. 85p. NTIS, PC A0O5/MF A0Ol. Order 
Number DE82016327. 

Portions of document are illegible. 

Compilation of a data base is presented for maximum or 
maximum credible earthquakes that can be used to compute seismic 
hazard spectra at the San Onofre Nuclear Generating Stations 
(SONGS) in southern California. We also present our estimates of 
fault slip rate and estimated recurrence interval for analysis to de- 
termine b-values in the southern California - northern Baja Califor- 
nia region. According to a direct relationship between the total 
fault length and the earthquake magnitude, we estimate the maxi- 
mum earthquake magnitude, we estimate the maximum earthquake 
for the Offshore Zone of Deformation (OZD) to be of about 6.8 or 
6.9 surface-wave magnitude (M/sub S/). Another empirical rela- 
tionship relating the fractional fault length and earthquake magni- 
tude for strike-slip faults results in an estimated maximum earth- 
quake of about M/sub S/ = 6.8 for the OZD. 


51893 (UCRL—87521) Deployment of strong-motion in- 
strumentation at Lawrence Livermore National Laboratory. 
Shakal, A.F.; Murray, R.C. (Lawrence Livermore National 
Lab., CA (USA)). 1982. Contract W-7405-ENG-48. 9p. 
(CONF-820355—4). NTIS, PC A02/MF AOl. Order 
Number DE82013830. 

From Conference on earthquake hazards in the Eastern San 
Francisco Bay area; Hayward, CA, USA (24 Mar 1982). 

Portions of document are illegible. 

A network of strong-motion accelerographs has been de- 
ployed at the Lawrence Livermore National Laboratory (LLNL) 
as part of the Site Seismic Safety Program. The network has three 
objectives: (1) the measurement of free-field ground motion for 
analyses of the ground shaking and its variation at the site, (2) mea- 
surement of the motion in certain buildings for detailed analyses of 
structural response, and (3) measurement of the level of strong 
shaking for rapid assessment of structural safety following an earth- 
quake. The free-field component of the network includes six sta- 
tions at and near the Laboratory. Structural instrumentation in- 
cludes multichannel central-recording systems in Building 111 (9- 
channel) and in Building 332 (18-channel). Central-recording sys- 
tems have also been installed on the spaceframe of the Shiva/Nova 
laser facility, and in Building 981 of Sandia Laboratory, near 
LLNL. The network is comprised primarily of digital accelero- 
graphs, with analog accelerographs included for redundancy. In ad- 
dition to these conventional accelerographs, the network includes 
immediate-readout ground motion monitors to provide data for 
structural safety assessment immediately after an earthquake. 


51894 (UCRL—87536) Cross-borehole fracture mapping 
using electromagnetic geotomography. Ramirez, A.L.; Dea- 
drick, F.J.; Lytle, R.J. (Lawrence Livermore National Lab., 
CA (USA)). 20 Apr 1982. Contract W-7405-ENG-48. 10p. 
(CONF-820803—2). NTIS, PC A02/MF AOl. Order 
Number DE82012699. 
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From 23. US symposium on rock mechanics; Berkeley, CA, 
USA (25 Aug 1982). 

This article describes the evaluation of a new geophysical 
technique used to map fractures between boreholes: electromagnet- 
ic geotomography used in conjunction with salt water tracers. An 
experiment has been performed in a granitic rock mass. Geotomo- 
graphic images have been generated and compared with borehole 
geophysical data: neutron logs, acoustic velocity logs, caliper logs 
and acoustic televiewer records. Comparisons between the images 
and the geophysical logs indicate that clusters of fractures were de- 
tected but single fractures were not. 


51895 Transport of gamma rays through an infinite ho- 
mogeneous ore medium. Evans, M.L.; Close, D.A.; Jain, M. 
(Los Alamos National Lab., NM (USA)). Nuclear Instru- 
ments and Methods in Physics Research; 192: No. 2/3, 583- 
593(1 Feb 1982). 

A discrete-ordinates transport code has been used to trans- 
port gamma rays from the decay of the naturally occurring radioac- 
tive isotopes of potassium, uranium, and thorium through an infinite 
homogeneous medium. Parametric studies varying the medium type 
(i.e.; shale and sandstone), porosity, and saturation were made to 
determine their effects on the calculated gamma-ray spectra. In ad- 
dition, the effect on the gamma-ray spectra of trace quantities of 
heavy elements was studied by varying the uranium concentration 
in the formation from 0% to 6% by weight. 


51896 General overview of geophysical studies at Cerro 
Prieto. Goldstein, N.E.; Razo, A.M. (Univ of Calif, Berke- 
ley, USA). Geothermics; 9: No. 1/2, 1-5(1980). (CONF- 
7809252—). 

From 1. Cerro Prieto geothermal field symposium; San 
Diego, CA, USA (22 Sep 1978). 

Geophysical investigations by the CFE in the Mexicali 
Valley near the Cerro Prieto volcano began nearly 20 years ago. 
Initially, gravity and seismic refraction methods were used for 
structural information related to faults and basement configuration. 
Supplemented by ground magnetic and gravity measurements, tlie 
resistivity data are being interpreted to yield a detailed picture of 
the structure concealed by valley fill and to identify promising 
areas for future exploration. 18 refs. 
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REFER ALSO TO CITATION(S) 49245, 49256, 49343, 49368, 49383, 49385, 
49386, 49388, 49397, 49401, 49405, 51877 


51897 (BMFT-FB-T—82-004) Drillings Ortenburg 1 and 
2 (1980/81). Gudden, H.; Schmid, H. (Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany, F.R.)). 
1982. 35p. (In German). NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE82750487. 

Permian and mesozoic sedimentary rocks of the variscan 
orogene-area are often U-, Cu-, Pb-, and Zn-bearing, especially 
layers of reduced thickness and reducing environment, as well as 
the border between crystalline basement and overlying rocks. The 
outcrops of these rocks are well investigated - on the other hand 
there is a large, nearly unexplored area, where the prospective 
series are covered by younger formations. The (few) drillings in 
this region corroborated the prospectivity. Therefore, the drillings 
Ortenburg | and 2 have been brought down, reaching the crystal- 
line basement topped by 1 m clastic layer, under tertiary, creta- 
ceous, and mesozoic rocks. Chemical analyses show amounts up to 
0.15% Pb and 0.1% Cu in the weathered basement and the clastic 
layer. At the basement top there are peaks in the gamma-log with 
intensities of 2-3 x crystalline background. These features do not in- 
dicate an economic deposit but give reason for continuing prospect- 
ing. 


51898 (CONF-820323—, pp 228-230) Geomechanics of 
borehole closure in salt domes. Thoms, R.L.; Mogharrebi, 
M.; Gehle, R.M. (Louisiana State Univ., Baton Rouge). 
1982. Gas Processors Association, 1812 First Place, Tulsa, 
OK 74101. 
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From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

Data are presented on closure of boreholes drilled to depths 
of 5000 ft (1524 m) in two salt domes in north Louisiana. The time 
period for closure data of this report was from early 1978 (April to 
May) through September, 1980. Although the two domes are only 
22 miles (35.4 km) apart, closure behavior of the boreholes was sig- 
nificantly different with time and depth. Monitoring closure of ex- 
ploratory boreholes offers a site specific method for estimating be- 
havior of planned storage caverns in salt formations. 


51899 (LA—9308C) Workshop on core and sample cura- 
tion for the National Continental Scientific Drilling Program. 
Goff, S.; Heiken, G. (eds.). (Los Alamos National Lab., NM 
(USA)). Apr 1982. Contract W-7405-ENG-36. 35p. (CONF- 
8105162—Summ.). NTIS, PC A03/MF AO1. Order Number 
DE82015893. 

From Workshop on core and sample curation for the Na- 
tional Continental Scientific Drilling program; Los Alamos, NM, 
USA (5 May 1981). 

The Workshop on Core and Sample Curation was held to 
discuss the best means of handling, distributing, and advertising 
samples and data collected during a Continental Scientific Drilling 
Program (CSDP) and to establish better communication between 
sample curators regarding common problems. It was geneerally 
agreed that CSDP samples should be handled, on a regional basis, 
by existing data systems and sample repositories judged to have 
adequate staff and support. Repository design, sample handling pro- 
cedures, and sample accounting systems were discussed. Across 
North America, support for curation of geological samples was 
varied, but it was strongest within states or regions with well-estab- 
lished energy and mineral industries. A well-supported repository 
pays for itself through the circulation and preservation of samples 
and stratigraphic information. A national CSDP must have a well- 
established curatorial policy and system of regional repositories to 
circulate information and samples throughout the scientific commu- 
nity. Well-curated samples and data are a national resource with 
considerable benefits for industry and academia. Attendees agreed 
to form a Society of Geoscience Curators to maintain communica- 
tion between curators from private, government, and university re- 
positories and core research laboratories. 


51900 (ONWI—311) Laboratory rock mechanics testing 
manual. Public draft. Shuri, F.S.; Cooper, J.D.; Hamill, 
M.L. (Battelle Memorial Inst., Columbus, OH (USA). 
Office of Nuclear Waste Isolation; Foundation Sciences, 


Inc., Portland, OR (USA)). Oct 1981. Contract AC06- 
76RL01830. 309p. NTIS, PC A14/MF A0O1. Order Number 
DE82015763. 


Standardized laboratory rock mechanics testing procedures 
have been prepared for use in the National Terminal Waste Storage 
Program. The procedures emphasize equipment performance speci- 
fications, documentation and reporting, and Quality Assurance ac- 
ceptance criteria. Sufficient theoretical background is included to 
allow the user to perform the necessary data reduction. These pro- 
cedures incorporate existing standards when possible, otherwise 
they represent the current state-of-the-art. Maximum flexibility in 
equipment design has been incorporated to allow use of this manual 
by existing groups and to encourage future improvements. 


51901 (SAND—81-2615) Continuum description for joint- 
ed media. Thomas, R.K. (Sandia National Labs., Albuquer- 
que, NM (USA)). Apr 1982. Contract AC04-76DP00789. 
16p. NTIS, PC A02/MF A0Ol1. Order Number DE82015460. 

Portions of document are illegible. 

A general three-dimensional continuum description is pre- 
sented for a material containing regularly spaced and approximately 
parallel jointing planes within a representative elementary volume. 
Constitutive relationships are introduced for linear behavior of the 
base material and nonlinear normal and shear behavior across joint- 
ing planes. Furthermore, a fracture permeability tensor is calculated 
so that deformation induced alterations to the in-situ values can be 
measured. Examples for several strain-controlled loading paths are 
presented. 
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51902 (UCRL—87225) Step cracks: theory, experiment, 
and field observation. Thorpe, R.K.; Hanson, M.E.; Ander- 
son, G.D.; Shaffer, R.J. (Lawrence Livermore National 
Lab., CA (USA)). Apr 1982. Contract W-7405-ENG-48. 8p. 
(CONF-820803—10). NTIS, PC A02/MF A0Ol. Order 
Number DE82014558. 

From 23. US symposium on rock mechanics; Berkeley, CA, 
USA (25 Aug 1982). 

Portions of document are illegible. 

The propagation of pressurized fractures across a frictional 
interface is discussed, with emphasis on the case where an offset, or 
step, in the crack is produced. Theoretically, the steps can occur at 
regions of reduced shear strength along the interface. As a fracture 
is propagated toward a weak zone, extensional strain is concentrat- 
ed at the edges of the zone where higher shear stresses can be sus- 
tained. Thus, when the fracture intersects the weak zone, it can be 
reinitiated at some small distance away on the opposite wall of the 
interface. The phenomenon has been studied through numerical 
modeling and laboratory experiments of the hydraulic fracturing 
process. Field observation of natural step cracks indicates that the 
mechanism is applicable to the genesis of jointing patterns in rock. 
Such features should not be confused, therefore, with steps caused 
by shear displacement of an interface. 


51903 (UCRL—87582) Mechanical, thermal, and fluid 
transport properties of rock at depth. Heard, H.C. (Law- 
rence Livermore National Lab., CA (USA)). 7 May 1982. 
Contract W-7405-ENG-48. 13p. (CONF-820803—9). NTIS, 
PC A02/MF AO1. Order Number DE82016008. 

From 23. US symposium on rock mechanics; Berkeley, CA, 
USA (25 Aug 1982). 

Laboratory test data can be vital to understanding rock be- 
havior under some set of mechanical-thermal-hydrologic-chemical 
conditions but in themselves cannot be directly substituted for field 
results. The purpose of this contribution is threefold: (1) to briefly 
identify those laboratory measurements which have been conducted 
in the past which are of use to predictive modeling of underground 
rock behavior; (2) to point out those types of laboratory tests 
which are desirable and are technologically feasible; and (3) to 
make recommendations for future research in coupled thermal, me- 
chanical, and hydrologic laboratory testing. 


51904 (UCRL—87763) Geomechanics in hard-rock 
mining: lessons from two case histories. Heuze, F.E. (Law- 
rence Livermore National Lab., CA (USA)). Jun 1982. Con- 
tract W-7405-ENG-48. 14p. (CONF-820924—1). NTIS, PC 
A02/MF A0O1. Order Number DE82018396. 

From 1. international fall meeting of the Society of Mining 
Engineers of AIME; Honolulu, HI, USA (4 Sep 1982). 

Portions of document are illegible. 

This paper summarizes the geomechanics programs conduct- 
ed in two hard rock underground mining operations in the Western 
United States between 1966 and 1981. The two projects were di- 
rected towards understanding the behavior of the rock masses, at 
the scale of thé caverns. To this end, the emphasis was put on large 
scale field measurements, complemented by limited laboratory test- 
ing. The results of these observations were used to build realistic 
finite element models of the underground chambers. In the marble 
mine, at Crestmore, California, the models were applied to the 
structural optimization of the room-and-pillar pattern. In the granite 
mining, at Climax, Nevada Test Site, the models explained some 
unusual stress changes observed during excavation. Based on the 
large number of geomechanical techniques employed, specific con- 
clusions and recommendations are offered regarding the quality, ap- 
plicability, and usefulness of the various methods. The two case his- 
tories clearly indicate that numerical models are extremely useful 
for a detailed understanding of the structural behavior of mine 
openings. The lessons learned on these two projects also are direct- 
ly applicable to the design and analysis of nuclear waste repositor- 
ies in hard rocks such as basalt, granite, and welded tuff. 


51905 Cation ordering in synthetic and natural Ni-Mg 
olivine. Bish, D.L. (Harvard Univ., Cambridge, MA). 
American Mineralogist; 66: 770-776(1981). 

The crystal structures of natural liebenbergite-(Ni/sub 1.52/ 
Co/sub 0.05/Fe/sub 0.09/Mg/sub 0.34/)SiO,-from Barberton, 
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South Africa, and of synthetic liebenbergite-(Ni/sub 1.16/Mg/sub 
0.84/)SiO,-synthesized at 500°C, have been studied in order to de- 
termine the intracrystalline Ni-Mg distribution. The natural lieben- 
bergite is fully ordered, with Ml occupied only by Ni, whereas the 
synthetic sample is only partially ordered with K/sub D/ = 
[Mg(M2) . Ni(MI)]/[Ni(M2) . Mg(Ml)] = 9.9(4), AG/sup 0//sub 
ex/ = -3.5 kcal/mole. Comparison with the results of Rajamani et 
al. (1975), who found K/sub D/ = 9.2(2) and AG/sup o//sub ex/ 
= -6.9 kcal/mole for a sample synthesized at 1280°C, implies that 
the 500°C synthetic sample in the present study crystallized metas- 
tably in a disordered or partially ordered state and ordering pro- 
ceeded slowly. Although site size effects are small in Fe-Mg, Ni- 
Mg, and Co-Mg olivines, the crystal field stabilization energy is im- 
portant in determining the observed cation distribution in Ni-Mg 
and Co-Mg olivines. Electronegativity or covalency effects are 
known only qualitatively, but there is a preference of less electrone- 
gative ions (Mg, Ca) for M2. Ordering of Ni into the M1 site of 
olivine should appreciably affect Ni partitioning between olivine 
and melt, and activity-composition relations have been examined as- 
suming ideal solution behavior. Deviations from Raoult's law in- 
crease with increasng order, but variations in activity coefficients 
are less than 10 percent below 10 mole% Ni. 
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REFER ALSO TO CITATION(S) 49281, 49289, 49302, 49303, 49366, 51562, 
51877 


51906 (NUREG/CR—0881) Bedrock geology of the Cape 
Ann Area, Massachusetts. Technical report. (Boston Coll., 
Weston, MA (USA). Weston Observatory; Market Facts, 
Inc., Chicago, IL (USA)). Sep 1981. 102p. NTIS, PC A06/ 
MF AOi. 

Cape Ann on the Massachusetts eastern shore is dominated 
by igneous rocks, intruded into an igneous and metamorphic com- 
plex all cut by numerous faults. Geophysical investigations include 
total intensity aeromagnetic and gravity and magnetic studies. This 
report addresses structural features, stratigraphy, economic and en- 
vironmental geology at the bedrock geology of the Cape Ann area. 


51907 (PB—82-130352) Radiocarbon dates from the Casa 
Grande. Final report. Andresen, J.M. (Arizona Univ., 
Tucson (USA)). 1981. 50p. NTIS, PC A03/MF AO1. 

This report suggests a very early Civano construction date 
for Casa Grande, Casa Grande Ruins National Monument, Arizona 
on the basis of C14 dates from fragments of two primary roof 
beams. The radiocarbon dates presented are seen as a positive con- 
tribution to an understanding of the history of Casa Grande. 
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REFER ALSO TO CITATION(S) 49384, 49391, 49813, 51540, 51541, 51543 


51908 The intrusion of Gulf Stream water across the con- 
tinental shelf due to topographically-induced upwelling. Blan- 
ton, J.O. (Skidaway Inst. of Oceanography, Savannah, GA); 
Atkinson, L.P.; Pietrafesa, L.J.; Lee, T.N. Deep-Sea Re- 
search, Part A: Oceanographic Research Papers; 28A: No. 4, 
393-405(1981). Contract AS09-76EV00889. 

Summer bottom temperatures along the continental shelf be- 
tween Cape Hatteras and Cape Canaveral are abnormally low in re- 
gions where isobaths diverge. The regions are north of capes and 
shoals, which force the flow of shelf water to change vorticity and 
induce upwelling. Gulf Stream Water intrudes across the bottom 
during summer to replace the upwelled water, and accounts for the 
colder and more stratified water over the northern Florida and the 
North Carolina shelves. 


51909 Physical origins of Georges Bank water. Hopkins, 
T.S. (Brookhaven National Lab., Upton, NY); Garfield, N., 
III. Journal of Marine Research; 39: No. 3, 465-500(1981). 
Contract DE-AC02-76-CH00016. 

The seasonal behavior of the Georges Bank Water mass is 
described from the context of the historic National Oceanographic 
Data Center file (1910-1978). The Georges Bank Water is defined 
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as the water type most commonly found in the top 40 m of water 
within the 65 m isobath. Plots of its distribution show it unique 
within the Georges Bank/Gulf of Maine region. The uniqueness is 
more a result of isolation and low volume replenishment than of 
vertical mixing of advective inputs from adjacent stratified waters. 


51910 In situ calibration of a sediment trap. Lorenzen, 
C.J.; Shuman, F.R.; Bennett, J.T. (Univ. of Washington, Se- 
attle). Limnology and Oceanography; 26: No. 3, 580- 
585(1981). Contract DE-AT06-76-EV-75026. 

A relatively small self-contained sediment trap with a timed 
closing system was deployed in Dabob Bay, Washington, for 1 
year. Samples were collected representing 326 trap exposure days. 
An in situ calibration was obtained by comparing the capture and 
retention of unsupported 7!°Pb by the traps with the steady state 
acccumulation rate of unsupported ?!°Pb in the underlying bottom. 
The efficiency of the traps to collect a representative sample of the 
sedimenting material is 118%. 
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51911 (AD-A—106416/1) Predicting proton event time 
characteristics from radio burst data. Bakshi, P.; Nguyen, T. 
(Boston Coll., Chestnut Hill, MA (USA). Dept. of Physics). 
Jun 1981. 39p. NTIS, PC A03/MF AO1. 

For events originating on the Western hemisphere, the delay 
before onset of the solar flare protons is shown to be well correlat- 
ed (r about 0.80) with the rise time of the associated radio-burst at 
2-3 GHz or the rise time of the H sub alpha flare. The peak flux 
time of the protons is shown to be very well correlated (r about 
0.90) with the delay before onset, and fairly well correlated (r 
about 0.70) with the flare or radio rise time. These results allow a 
prediction of the proton event time characteristics from real time 
radio burst data. 


51912 (AD-A—106418/7) A study of coronal magnetic 
structures and solar output. Final report 1 Mar 80-31 Jan 81, 
Noyes, R.W.; Levine, R.H. (Harvard Coll. Observatory, 
Cambridge, MA (USA)). 1 Jun 1981. 43p. NTIS, PC A03/ 
MF AOI. 

Models of open magnetic structures on the Sun are present- 
ed for periods near solar minimum (CR 1626-1634) and near solar 
maximum (CR 1668-1678). Together with previous models of open 
magnetic structures during the declining phase (CR 1601-1611) 
these calculations provide a clue to the relations between open 
structures, coronal holes, and active regions at different times of the 
solar cycle. Near solar minimum the close relation between active 
regions and open structures does not exist. It is suggested that near 
solar minimum the systematic emergence of new flux with the 
proper polarity imbalance to maintain open magnetic structures 
may occur primarily at very small spatial scales. Near solar maxi- 
mum the role of active regions in maintaining open structures and 
coronal holes is strong, with large active regions emerging in the 
proper location and orientation to maintain open structures longer 
than typical active region lifetimes. Although the use of He I 
10830A spectroheliograms as a coronal hole indicator is shown to 
be subject to significant ambiguity, the agreement between calculat- 
ed open structures and coronal holes determined from He I 10830A 
spectroheliograms is very good. The rotation properties of calculat- 
ed open structures near solar maximum strongly suggest two classes 
of features: one that rotates differentially similar to sunspots and 
active regions and a separate class that rotates more rigidly, as was 
the case for single large coronal holes during Skylab. 


51913 (ASESSR-A—4(1980)) Models of the P Cygni en- 
velope. An analysis of the formation of hydrogen spectral 
lines. Kolka, I. (AN Ehstonskoj SSR, Tartu. Inst. Astrofi- 
ziki i Fiziki Atmosfery). 1980. 59p. (In Russian). NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE82700948. 

Six kinematic models of the P Cygni envelope have been 
analyzed. It appeared that only the model with three zones can ex- 
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plain all the observed features of Balmer-line profiles. The thermo- 
dynamic structure of the models, as the base for profile calculation, 
has been determined from statistical equilibrium equations for 
energy level populations of the hydrogen atom, and from the equa- 
tion of thermal balance of free electrons. The dependence of the ki- 
netic temperature on the radial distance in a three zone model can 
explain also the existence of low excitation metallic (Fell, Nill, 
Mnoll) spectral lines found mainly in the ultraviolet spectral region. 
The scattering of spectral line radiation by free electrons has been 
checked with the help of the method of iterative determination of 
scattering source function. The emission wings of the Hsub(a)-line 
can be formed by scattering process in the expanding envelope 
with three zone model structure. 


51914 (IAE—3289/6) 3. Nonlinear development of a gas- 
dynamical instability. Zueva, N.M.; Solov’ev, L.S. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1980. 56p. (In 
Russian). NTIS (US Sales Only), PC A04/MF AO1. Order 
Number DE82700949. 

The problem on solar spots formation caused by the devel- 
opment of a convective instability is considered. The magnetic field 
strengthening effect is explained by a magnetic flux pushing off 
from a large area. Problems on waterspout formation because of ga- 
sodynamical instability development are studied. The generation of 
great rotation velocities is connected with pushing off from a great 
rotary moment volume. The development of connective instability 
in a gravitating gas ball (star) which results in surfacing internal gas 
hot layers which must increase a star luminosity by many orders is 
analyzed. 


51915 (ITF—80-93-R) Isothermal shock wave propaga- 
tion in media with inhomogeneous density. Silich, S.A. (AN 
Ukrainskoj SSR, Kiev. Inst. Teoreticheskoj Fiziki). 1980. 
13p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE82700950. 

A generalization of the Brinkley-Kirkwood method onto the 
case of nonstationary isothermal shock waves is presented. The 
energy exchange processes on and out of their wave front are taken 
into account. A motion of strong isothermal and adiabatic shock 
waves is compared. The velocity of a front of a strong isothermal 
shock wave in contrast to the adiabatic one to a considerable 
degree depends on gas state (polytropic index K) before the shock 
wave front. For the isothermal atmosphere (K=1) the velocities of 
both waves in fact coincide. 


51916 (ITP—80-117-E) Closed worlds and baryon asym- 
metry of the visible Universe. Beletsky, Yu.A. (AN Ukrains- 
koj SSR, Kiev. Inst. Teoreticheskoj Fiziki). 1980. 12p. 
NTIS (US Sales Only), PC A02/MF A011. Order Number 
DE82700951. 

In the early Universe the large scale perturbations of energy 
density can form closed worlds (topological decay of the initial 
Universe). Due to fluctuations of density of baryonic charge these 
closed worlds are charge asymmetrical even if the initial Universe 
was symmetric. 


51917 (KFK—3210) s-process studies in the light of new 
experimental cross sections: Distribution of neutron fluences 
and r-process residuals, Kaeppeler, F.; Beer, H.; Wisshak, 
K.; Clayton, D.D.; Macklin, R.L.; Ward, R.A. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Angewandte Kernphysik 1). Aug 1981. 62p. NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE82750456. 

A best set of neutron-capture cross sections has been evalu- 
ated for the most important s-process isotopes. With this data base, 
s-process studies have been carried out using the traditional model 
which assumes a steady neutron flux and an exponential distribution 
of neutron irradiations. The calculated sigmaN-curve is in excellent 
agreement with the empirical sigmaN-values of pure s-process 
nuclei. Simultaneously, good agreement is found between the differ- 
ence of solar and s-process abundances and the abundances of pure 
r-process nuclei. We also discuss the abundance pattern of the iron 
group elements where our s-process results complement the abun- 
dances obtained from explosive nuclear burning. The results ob- 
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tained from the traditional s-process model such as seed abun- 
dances, mean neutron irradiations, or neutron densities are com- 
pared to recent stellar model calculations which assume the He- 
burning shells of red giant stars as the site for the s-process. 


51918 (LBL—14311) Spectrum of the microwave back- 
ground radiation. Richards, P.L. (Lawrence Berkeley Lab., 
CA (USA)). Apr 1982. Contract W-7405-ENG-48. 26p. 
(CONF-820373—1). NTIS, PC A03/MF AOl. Order 
Number DE82015752. 

From Conference on the big bang and element creation; 
London, UK (11 Mar 1982). 

A review is given of the present status of measurements of 
the spectrum of the microwave background. Factors which limit 
experimental accuracy are discussed with particular reference to 
high frequency measurements. A selection of the available meas- 
urements yields a data set which is reasonably consistent with the 
blackbody spectrum for a temperature of 2.9 K. A simple statistical 
analysis suggests either that there are errors in the data set, or that 
deviations from a blackbody spectrum exist. The difficulties inher- 
ent in property averaging the results from different observers are 
described. Prospects for improved measurements will be summa- 
rized. 


51919 (RI—134) Systematics for the fragmentation cross 
sections of light and intermediate nuclei as applied to the 
problem of isotopic composition of cosmic rays and space 
chemistry. Bogatin, V.I.; Ganza, E.A.; Lozhkin, O.V.; 
Murin, Yu.A.; Oplavin, V.S.; Yakovlev, Yu.P. (Radievyj 
Inst., Leningrad (USSR)). 1980. 9p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82701012. 

To answer the question on the fragmentation parameters of 
the cosmic radiation complex nuclei, the formulae relating the frag- 
mentation cross sections o to the characteristics of initial nuclei and 
fragments are proposed to use. In terms of the model of preequili- 
brium decay of nuclear excited states, the formulae are obtained, 
which make it possible to calculate o of light nuclei from light and 
intermediate nuclei. Using the formulae the o of Li, Be and B iso- 
topes from sup(54, 58)Fe, sup(57, 59)Co, '*C and '*O have been 
calculated. A discrepancy between thus calculated and experimen- 
tal cross sections does not exceed the factor of 1.5. It is concluded 
that by comparing the Li, Be and B isotope fluxes one can decide 
on the isotopic composition of primary nuclei of cosmic radiation. 


51920 (UWThPh—81-10) Can charged black holes have a 
superhair. Aichelburg, P.C.; Gueven, R. (Vienna Univ. 
(Austria). Inst. fuer Theoretische Physik). 1981. 3lp. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE82700952. 

The spin 3/2 perturbations of the Kerr-Newman black holes 
are analyzed by linearizing the field equations of O(2) extended su- 
pergravity with respect to the spin 3/2 fields. The equations gov- 
erning the spin 3/2 fields in Kerr-Newman geometry are decoupled 
and separated. All solutions that cannot be brought to zero by the 
supersymmetry transformations are shown to satisfy the generalized 
s = +- 3/2 Teukolsky equations. The stationary solutions of these 
equations are not regular and hence cannot provide a new hair for 
the black holes. This generalizes the previous results obtained for 
the uncharged rotating black holes. However, it is also pointed out 
that the particular case where the electric charge equals the mass 
must be excluded from the argument. 


51921 Cosmology for grand unified theories with radiati- 
vely induced symmetry breaking. Albrecht, A.; Steinhardt, 
P.J. (Department of Physics, University of Pennsylvania, 
Philadelphia, Pennsylvania 19104). Physical Review Letters; 
48: No. 17, 1220-1223(26 Apr 1982). Contract AC02- 
76ERO3071. 

The treatment of first-order phase transitions for standard 
grand unified theories is shown to break down for models with ra- 
diatively induced spontaneous symmetry breaking. It is argued that 
proper analysis of these transitions which would take place in the 
early history of the Universe can lead to an explanation of the cos- 
mological homogeneity, flatness, and monopole puzzles. 
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51922 Optical polarimetry of Comet West 1976 VI. Mi- 
chalsky, J.J. (Battelle Pacific Northwest Laboratories, Rich- 
land, WA). Icarus; 47: 388-396(Sep 1981). (CONF- 
8103123—). NASW-3094 NSG-7134. 

From 61. colloquium on comets: gases, ices, grains, and 
plasma; Tucson, AZ, USA (11 Mar 1981). 

Four narrowband filters covering the 440-850 nm wave- 
lengths were used to measure the polarization of the continuum of 
Comet West 1976 VI. Postperihelion observations indicated wave- 
length-independent linear polarization in all of the three meas- 
urements made, in agreement with other polarization measurements 
of the comet from the visible to the near-infrared but in contrast 
with the general tendency in comets toward polarization increase 
with wavelength. No circular polarization was detected, and it is 
suggested by (1) the magnitude of polarization as a function of scat- 
tering angle, (2) wavelength independence, and (3) infrared and op- 
tical photometric properties, that dirty silicates with radii approach- 
ing 5 microns may be responsible for the phenomena observed. 


51923 Reception coefficients of neutron monitors. Belov, 
A.V.; Eroshenko, E.A. (IZMIRAN, Troitsk, Moscow 
Region (USSR)). pp 97-100 of Conference papers. 17. Inter- 
national cosmic ray conference, Paris, 13-25 July 1981. Vol. 
4, SH2 Session. Paris, France; Commissariat a l’Energie 
Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The reception coefficients of 62 neutron: monitors located 
near sea level have been obtained for three first spherical harmonics 
of cosmic ray intensity. The reception coefficient is a value charac- 
terizing the response of a particular detector to intensity variation 
in a given cosmic ray component. Such coefficients are necessary 
first of all to study the cosmic ray anisotropy. 


51924 Diurnal variation of multiplicity distribution in the 
Turku double neutron monitor. Torsti, J.J.; Vainikka, E. 
(Turku Univ. (Finland). Wihuri Physical Lab.); Nieminen, 
M.; Valtonen, E. (Turku Univ. (Finland). Inst. of Physics). 
pp 101-104 of Conference papers. 17. International cosmic 
ray conference, Paris, 13-25 July 1981. Vol. 4, SH2 Session. 
Paris, France; Commissariat a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Hourly values of pressure corrected counting rates of the 
Turku double neutron monitor are used to calculate the diurnal ani- 
sotropy of cosmic ray intensity. The analysis is based on Fourier 
series and power spectral methods. The results show a multiplicity 
dependence in the amplitudes and phases, giving a possibility to 
study the energy dependence of the diurnal variation. 


51925 Long-periodic modulation of the semidiurnal vari- 
ation of cosmic rays. Zusmanovich, A.G.; Mirkin, L.A. (AN 
Kazakhskoj SSR, Alma-Ata). pp 160-163 of Conference 
papers. 17. International cosmic ray conference, Paris, 13-25 
July 1981. Vol. 4, SH2 Session. Paris, France; Commissariat 
a l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The annual and semiannual modulation of the second har- 
monic of the diurnal cosmic rays variation where studied from the 
data of neutron monitors for 1958-1972. 


6402 Atmospheric Physics 


51926 (AD-A—106153/0) Low-energy ion pitch-angle dis- 
tributions in the outer magnetosphere: ion zipper distribu- 
tions. Technical report. Fennell, J.F.; Croley, D.R. Jr; Kaye, 
S.M. (Aerospace Corp., El Segundo, CA (USA). Space Sci- 
ences Lab.). 28 Sep 1981. 3lp. NTIS, PC A03/MF AO1. 

Ion pitch-angle distributions, measured in a near synchro- 
nous orbit, are predominantly field-aligned at low energies and pre- 
dominantly peaked perpendicular to the magnetic field at higher 
energies. The transition from field-aligned fluxes to fluxes peaked 
predominantly perpendicular to the magnetic field occurs over a 
very narrow energy range. These ion distributions have been ob- 
served at all local times between 5.3 Re and 7.8 Re. This transition 
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energy correlates between the ion transition energy and magnetic 
local time, L, Kp, or Dst. 


51927 (AD-A—106427/8) Ionospheric disturbances 
during the period 30 April to 5 May 1976. Master's thesis. 
Fry, C.D. (Air Force Inst. of Tech., Wright-Patterson AFB, 
OH (USA)). May 1979. 141p. NTIS, PC A07/MF AO1. 

Ionospheric behavior during solar disturbances and some 
theories of ionospheric storm mechanisms are reviewed. Variations 
in ionospheric parameters, fmin and foF2, from median values for 
May 1976 are analyzed using data from 72 ionospheric stations 
around the globe. Geomagnetic, auroral, interplanetary, and solar 
data are included in this analysis. The major solar flare on 30 April 
1976 was followed by a typical enhancement of ionospheric D- 
region absorption in the sunlit hemisphere, but no appreciable 
change in foF2. An ionospheric substorm occurred over Europe 
following the 1200 UT 2 May 1976 geomagnetic substorm. The 
geomagnetic SSC at 1830 UT on 2 May 1976 was followed six 
hours later by a sharp ring current increase, a large geomagnetic 
substorm, and a sudden F-region disturbance on the dayside hemi- 
sphere. Peaks in foF2 appeared on the three storm days, 3-5 May 
1976, over Japan at about 1-2 hours following local sunrise. Travel- 
ling ionospheric disturbances (TIDs) propagated toward the equa- 
tor with apparent horizontal velocities ranging from 718 to 368 m/ 
sec, and periods averaging 2.5 hours. The sources of these TIDs 
probably lay in the northern-hemisphere auroral zone. Finally, the 
F-region variations are discussed in terms of theories of ionospheric 
storm mechanisms, including ExB drifts, thermospheric winds, and 
composition changes. Geomagnetic substorm time electric fields are 
suggested as a plausible source of ionospheric disturbances in 
middle and low latitudes. 


51928 (AD-A—106479/9) The role of hiss in magnetos- 
pheric chorus emissions. Technical report. Koons, H.C. 
(Aerospace Corp., El Segundo, CA (USA). Space Sciences 
Lab.). 28 Sep 1981. 54p. NTIS, PC A04/MF AOl1. 

Many researchers have reported that narrowband hiss emis- 
sions are simultaneously present with ELF chorus emissions outside 
of the plasmasphere. In data from the SCATHA satellite chorus 
emissions are often observed to start at frequencies that are within a 
hiss band. Hiss band spectra averaged for 6.4 s with a resolution of 
5 Hz are very smooth. Relative maxima are typically less than 2 db 
above adjacent minima. Spectra obtained on a 200 ms sample show 
large variations in amplitude between adjacent bins with relative 
maxima 10 to 15 db above adjacent minima. Electrons in a narrow 
range of energies and pitch angles can be organized in phase by the 
doppler-shifted cyclotron resonance with the larger amplitude spec- 
tral components in the hiss band. The bandwidth of the cyclotron 
resonance is found to be sufficiently narrow so that the electrons 
are not dephased by waves in adjacent portions of the highly struc- 
tured spectrum. The amplitude of the hiss is sufficient to significant- 
ly phase bunch the electrons in the calculated interaction time. The 
chorus emission is then generated as the phase bunched electrons 
moved adiabatically along the geomagnetic field line. No evidence 
for monochromatic input waves such as power line harmonic radi- 
ation are found in the SCATHA data within the hiss bands from 
which chorus is observed to be triggered. This mechanisms can also 
account for the chorus emissions detected at frequencies above a 
hiss band in the Jovian magnetosphere. 


51929 (FOA-C—30207-E2) Computer program for proc- 
essing ionosphere data. Mellberg, R.; Baecklund, L. (Re- 
search Inst. of National Defence, Linkoeping (Sweden)). 
Nov 1980. 35p. (SWEDISH). NTIS, PC A03/MF AO1. 

The MEDGEN program which brings together data from 
reports which are distributed to a great number of ionosphere sta- 
tions in the world is described. Moreover, the test programs, 
JONTST and DELTST, used for MEDGEN in-data were re- 
viewed. The completely rewritten MEDGEN program has no in- 
data control, so this takes place in the test programs which are also 
rewritten. A short description is given of the ionosphere and how 
the measuring of strata thickness and electron density in the differ- 
ent strata is carried out by means of an ionospheric sonde. An ex- 
ample of an ionogram is presented and discussed. (ESA) 
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51930 (KGI—054) Composition of the hot magnetos- 
pheric plasma as observed with the Prognoz-7 satellite. 
Lundin, R.; Hultqvist, B.; Pissarenko, N.; Zackarov, A. 
(Kiruna Geofysiska Inst. (Sweden)). Dec 1981. 71p. NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE82702105. 

Measurements of the ion composition from PROGNOZ-7 in 
the 0.2 to 17 keV/q energy range have revealed new and exciting 
data from regions of the magnetosphere previously unexplored by 
spacecraft containing mass-analyzing particle spectrometers. During 
the 7.5 months mission time of the PROGNOZ-7 satellite the meas- 
urements have been particularly suited for studies of the hot plasma 
in the high latitude boundary layer of the magnetosphere. Howev- 
er, the satellite also made excursions into other interesting regions 
of the magnetosphere and ion composition studies have been per- 
formed in the boundary layer near the subsolar point, in the ring 
current region and on auroral field lines in the altitude range of 2-5 
earth radii. The purpose of this report is to review the PROGNOZ- 
7 ion composition results, to describe the existing volume of infor- 
mation and the way it is represented, and finally to discuss some 
physical implications of the results.(author). 


51931 (KGI—055) Observations of outflowing ion beams 
on auroral field lines at altitudes of many earth radii. Lundin, 
R.; Hultqvist, B.; Dubinin, E.; Zackarov, A.; Pissarenko, N. 
(Kiruna Geofysiska Inst. (Sweden)). Dec 1981. 30p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE82702106. 

The composition, energy and angular characteristics of 
upward flowing ionospheric ions at altitudes greater than 20000 km 
have been studied by means of the PROGNOZ-7 ion composition 
experiment. Very narrow beams, having widths corresponding to a 
mirroring altitude of the order a few thousand kilometers or less, 
may be found up to altitudes exceeding 30000 km on the nightside. 
At much higher altitudes and in regions connected to the dayside/ 
flank boundary layer and plasma mantle, the beams are much 
broader than expected from adiabatic particle motions from an ion- 
ospheric source/acceleration region, suggesting that pitch angle 
scattering or transverse acceleration processes are present there. 
Considerable mass dispersion effects have also been observed in 
some upward flowing ionspheric ion beams. The peak energy for 
the o* ions may differ by several keV compared to that for the H* 
ions in one and the same ion beam at altitudes above 20000 km. 
The o* ions in these beams have gained considerably more energy 
than H* in the acceleration process. Many examples with a much 
higher o* than H* content in the beam have been observed. Possi- 
ble mechanisms giving rise to the observed effects are discussed, 
one being several kilovolts of potential drop below the neutral 
H,O-crossover altitude (500-1500 km). At altitudes where the up- 
flowing ionospheric ions are intermixed with magnetosheath ions, 
mass dispersion effects are also observed. This dispersion often ap- 
pears to be the result of a velocity filtering effect caused by dawn- 
dusk electric (earthward convection). 


51932 (TRITA-EPP—81-02) Study of the dynamics of a 
discrete auroral arc. Marklund, G.; Sandahl, I.; Opgenoorth, 
H. (Kungliga Tekniska Hoegskolan, Stockholm (Sweden). 
Institutionen foer Plasmafysik). Jun 1981. 52p. NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE82701054. 

High resolution electric field and particle data, obtained by 
the S23L1 rocket crossing over a discrete prebreakup arc in Janu- 
ary 1979, are studied in coordination with ground observations in 
order to clarify the electrodynamics of the arc and its surroundings. 
Height-integrated conductivities have been calculated from the par- 
ticle data, including the ionization effect of precipitating protons, 
and assuming a steady state balance between ion production and re- 
combination losses. High resolution optical information of arc loca- 
tion relative to the rocket permitted a check of the validity of this 
assumption for each fluxtube passed by the rocket. Another check 
was provided by a comparison between calculated and observed 
electron densities along the rocket trajectory. 
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51933 Geomagnetic contribution to the diurnal cosmic 
ray variation. Torsti, J.J.; Vainikka, E.K.; Nieminen, M.; 
Valtonen, E. (Turku Univ. (Finland)). pp 150-153 of Con- 
ference papers. 17. International cosmic ray conference, 
Paris, 13-25 July 1981. Vol. 4, SH2 Session. Paris, France; 
Commissariat a l’'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Contribution of geomagnetic effects to the diurnal cosmic 
ray variation has been calculated. Daily variations in the directions 
of approach and in the acceptance cones are taken into account. In 
the estimation, the trajectory tracing method is used. The model 
used for the geomagnetic field is a combination of the dipole field 
and of the external field given by Olson and Pfitzer. 


6403 Atomic, Molecular, And Chemical Physics 


REFER ALSO TO CITATION(S) 51018, 51045, 51046, 51114, 52028, 52158, 
52257 


51934 (AD-A—106359/3) Resonance scattering of elec- 
trons from Nz, CO, O2 and He adsorbed on a silver surface. 
Technical report. Demuth, J.E.; Schmeisser, D.; Avouris, 
Ph. (IBM Watson Research Center, Yorktown Heights, NY 
(USA)). Sep 1981. 19p. NTIS, PC A02/MF AOl1. 

Inelastic electron scattering from the vibrations of N2, CO, 
O2 and H2 adsorbed in mono- and multiple layers on Ag films at T 
approximately 20 K show energy-dependent cross sections charac- 
teristic of resonance scattering via temporary negative ion states. 
The resonances for these adsorbed phases generally occur at lower 
energies than in the gas phase and have spectral features which in- 
dicate negative ion lifetimes of less than 10 the minus 14th power 
seconds. 


51935 (ATR—76(7473)-1) Modeling studies of two-step 
dissociation method of isotope enrichment of diatomic mole- 
cules. Hwang, W.C.; Kamada, R.F.; Badcock, C.C. (Aero- 
space Corp., El Segundo, CA (USA). Chemistry and Phys- 
ics Lab.). 31 Mar 1976. Contract AC03-76ER01017. 57p. 
NTIS, PC A04/MF A0O1. Order Number DE82005371. 

A general, comprehensive model of the two-step dissociation 
method of isotope enrichment for diatomic reactants was construct- 
ed. The model includes kinetic processes, absorption processes, iso- 
topic species, and temperature. Enrichment criteria to measure dif- 
ferent aspects of enrichment were established. The results show 
that, in general, isotopic mixing by kinetic processes can be con- 
trolled. The relative importance of intensities of excitation sources 
for the two steps depends on the degree of saturation of the first- 
step absorption transition. For the specific system modeled, i.e., dis- 
sociation of HBr followed by scavenging with NO, the model pre- 
dicts that detection of enrichment is possible. The important proc- 
esses and their influence on enrichment were identified, and the op- 
timization of experimental parameters was modeled. 


51936 (CONF-820382—1) Electron-impact ionization: 
time-dependent and other numerical approaches. Bottcher, C. 
(Oak Ridge National Lab., TN (USA)). 1982. Contract W- 
7405-ENG-26. 5p. NTIS, PC A02/MF A0O1. Order Number 
DE82017517. 

From Conference on recent development in electron-atom 
and electron-molecule collision processes; Warrington, UK (26 Mar 
1982). 

, Portions of document are illegible. 

Algorithms for the solution of electron-atom and electron- 
ion ionization collisions are described. Some results are given on 
the ionization of ground and excited states and ionized targets. 


(WHK) 


51937 (DOE/ER/01674—7) Basic studies of atomic dy- 
namics. Progress report, September 1, 1981-June 30, 1982. 
Fano, U. (Chicago Univ., IL (USA)). 30 Jun 1982. Contract 
AC02-76ER01674. 17p. NTIS, PC A02/MF AOl. Order 
Number DE82018868. 

The theory of the Stark effect of atoms other than hydrogen 
has been completed with successful fit to high resolution experi- 
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ments near the ionization threshold. Extensive but highly fragmen- 
tary evidence on resonant states of a single Rydberg electron in a 
magnetic field and a pair of electrons in an ionic field has been ana- 
lyzed producing a unified composite picture. New developments in 
Quantum Defect Theory are outlined. 


51938 (DOE/ER/02184—49) Nuclear chemistry project. 
Progress report, April 1, 1981-March 31, 1982. (Princeton 
Univ., NJ (USA)). 22 Dec 1981. Contract AS02- 
76ER02184. 39p. NTIS, PC A03/MF A0Ol. Order Number 
DE82007822. 

Portions of document are illegible. 

Investigation of the mu-mesic x-ray spectrum of the Ameri- 
cium isotopes 241 and 243 is discussed. Difficulties in appropriately 
shielding the low-energy target x-rays while allowing the higher 
energy mesic x-rays to pass are discussed. The experiment was run 
at the Stopping Muon Channel of the LAMPF accelerator during 
July 1981. Appendices to the document include the research pro- 
posed, an article on the synthesis of volatile lanthanides (Ln, Ho, 
and Tb 2,2,6,6-tetramethyl-3,5-heptanedione, and Ho 1,1,1,2,2,3,3- 
heptafluoro-7,7-dimethyl-4,6-heptanedione chelates), and an article 
on the muonic Lyman x-ray intensities in pure elements. 


51939 (DOE/ER/06027—T1) Research on atomic, mo- 
lecular, and nuclear physics. Progress report, 1 December 
1980-30 November 1982. Shafroth, S.M. (North Carolina 
Univ., Chapel Hill (USA). Dept. of Physics and Astron- 
omy). 1982. Contract AS05-78ER06027. 25p. NTIS, PC 
A02/MF A0O1. Order Number DE82018787. 

Portions of document are illegible. 

Ion-atom collision research is reported including cross sec- 
tion measurements for S'** collisions with argon and Si!!* 1+ 14 
collisions with helium. The development of a position-sensitive par- 
allel plate electron spectrometer is described. (WHK) 


51940 (DOE/ER/10425—06) Variational transition state 
theory. Progress report, July 1, 1981-June 30, 1982. Truhlar, 
D.G. (Minnesota Univ., Minneapolis (USA). Dept. of 
Chemistry). May 1982. Contract AS02-79ER10425. 6p. 
NTIS, PC A02/MF A0O1. Order Number DE82015198. 

Further development of variational transition-state theory 
was carried out during this period and several applications made 
for many atom-molecule, bimolecular, and muonium reactions. 
Only qualitative results are reported. (DLC) 


51941 (DOE/ER/10513—T1) Experimental and theoreti- 
cal study of very-low-energy inelastic processes in electron- 
molecule collisions, March 20, 1981-March 20, 1982. Golden, 
D.E.; Morrison, M. (Oklahoma Univ., Norman (USA). 
Dept. of Physics and Astronomy). 1982. Contract AS05- 
79ER10513. 33p. NTIS, PC A03/MF AO1. Order Number 
DE82018800. 

We have undertaken a comprehensive theoretical and experi- 
mental study of very-low-energy electron-impact excitation of mol- 
ecules. The objective of the first phase of this program is a compre- 
hensive study of near-threshold electron-impact ro-vibrational exci- 
tation cross sections in He in order to resolve serious discrepancies 
that exist between the cross sections for this process as determined 
by beam and swarm experiments. The program consists of experi- 
mental measurements of these cross sections using a cross-beam 
time-of-flight apparatus being developed in our laboratory and fully 
ab-initio theoretical calculations of these cross sections using a cou- 
pled-channels formulation with a highly-accurate interaction poten- 
tial. Progress is reported. (WHK) 


51942 (DOE/ER/10722—T2) Laser photoelectron spec- 
troscopy of ions. Progress report. Ellison, G.B. (Colorado 
Univ., Boulder (USA)). 29 Mar 1982. Contract AC02- 
80ER10722. 8p. NTIS, PC A02/MF AOl1. Order Number 
DE82012318. 

The photoeleectron spectroscopy of negative ions was stud- 
ied. This experiment affords direct information about these ions and 
the corresponding neutral radicals. Several ions and numerous radi- 
cals are believed to be crucial intermediates in combustion process- 
es and flame chemistry. Electron affinites and other valuable ther- 


modynamic properties of various radicals have been measured di- 
rectly. 


ERA VOL. 7, NO. 19 / 6498 


51943 (DOE/ER/40010—941) Polarized negative ions. 
Haeberli, W. (Wisconsin Univ., Madison (USA)). Apr 1981. 
Contract AC02-81ER40010. 1lp. (CONF-810468—11). 
NTIS, PC A02/MF AO1. Order Number DE82011720. 

From 3. international conference on electrostatic accelerator 
technology; Oak Ridge, TN, USA (13 Apr 1981). 

This paper presents a survey of methods, commonly in use 
or under development, to produce beams of polarized negative ions 
for injection into accelerators. A short summary recalls how the 
hyperfine interaction is used to obtain nuclear polarization in beams 
of atoms. Atomic-beam sources for light ions are discussed. If the 
best presently known techniques are incorporated in all stages of 
the source, polarized H™ and D™ beams in excess of 10 wA can 
probably be achieved. Production of polarized ions from fast (keV) 
beams of polarized atoms is treated separately for atoms in the 
H(25) excited state (Lamb-Shift source) and atoms in the H(1S) 
ground state. The negative ion beam from Lamb-Shift sources has 
reached a plateau just above 1 wA, but this beam current is ade- 
quate for many applications and the somewhat lower beam current 
is compensated by other desirable characteristics. Sources using fast 
polarized ground state atoms are in a stage of intense development. 
The next sections summarize production of polarized heavy ions by 
the atomic beam method, which is well established, and by optical 
pumping, which has recently been demonstrated to yield very large 
nuclear polarization. A short discussion of proposed ion sources for 
polarized *He™ ions is followed by some concluding remarks. 


51944 (DOE/ER/70004—302) Synchrotron radiation to 
be used to generate holographic x-ray gratings. Csonka, P.L.; 
Tatchyn, R. (Oregon Univ., Eugene (USA). Inst. of Theo- 
retical Science; Stanford Univ., CA (USA)). 1981. Contract 
AT06-76ER70004. 5p. D. Order Number DE82008354. 

Portions of document are illegible. MN only. 

The synchrotron radiation generated by high electrons circu- 
lating in storage rings may be used to produce holographic x-ray 
gratings of up to about 5 x 10‘ lines per millimeter. Such gratings 
could then be employed as elements in x-ray optics. They could 
also serve to test recording resolution of various surfaces, to study 
narrow strips of monolayers, to investigate Block oscillations, to 
observe the fine structure of Landau levels as well as in the con- 
struction of artificial crystals. 


51945 (I[A—1364) Research laboratories annual report, 
1980. (Israel Atomic Energy Commission, Tel Aviv). Jul 
1981. 298p. NTIS (US Sales Only), PC A13/MF AOI. 
Order Number DE82780456. 

Individual items from the report were prepared separately 
for the data base. (GHT) 


51946 (JINR—E-4-81-152) Line shape and _ potential 
gauge. Shirokov, M.I. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1981. 16p. 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE82700921. 

A new theoretical definition of the excitation probability of 
unstable states, which properly takes into account virtual transi- 
tions, is given. A refined experiment is proposed for measuring the 
Lamb shift and the spectral line shape. The problems with gauge 
invariance arising in calculations of the line shape are discussed and 
resolved. 


51947 (JINR-R—4-80-775) Adiabatic representation of 
three-body problem with Coulomb interaction. 4. Asymptotic 
behaviour of solution at R — 0. Vinitskii, S.I.; Melezhik, 
V.S.; Ponomarev, L.I. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1980. 18p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0Ol1. Order 
Number DE82700914. 

The asymptotic behaviour of solutions of the system of ordi- 
nary differential equations, describing the relative motion of nuclei 
in the limit of small internuclear distances, is found in the adiabatic 
representation of the three-body problem (two nuclei and electron 
or muon). The corresponding asymptotic expansion of the wave 
function of the three-body system is constructed. It is shown that in 
the limit of united atom the electron motion is naturally described 
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in the laboratory system rather than in the rotating coordinate 
system as it take at the equilibrium internuclear distances. The as- 
ymptotic expansion is compared with that of numerical solutions 
for the system of equations, which represent the motion of nuclei in 
the pdy mesic molecule. 


51948 (NP—1903353) Coherent Coulomb ionization of 
the 1s o molecular orbital in slow asymmetric ion-atom colli- 
sions. Zoran, V.; Berinde, A.; Fluerasu, D. (Institutul de 
Fizica si Inginerie Nucleara, Bucharest (Romania)). Jan 
1981. 39p. (NP—2903353). NTIS (US Sales Only), PC A03/ 
MF AOl1. Order Number DE82903353. 

Portions of document are illegible. 

The connection existing in the united-atom (UA) limit be- 
tween the molecular picture and the Coulomb ionization of atomic 
electrons has been exploited in an attempt to compare the predic- 
tions of the perturbed UA model of Briggs with experimental cross 
sections for ionization of the 1s o molecular orbital (MO) in slow 
asymmetric ion-atom collisions. A simple cross section formula, has 
been derived for ionization of the 1s a MO to s continuum states 
from straight-line constant-velocity trajectories, in a form which 
emphasizes the coherent contribution of both collision partners to 
this process. The corrections for Coulomb and relativistic effects as 
used in the present work preserve the structure of this formula. An 
interesting behaviour of the fraction contributed by the recoiling 
target to the ionization cross section as a function of the target 
atomic number is predicted and explained by the relativistic con- 
traction of the 1s o MO. By means of an approximate scaling law, 
the calculations are compared to 520 published experimental cross 
sections (30 < Z /sub UA/ < 110, asymmetry parameter Q < 0.3) 
spanning more than 5 orders of magnitude. A remarkably good 
agreement is obtained within the (relativistic) distortion approxima- 
tion when, for heavy collision systems, also the extended nuclear 
charge distributions are approximately taken into account. 


51949 Shape-resonance-induced non-Franck—Condon ef- 
fects in the valence-shell photoionization of O2. Dittman, 
P.M.; Dill, D.; Dehmer, J.L. (Department of Chemistry, 
Boston University, Boston, Massachusetts 02215). Journal of 
Chemical Physics; 76: No. 12, 5703-5709(15 Jun 1982). 

Non-Franck—Condon effects in the valence-shell photoioni- 
zation spectrum of Os: are studied using the multiple scattering 
model. Calculations for the 3a°/sub g/, 17/sub u/, and 17/sub g/ 
levels indicate that the enhanced sensitivity of dipole strengths to 
internuclear separation, induced by shape resonances, reduces and 
broadens the resonant cross section; nonresonant channels are negli- 
gibly affected. The resulting cross sections and asymmetry param- 
eters show fair overall agreement with line and continuum source 
measurements. 


51950 Inclusion of frequency shifts with electronic exci- 
tation in the calculation of multiple-order resonance Raman 
profile line shapes from optical absorption data. Tonks, D.L.; 
Page, J.B. (Group T-11, Los Alamos Scientific Laboratory, 
Los Alamos, New Mexico 85745). Journal of Chemical Phys- 
ics; 76: No. 12, 5820-5826(15 Jun 1982). 

A previously discussed exact relation which allows one to 
compute first-order resonance Raman intensity profile line shapes 
directly from optical absorption data within well-defined assump- 
tions is generalized to approximately include vibrational frequency 
shifts with electronic excitation and is extended to profiles of 
higher order. For a large class of optical absorption line shapes and 
sufficiently small frequency shifts and temperatures, the generaliza- 
tion is found to be quite simple. We demonstrate its usefulness and 
the importance of including frequency shifts by using optical ab- 
sorption data to compute first-, second-, and third-order profile line 
shapes for the KClO,:MnO™, impurity system and comparing the 
results with measured profiles. 


51951 Precise test of the Coulomb-projected Born ap- 
proximation for the 2 'S and 3 'S excitation of helium by 
electron impact. Dillon, M.A.; Inokuti, M. (Argonne Nation- 
al Laboratory, Argonne, Illinois 60439). Journal of Chemical 
Physics; 76: No. 12, 5887-5892(15 Jun 1982). 

By use of the accurately known generalized oscillator 
strength (i.e., the result of the first Born approximation due to Kim 
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and Inokuti), we have evaluated the differential cross sections for 
the 2 'S and 3 'S excitation of helium by electron impact, much 
more precisely than before, within the Coulomb-projected Born ap- 
proximation. The results are in good agreement with measurements 
by Dillon and Lassettre reported in 1975. The method of the pres- 
ent calculation is based on the Fourier decomposition of the Cou- 
lomb potential for interactions between the incident electron and 
electrons in the target atom, and has been used in a few other con- 
texts. We point out here that the same method can be readily ex- 
tended to many other scattering approximations such as distorted- 
wave approximations, either with or without account for electron- 
exchange effects. 


51952 Motional side-band resonances in the microwave 
spectrum of stored ions. Lakkaraju, H.S.; Schuessler, H.A. 
(Department of Physics, Texas A&M University, College 
Station, Texas 77843). Journal of Applied Physics; 53: No. 6, 
3967-3974(Jun 1982). 

Side-band resonances were investigated in the radio-frequen- 
cy (rf) spectrum of free ions stored in a radio-frequency quadrupole 
ion trap. The magnetic resonance signals occur at the center fre- 
quency and at the center frequency plus or minus integral multiples 
of the characteristic ion macromotion frequencies. The experiment 
was performed on *He* using the ion storage exchange collision 
technique. Contributions of the side-band intensity arose predomi- 
nantly from the standing microwave field inside the cavity. The 
effect of a small traveling wave component was also included. The 
microwave field was fed into the trap structure which, in addition 
to being used for trapping, was also employed as a broad band 
cavity in the TEois mode. The dependence of the intensity distribu- 
tion of the side-band spectrum on different ion motion temperatures 
and energy distributions of the ions was studied numerically. It was 
demonstrated experimentally that initially the stored ions have a 
uniform energy distribution. Since the stored ion cloud samples dif- 
ferent microwave fields at different times, the induced perturbation 
of the microwave field is spread out in frequency and a correlation 
function approach is suitable to interpret the side-band spectra. The 
present experiment was carried out in the microwave region where 
narrow-band coherent radiation fields are readily available. Howev- 
er, the same side bands should also occur in the optical spectrum of 
stored ions and are of interest to laser cooling experiments. 


51953 The value of w(E) in nitrogen for high-energy ions. 
Thomas, R.H. (Lawrence Bekeley Lab., CA). Radiation Re- 
search; 90: No. 2, 437-440(May 1982). Contract W-7405- 
ENG-48. 

Recently published values by the author or the average 
energy required to produce an ion pair in nitrogen by monoenerge- 
tic high-energy ions, w(E), are analyzed by analysis of techniques. 
These techniques point to. somewhat different conclusions from 
those revealed in the original paper, in which the authors suggested 
it was not possible to distinguish among data by a one-way the 
values of w(E) obtained for three species of ion (C*, Ne’, and 
Ar’), Analysis of the data by a one-way classification suggests 
that there may be a difference in w(E) values for the three species 
of ion at a level of significance of 0.5. 


51954 Low-energy charge exchange from hydrogen atoms 
by few-electron ions. Bottcher, C. (Oak Ridge National Lab., 
TN (USA). Physics Div.); Heil, T.G. (Georgia Univ., 
Athens (USA). Dept. of Physics and Astronomy). Chemical 
Physics Letters; 86: No. 5/6, 506-509(5 Mar 1982). 

Cross sections for charge exchange from ground-state H by 
Be, B and C nuclei, in the energy range 0-250 eV/amu, have been 
calculated by a fully quantal, perturbed stationary state method. A 
generalisation is introduced to treat collisions with few-electron 
ions and applied to capture by C** and C*™. Results agree with 
available measurements. 


51955 Theoretical analysis of the reaction F + Ho(v = 
0) — HF(v = 0, 1, 2, 3) + H. Hayes, E.F. (National Sci- 
ence Foundation, Washington, DC); Walker, R.B. Journal of 
Physical Chemistry; 86: No. 1, 85-91(7 Jan 1982). 

A simple model is presented for the low-energy resonance in 
the Pos reactive transmission probability for collinear dynamics. De- 
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tailed quantum-dynamical calculations on the Muckerman-5 surface 
are reported. These dynamical results suggest that the model ade- 
quately captures the physics underlying the low-energy resonance. 
In addition, an analysis of the vibrationally adiabatic potential- 
energy curves for the exit channel provides an explanation for the 
decay of the HF(v = 3) threshold obtained by using both quantum 
and quasi-classical reverse dynamical calculations on this potential- 
energy surface. The resonance model and the analysis of the vibra- 
tionally adiabatic potential-energy curves provide some insight into 
features of the potential-energy surface that need to be determined 
accurately before full a priori theoretical predictions can be expect- 
ed to provide quantitatively meaningful results. 


51956 Coulomb-explosion technique for determining geo- 
metrical structures of molecular ions. Gemmell, D.S. (Ar- 
gonne National Lab., IL (USA). Physics Div.). Nuclear In- 
struments and Methods in Physics Research; 191: No. 1-3, 
425-431(31 Dec 1981). 

From 5. international conference on ion beam analysis; 
Sydney, Australia (16 - 20 Feb 1981). 

Traditional experimental techniques (e.g. studies on photon 
absorption or emission) for determining the stereochemical struc- 
tures of neutral molecules are extremely difficult to apply to molec- 
ular ions because of problems in obtaining a sufficient spatial densi- 
ty of the ions to be» studied. Recent high-resolution measurements 
on the energy and angle distributions of the fragments produced 
when fast (MeV) molecular-ion beams from an electrostatic accel- 
erator dissociate (‘Coulomb explode’) in thin foils and in gases, offer 
promising possibilities for deducing the stereochemical structures of 
the molecular ions constituting the incident beams. Bond lenghts 
have been determined in this way for several diatomic projectiles 
(H* 2, HeH*, CH*, NH*, OH*, N*2, O*2, etc.) with an accuracy of 
approx. equal to0.01 A. H*s has been demonstrated (for the first 
time) to be equilateral triangular and the interproton distance meas- 
ured. Measurements on single fragments from CO*2, N2O*, CsH*s, 
and CH*sub(n) have revealed the gross structures of the projec- 
tiles. An apparatus has recently been constructed at Argonne to 
permit precise measurements on fragments in coincidence. The ap- 
paratus has been tested on a known structure (OH*:2). The O-H 
bond length was found to be 1.0 +- 0.04 A and the H-O-H bond 
angle was measured as 110 +- 2° These values are in excellent 
agreement with those found in optical experiments (0.999 A and 
110.5°). This ‘Coulomb explosion’ technique can be expected to be 
refined in accuracy and to extended to a wide range of molecular 
ions whose structures are inaccessible by other means. 


51957 Multiphoton dissociation of polyatomic molecules. 
Shulz, P.A.; Sudboe, A.S.; Krajnovich, D.J.; Kwok, H.S.; 
Shen, Y.R.; Lee, Y.T. (Univ. of California, Berkeley). 
Annual Review of Physical Chemistry; 30: 379-409(1979). 
Contract W-7405-ENG-48. 

A review of the various experimental techniques used and 
significant results obtained so far in the understanding of the dy- 
namics of infrared multiphoton excitation (MPE) and dissociation 
(MPD) is given. Next, some theoretical model calculations describ- 
ing the multiphoton excitation and dissociation process are dis- 
cussed. some possible applications of MPE and MPD are stated, 
such as, isotope separation, inexpensive production of molecular 
radicals, and purification of gases. In conclusion, a number of un- 
solved problems are described. (SC) 


51958 (AEC-tr—7411/12) Ukrainian Physics Journal. 
Translation of Ukrainskii Fizicheskii Zhurnal (Russian Edi- 
tion) ; 17: No. 12, vp(Dec 1972). 216p. NTIS, PC A10/MF 
AO1. Order Number DE82008321. 

Twenty-seven papers on various subjects in solid state phys- 
ics, atomic physics, high energy physics, plasma physics, metallur- 
gy, and crystallography are presented. Separate entries were made 
in the data base for the papers in scope. (WHK) 


51959 (AEC-tr—7411/11) Ukrainian Physics Journal. 
Translation of Ukrainskii Fizicheskii Zhurnal (Russian Edi- 
tion) ; 17: No. 11, vp(Nov 1972). 205p. NTIS, PC A10/MF 
A01. Order Number DE82008322. 

Portions of document are illegible. 

Thirty-one papers on various subjects in solid state physics, 
atomic physics, nuclear physics, plasma physics, metallurgy, and 
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crystallography are presented. Separate entries were made in the 
data base for the papers in scope. (WHK) 


51960 (AEC-tr—7411/10) Ukrainian Physics Journal. 
Translation of Ukrainskii Fizicheskii Zhurnal (Russian Edi- 
tion) ; 17: No. 10, vp(Oct 1972). 212p. NTIS, PC A10/MF 
A01. Order Number DE82008320. 

Portions of document are illegible. 

Twenty-seven papers on various subjects in solid state phys- 
ics, atomic physics, high energy physics, plasma physics, accelera- 
tor physics, metallurgy, and crystallography are presented. Separate 
entries were made in the data base for the papers in scope. (WHK) 


6404 Fluid Physics 
REFER ALSO TO CITATION(S) 51090 


51961 (INIS-mf—6866) Flow of helium II under the in- 
fluence of a heat current. Slegtenhorst, R.P. (Rijksuniversi- 
teit Leiden (Netherlands)). 7 Oct 1981. 154p. NTIS (US 
Sales Only), PC AO7/MF AOl. Order Number 
DE82780533. 

Thesis. 

The survey of results corresponding to the general flow be- 
haviour of helium II is rather incomplete and the initial investiga- 
tions described in this thesis, are particularly intended to extend the 
previous studies to higher temperatures. An experiment on thermal- 
ly driven flow in a closed circuit formed by two coupled capillaries 
is described. Without the measurement of the mass-flow rate in the 
closed circuit the measured temperature differences across the flow 
tubes can be explained in terms of the flow characteristics of the 
individual capillaries. The role of the principle of conservation of 
superfluid circulation in the closed flow circuit is also discussed. 
An extension of the study already described is presented using a 
new device which has two important differences as compared to 
the previous device. Firstly the transport velocities of heat and 
mass can be adjusted independently but the mass flow is rigidly im- 
posed by means of a bellows which drives the flow. The chemical- 
potential difference along the flow tube is now measured with a 
pressure transducer. Secondly the homogeneity of the flow along 
the capillary, during steady flow as well as during transitions be- 
tween different flow states, is studied by means of some thermom- 
eters which are placed along the flow tube. The measurements are 
carried out with both a glass and a stainless-steel capillary, having 
approximately the same length and diameter (length: 8.5 cm, inner 
diameter: 216 wm and 206 wm respectively). 


51962 (SAND—82-1189C) Calculations of electron trans- 
port and rate coefficients in a uniform nitrogen plasma. Pitch- 
ford, L.C.; Phelps, A.V.; Yoshida, S. (Sandia National 
Labs., Albuquerque, NM (USA); Joint Inst. for Lab. Astro- 
physics, Boulder, CO (USA)). 1982. Contract AC04- 
76DP00789. 4p. (CONF-820821—1). NTIS, PC A02/MF 
A01. Order Number DE82015419. 

From 7. annual Gordon conference on plasma chemistry; 
Tilton, NH, USA (15 Aug 1982). 

Portions of document are illegible. 

Using a recently developed method for a multi-term spheri- 
cal harmonic expansion solution of the Boltzmann equation, we 
evaluate the accuracy of various previously applied approxiamtions 
for the calculation of swarm coefficients in the example of Ne up to 
relatively high values of E/N, the ratio of the applied electric field 
strength to the neutral density. In particular, the effects of the two- 
term approximation and the conventional two-term derived equa- 
tions, anisotropic scattering cross sections, and energy partitioning 
between the two electrons exiting from an ionization event are 
evaluated. The purpose in this work was to develop guidelines for 
delineating conditions under which the conventional calculations of 
swarm coefficients in a molecular gas are valid. 
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51963 (UCRL—86601) Solution of the multi-dimensional, 
incompressible Navier-Stokes equations using low-order finite 
elements and one-point quadrature. Chan, S.T.; Gresho, P.M. 
(Lawrence Livermore National Lab., CA (USA)). Mar 
1982. Contract W-7405-ENG-48. 10p. (CONF-820702—4). 
NTIS, PC A02/MF AO1. Order Number DE82009015. 

From 4. international symposium on finite element methods 
in flow problems; Tokyo, Japan (26 Jul 1982). 

Portions of document are illegible. 

The modeling goal is to develop accurate and efficient, yet 
reasonably versatile numerical models for simulating the evolution 
of the velocity, temperature, and pollutant concentration fields as- 
sociated with air flow over complex terrain in the planetary bound- 
ary layer. Since both the physics (e.g., stratified shear flows) and 
the geometry are complex, fairly fine spatial resolution (say, ~ 10* 
nodes) will often be required. The longer-term goal is to be able to 
do faster than real time simulations in response to emergency situa- 
tions. It is with these points in mind that a finite element code was 
developed which entails many short-cuts and simplifications com- 
pared to the conventional Galerkin finite element method (GFEM); 
in fact, the resulting scheme is probably better described as a 
hybrid method (FEM/FDM). Many aspects of these short-cuts 
have been described and/or are discussed in more detail elsewhere. 
Here, attention is focused on the effects of using 1-poing quadrature 
to approximate the resulting Galerkin integrals. 


51964 Radiative heat transfer in a heat generating and 
turbulently convecting fluid layer. Cheung, F.B.; Chan, S.H.; 
Chawla, T.C.; Cho, D.H. (Argonne National Lab., IL). Jn- 
ternational Journal of Heat and Mass Transfer; 23: No. 10, 
1313-1324(1980). 

The coupled problem of radiative transport and turbulent 
natural convection in a volumetrically heated, horizontal gray fluid 
medium, bounded from above by a rigid, isothermal wall and below 
by a rigid, adiabatic wall, is investigated analytically. An approxi- 
mate method based upon the boundary layer approach is employed 
to obtain the dependence of heat transfer at the upper wall on the 
principal parameters of the problem, which, for moderate Prandtl 
number, are the Rayleigh number, Ra, the optical thickness, kL, 
and the conduction-radiation coupling parameter, N. Also obtained 
in this study is the behavior of the thermal boundary layer at the 
upper wall. At large kL, the contribution of thermal radiation to 
heat transfer in the layer is found to be negligible for N > 10, 
moderate for N Ca 1, and overwhelming for N < 0.1. However, at 
small kL, thermal radiation is found to be important only for N < 
0.01. While a higher level of turbulence results in a thinner bound- 
ary layer, a larger effect of radiation is found to result in a thicker 
one. Thus, in the presence of strong thermal radiation, a much 
larger value of Ra is required for the boundary layer approach to 
remain valid. Under severe radiation conditions, no boundary layer 
flow regime is found to exist even at very high Rayleigh numbers. 
Accordingly, the ranges of applicability of the present results are 
determined and the approximate method justified. In particular, the 
validity of the present analysis is tested in three limiting cases, i.e. 
those of kL — infinity, N — infinity, and Ra — infinity. 


6450 High Energy Physics 


REFER ALSO TO CITATION(S) 51958, 51960, 52097 


51965 (CERN—81-14) Origins and evolution of the col- 
laboration between CERN and the People’s Republic of China 
1971-1980. Lock, W.O. (European Organization for Nuclear 
Research, Geneva (Switzerland)). 13 Nov 1981. 49p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE82701633. 

The report describes in some detail the origins and evolution 
up to the present day of the collaboration between the European 
Organization for Nuclear Research (CERN) and the Institute of 
High Energy Physics of the Academia Sinica in Beijing, People’s 
Republic of China. The text is illustrated by a number of photo- 
graphs, while some of the relevant documents and letters are repro- 
duced as Annexes. 
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51966 (CERN—81-17) Progress report on CERN activi- 
ties (June 1981). Schopper, H. (European Organization for 
Nuclear Research, Geneva (Switzerland)). 7 Dec 1981. 36p. 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE82701634. 

Selected topics illustrate results obtained at CERN, mostly 
during the first half of 1981. The report deals first with the devel- 
opment of facilities for antiproton accumulation and acceleration, 
and for colliding beams of antiprotons and protons. Other develop- 
ments of accelerators and of particle detectors are also presented. 
An outline is then given of the current understanding of the con- 
stituents of matter and of the forces acting between them. This 
framework is used for the presentation of CERN’s experimental re- 
sults. The topics covered include tests of the quark-parton model, 
properties of the new particles containing charm or beauty quarks, 
studies of the structure of the nucleon, tests of quantum chromo- 
dynamics (QCD), and investigations of the weak interaction. 


51967 (DOE/ER—0128) Report of the subpanel on long- 
range planning for the US High-Energy-Physics Program of 
the High-Energy-Physics Advisory Panel. (Department of 
Energy, Washington, DC (USA). Office of Energy Re- 
search). Jan 1982. 69p. NTIS, PC A04/MF AOl. Order 
Number DE82012502. 

Portions of document are illegible. 

The US High Energy Program remains strong, but it faces 
vigorous competition from other regions of the world. To maintain 
its vitality and preeminence over the next decade it requires the fol- 
lowing major ingredients: (1) strong exploitation of existing facili- 
ties; (2) the expeditious completion of construction projects which 
will expand these facilities over the next few years; (3) the con- 
struction of a substantial new facility to be ready for research by 
the end of the 1980's; and (4) the vigorous pursuit of a wide range 
of advanced accelerator R and D programs in preparation for the 
design and construction of a higher energy accelerator which 
would probably be initiated near the end of this decade. The Sub- 
panel has considered how best to accomplish these goals under two 
different budgetary assumptions; namely, average yearly support 
levels of $440M DOE, $35M NSF, and $395M DOE, $34M NSF 
(FY 1982 dollars). It has also considered the impact of a yet lower 
support level of $360M DOE and $32M NSF. A description of 
facilities in high energy physics is given, and facility recommenda- 
tions and long range plans are discussed. Recommendations for in- 
ternational collaboration are included. (WHK) 


51968 (KEK—79-33) Proceedings of the 1979 KEK 
summer schoo, Tsukuba ... Kobayashi, M.; Kurokawa, S.L; 
Suzuki, A.; Yukawa, T. (eds.). (National Lab. for High 
Energy Physics, Oho, Ibaraki (Japan)). Mar 1980. 322p. 
(CONF-7908168—). NTIS (US Sales Only), PC Al4/MF 
A0Ol. Order Number DE82780457. 

From KEK summer school; Oho, Japan (10 Aug 1979). 

Individual items from the conference were prepared sepa- 
rately for the data base. (GHT) 


51969 (LBL—12760) Physics, Computer Science and 
Mathematics Division. Annual report, January 1-December 
31, 1980. Birge, R.W. (Lawrence Berkeley Lab., CA 
(USA)). Dec 1981. Contract AC03-76SF00098. 79p. NTIS, 
PC A05/MF AO1. Order Number DE82013872. 

Portions of document are illegible. 

Research in the physics, computer science, and mathematics 
division is described for the year 1980. While the division’s major 
effort remains in high energy particle physics, there is a continually 
growing program in computer science and applied mathematics. 
Experimental programs are reported in e* e~ annihilation, muon and 
neutrino reactions at FNAL, search for effects of a right-handed 
gauge boson, limits on neutrino oscillations from muon-decay neu- 
trinos, strong interaction experiments at FNAL, strong interaction 
experiments at BNL, particle data center, Barrelet moment analysis 
of 7N scattering data, astrophysics and astronomy, earth sciences, 
and instrument development and engineering for high energy phys- 
ics. In theoretical physics research, studies included particle physics 
and accelerator physics. Computer science and mathematics re- 
search included analytical and numerical methods, information anal- 
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ysis techniques, advanced computer concepts, and environmental 
and epidemiological studies. (GHT) 


51970 (INIS-mf—6863) Scientific annual report 1979 
DESY. (Deutsches Elektronen-Synchrotron (DESY), Ham- 
burg (Germany, F.R.)). [nd]. 218p. (In German). NTIS (US 
Sales Only), PC Al0/MF AOl. Order Number 
DE82780534. 

In this annaual report the experiments at the storage rings 
PETRA and DORIS as well at the other DESY accelerators to- 
gether with the synchrotron radiation experiments are described. 
Furthermore some developments in data processing in medicine and 
new detection methods are considered. In addition a list of publica- 
tions and speeches is given. 
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REFER ALSO TO CITATION(S) 52114, 52127, 52168 


51971 (BNL—31095) Production of AA hypernuclei in 
the (K-,K*) reaction. Baltz, A.J.; Dover, C.B.; Millener, 
D.J. (Brookhaven National Lab., Upton, NY (USA)). 1982. 
Contract AC02-76CH00016. 2p. (CONF-820635—1). NTIS, 
PC A02/MF AO1. Order Number DE82009861. 

From International conference on hypernuclear and kaon 
physics; Heidelberg, F.R. Germany (20 Jun 1982). 

Very little data exists on doubly strange AA hypernuclei; 
only the ground states of /sub AA/He® and /sub AA/Be’® have 
been seen in emulsion experiments. With existing K~ beam lines and 
magnetic spectrometer systems at CERN and Brookhaven, and the 
prospect of much higher K~ intensities at an eventual kaon factory, 
one is invited to consider the possibility that discrete states of AA 
hypernuclei may be observed directly in the (K~,K*) reaction on 
nuclear targets. Some DWBA estimates of the relevant cross sec- 
tions are reported. 


51972 (BNL—31198) Two recent charm search experi- 
ments with the multiparticle spectrometer at BNL. Chung, 
S.U. (Brookhaven National Lab., Upton, NY (USA)). Jan 
1982. Contract AC02-76CH00016. 10p. (CONF-820143—4). 
NTIS, PC A02/MF AO1. Order Number DE82015243. 

From 17. Recontre de Moriond workshop on new flavours; 
Les Arcs, France (24 Jan 1982). 

Two recent experiments at the BNL Multiparticle Spectrom- 
eter searched for charm production in the 7™~ p interactions at 16 
and 17 GeV/c. One experiment looked for D/sup */~ production 
with a fast K* trigger, while the other experiment triggered on 
single-electron events. The K* -trigger experiment finds that the D/ 
sup */~ cross-section at 16 GeV/c is less than 130 nb at 95% confi- 
dence level. 


51973 (DOE/ER/03244—91) Some prospects for antipro- 
ton physics. Eisenstein, R.A. (Pittsburgh Univ., PA (USA). 
Dept. of Physics). 1982. Contract AS02-76ER03244. 18p. 
(CONF-820225—3). NTIS, PC A02/MF AOl. Order 
Number DE82011582. 

From Los Alamos meson physics facility II workshop; Los 
Alamos, NM, USA (1 Feb 1982). 

Portions of document are illegible. 

Some of the possibilities for fruitful research with antipro- 
tons are outlined below. Special emphasis is placed on the possibil- 
ity of learning about quark spectroscopy and dynamics using highly 
precise and intense anti p beams such as LEAR. It is urged that 
any discussion of LAMPF II give very careful consideration to the 
construction of a facility competitive with LEAR. 


51974 (DOE/ER/04449—43) Study of the neutron- 
proton interaction in the 300 to 700 MeV energy region. 
Annual progress report, 1981-1982. Northcliffe, L.C. (Texas 
A and M Univ., College Station (USA)). 1982. Contract 
AS05-76ER04449. 17p. NTIS, PC A02/MF AOl. Order 
Number DE82019398. 

Portions of document are illegible. 

Investigations of the nucleon-nucleon interaction at LAMPF 
energies, in both elastic and inelastic channels, are briefly described. 
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Experiments and results are reviewed, and abstracts of papers pre- 
sented are included. (WHK) 


51975 (DOE/ER/40010—926) Parity violation in the nu- 
cleon-nucleon interaction. Haeberli, W. (Wisconsin Univ., 
Madison (USA)). 1981. Contract AC02-76ERO00007. 26p. 
(CONF-810127—4). NTIS, PC A03/MF AOl. Order 
Number DE82011116. 

From Symposium on nuclear physics; Oaxtepec, Morelox, 
Mexico (5 Jan 1981). 

A short review is presented of experiments designed to 
detect parity nonconservation (PNC) in the interaction between nu- 
cleons. A recent measurement of PNC in proton-proton scattering 
is described, and some of the methods which were developed to 
reduce systematic errors to S= 2 x 107° are discussed. The results of 
this experiment and of other measurements on PNC are compared 
to theoretical predictions. 


51976 (DOE/ER/40017—2) Measurements of parity vio- 
lation in the scattering of polarized electrons from protons. 
Souder, P.A.; Hughes, V.W.; Lubell, M.S.; Kowalski, S. 
(City Coll., New York (USA); Yale Univ., New Haven, CT 
(USA); Massachusetts Inst. of Tech., Cambridge (USA)). 
1980. Contract AC02-81ER40017. 14p. NTIS, PC A02/MF 
A01. Order Number DE82014629. 

A new generation of experiments measuring the parity vio- 
lating interference between the weak and electromagnetic interac- 
tions in the scattering of polarized electrons from hydrogen is de- 
scribed. The goal of these experiments is to measure independently 
each of the four electron-nucleus electro-weak coupling constants. 
The precision obtainable in terms of the coupling constants will be 
about an order of magnitude better than the deep inelastic scatter- 
ing experiment at SLAC. A wide range of beam energies, from 0.6 
GeV to 2.0 GeV, will be required. The large duty factor of the 
proposed accelerator will have important advantages, including 
simplification of the polarized electron source and lowering of the 
instantaneous rate of detected events to the level where individual 
pulses can be counted. For the higher energy data conventional 
large-acceptance magnetic spectrometers will be appropriate, and 
for the lower energies special Cherenkov or total absorption 
counters will be developed. A 30 cm long liquid hydrogen target 
compatible with a 100 ja beam current will also be required. 


51977 (DOE/ER/40017—3) Parity violating weak neu- 
tral-current effects in elastic e-'*C scattering. Progress 
report, April 15, 1981-February 28, 1982. Lubell, M.S. (City 
Coll., New York (USA)). 1 Mar 1982. Contract AC02- 
81ER40017. 32p. NTIS, PC A03/MF AO1. Order Number 
DE82014633. 

Unified gauge theories of the electro-weak interaction incor- 
porate a neutral weak current, which, although many orders of 
magnitude smaller than the neutral-electromagnetic current, can be 
isolated through the manifestation of its parity violating effects. As 
a consequence, neutral current parity violation experiments provide 
direct access to the measurement of the weak coupling constants as 
well as fundamental tests of the unified theories. The verification of 
unified theories at low energies is a crucial prerequisite of the appli- 
cation of these theories to the range of higher energies where the 
W-+- and the Z° are predicted to exist. One highly sensitive mea- 
surement of parity violation in the neutral current sector is pro- 
vided by the determination of the asymmetry, A = (o* - a )/(o* 
+ o”), for elastic scattering of positive (+) and negative (-) heli- 
city electrons from 'C nuclei. We have been pursuing such a pro- 
gram at the Bates Electron Accelerator with the goal of measuring 
A to a precision of ~ 107%. By contrast, the standard model pre- 
dicts a value for A of ~ 2 x 107® 


51978 (HE—100-1980) Study of meson resonance produc- 
tion in pion-carbon interactions at P=40 GeV/c. Angelov, 
N.; Balea, O.; Boldea, V. (Institutul de Fizica si Inginerie 
Nucleara, Bucharest (Romania)). Dec 1980. 1lp. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82903333. 


Portions of document are illegible. 
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Cross sections for rhoo, w and f production in 7~ '*C interac- 
tions at p = 40 GeV/c are obtained. The average multiplicities of 
rho° and mesons were estimated to be: < n(rho®) > = 0.47 +- 
0.05 and < n(w) > = 0.50 +- 0.06. About ~ 30% of the total 7~ 
yield comes from the rho®, w and f meson decays. The P?/sub j/ 
distribution of rho® mesons is well described by an exponential 
function with B = 2.7 +- 0.4 (GeV/C)-? for the slope parameter. 
The < n(rho°) > dependence on the rapidity presents a different 
behavior for rho® mesons produced in 7~ p and 7~!?C interactions, 
in good agreement with the additive quark model. 


51979 (IFVE-OEIPK—80-119/SERP-E-77) Study on in- 
terference correlations between pions in K™ p interactions at 
32 GeV/c. Babintsev, V.V.; Bryzgalov, V.V.; Bryukhanova, 
T.M.; Levitskii, M.S.; Moiseev, A.M.; Patalakha, D.I.; Pros- 
kuryakov, AS. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1980. 21p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82700979. 

The study of the interference effects between the identical 
pions, conducted for the K™ p-interactions at 32 GeV/c, showed 
the existence of the short range positive interference correlations as 
in the 7* m* system, so in the 7~ 7™~ one. It was found, that the use 
of the background distributions formed from the 7* 7 pairs could 
significantly distort a shape and a magnitude of the interference ef- 
fects. An estimate of the transverse dimension of the region of the 
emission of pions Rsub(T)approximately 2 Fm was obtained with a 
more correct definition of the background. 


51980 (IFVE-ONF—81-65) Observation of jie* -events 
in antineutrino-nucleon interactions. Ammosov, V.V.; Deni- 
sov, A.G.; Ermolov, P.F. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1981. 1lp. NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE82700980. 

The first observation of 4* e* events produced from antineu- 
trino-nucleon interactions in the 15 ft bubble chamber is reported. 
The relative yield of u* e* events is 4.8sub(-3.2)sup(+ 5.3)x10sup(-4) 
of all charged-current events with antineutrino energy greater than 
10 GeV. The observed V° rate is 1.0sub( 1.0)sup(+1.2) per p* e* 
event. Possible sources of these events are discussed. 


51981 (INIS-mf—6951) Production ‘of vector and tensor 
mesons in proton-proton interactions at Vs = 52.5 GeV. 
en. J. (Dortmund Univ. (Germany, F.R.). Abt. 
Physik). 1980. 106p. (In German). NTIS (US Sales Only), 
PC A06/MF A01. Order Number DE82780541. 

Thesis. 

In the framework of an experiment performed at the proton 
storage rings at CERN the production of K°sub(s), rho®, f, g°, 
Ksup(*)°(896), Ksup(*)°(1430), and phi-mesons could be observed. 
Both differential and total cross sections agree well with the results 
of other experiments. The energy dependence of the production of 
K°sub(s), rho®, and f-mesons can be decribed in the form 
sigma(ppa V + x) = a x In’s - b, while the exclusively centrally 
produced Ksup(*)°-mesons show at low energies a distinctly steep- 
er ascendence. This behaviour can be qualitatively understood in 
the framework of the additive quark model. (orig./HSI). 


51982 (INIS-mf—6960) Detection of a baryon Asub(c) 
with free charm in diffractive proton-proton interactions. 
Giboni, K.L. (Technische Hochschule Aachen (Germany, 
F.R.). Mathematisch-Naturwissenschaftliche Fakultaet). 11 
Feb 1980. 138p. (In German). NTIS (US Sales Only), PC 
A07/MF AO1. Order Number DE82780542. 

Thesis. 

This paper describes an experiment at the CERN proton 
storage rings for the search of the charmed baryon Asub(c). At the 
evaluation of the data the mass spectrum of the K~ pw* combina- 
tions shows a sharp peak at 2260 MeV/c? The small width ex- 
cludes the interpretation as resonance. The peak is, as it is expected 
for the singlet state Asub(c), only observed in the charge combina- 
tion K~ pz*, but not in the combination K~ pzr~. These reasons lead 
to the conclusion that it deals with the decay Asub(c) a K™ pz*. 
The data result from diffractive proton-proton interactions p + pa 
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p + X where X is an highly excited state. The mass of the state X 
lies mainly in the range between 10 and 28 GeV/c? restricted by 
the selection of the events registrated. At the decay of the state X 
the Asub(c) and one anti D are produced associatively analogously 
to the associated production of strange particles in diffractive 
events. This is the first detection of the K~ pma* decay of the 
Asub(c). The product of cross section and branching ratio is for this 
decay as sigma x B = 3.1 +- 1.6 yb determined in the kinematic 
region x > 0.5 and psub(T) < 1.1 GeV/c. (orig./HSI). 


51983 (INS—405) Particle and nuclear physics experi- 
ments at the INS 1.3 GeV electron synchrotron. Homma, S. 
(Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study). 
Mar 1981. 14p. NTIS (US Sales Only), PC A02/MF AOI. 
Order Number DE82702036. 

The experiments performed at the INS 1.3 GeV electron 
synchrotron facility are described. There are two experimental 
areas in the synchrotron laboratory. The one is for bremsstrahlung 
experiments, and the other is for tagged photon experiments. A 
magnetic spectrometer on a movable platform is provided for 
bremsstrahlung experiment. Liquid hydrogen and carbon polari- 
meters, lead glass Cerenkov counters and neutron counters are also 
available. In the tagged photon channel, a magnetic spectrometer 
with wide momentum and angular acceptances is provided. Various 
polarization experiments were carried out in the bremsstrahlung ex- 
periment area, and photoproduction experiments were performed in 
the tagged photon area. The study of single pion photoproduction 
through the measurements of the differential cross section, polar- 
ized target asymmetry, and recoil nucleon polarization, has been a 
main item in the experimental program of this facility. The experi- 
ments concerning di-baryon resonance have been done. A result, 
which suggests proton-neutron systems in the nuclei of beryllium 
and carbon as quasi-free particles like nucleons, was obtained from 
a tagged photon experiment. 


51984 (INS—406) Proposal on electron anti-neutrino 
mass measurement at INS. Ohshima, T. (Tokyo Univ., Tana- 
shi (Japan). Inst. for Nuclear Study). Mar 1981. llp. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82702037. 


Some comment on the proposed experiment, namely the 
measurement of electron anti-neutrino mass, is described. Various 
experiments with the measurement of 8-ray from tritium have been 
reported. The precise measurement of the shape of the Kurie plot is 
required in this kind of experiment. The present experiment aimed 
at more accurate determination of neutrino mass than any other 
previous ones. An important point of the present experiment is to 
reduce the background due to the B-ray from evaporating tritium. 
The source candidates have low evaporation rate. A double focus 
2m air core spectrometer is employed for the measurement of B- 
ray. The spectrometer was improved to meet the present purpose. 
The accumulated event rate was expected to be about 10 times 
higher than Russian experiment. The estimated energy resolution 
was about 30 eV. The neutrino mass with less than 10 eV accuracy 
will be obtained. 


51985 (IPNO-TH—81-37) NN and N anti N interactions. 
Vinh Mau, R. (Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire). 1981. 20p. (CONF-810747—9). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82702049. 


From 9. international conference on high energy physics and 
nuclear structure; Versailles, France (6 Jul 1981). 

The present status of the low and medium energy NN inter- 
action and of the low energy NantiN interaction is reviewed. Care- 
ful confrontation of theoretical predictions with the most recent re- 
sults on experimental observables is emphasized. The question of 
the dibaryon resonances is discussed. For the NantiN interaction, in 
view of the problem of the existence of baryonium states as bound 
states or resonant states of the NantiN system and of their proper- 
ties, tests of different types of annihilation potentials against the ex- 
isting experimental data are examined. Implications for the future 
experimental program at LEAR are discussed. 
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51986 (ITEF—71(1981)) Double charge exchange of 
asup(+) mesons with 2.9 GeV/c momentum. Vorob’ev, I.L.; 
Novikov, L.S.; Buzulutskov, A.F. (Gosudarstvennyj Komi- 
tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Teoreticheskoj i Ehksperimental'noj Fiziki). 1981. 19p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOI. 
Order Number DE82702064. 

The results of studying the double charge exchange of 7* 
mesons with 2.9 GeV/c momentum for carbon and xenon nuclei 
mixtures are presented. The study is carried out by images of the 
120 litre bubble chamber. The chamber has been filled by propane 
and xenon mixture (xenon content in the mixture - 52% by weight) 
and placed in the 18 kgs magnetic field. 116000 stereophotographs 
have been processed. Cases have been selected having in final state 
one 7 meson, any number of protons stopped in the chamber, and 
any number of y quanta converted in electron-positron pairs. Pro- 
tons stopped in the chamber have a momentum in the 120-700 
MeV/c range. 7” -momenta of mesons registered in the chamber 
exceed 70 MeV/c. Cross sections are obtained for the average nu- 
clear of double charge exchange mixture with production of 7 deg 
mesons and without them. Momentum and angular distributions of 
am mesons and protons, proton multiplicity data are given. The 
excess of low-energy 7 mesons which cannot be explained by the 
existing double charge exchange models is observed. 


51987 (ITEF—101(1980)) Forward production of A(1232) 
and N*(1688) in the 7~ + d — N*° + a + (Ps) at 3.65 
GeV/c. Aref'ev, A.V.; Leksin, G.A.; Suchkov, D.A.; Kha- 
sanov, F.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental'noj Fiziki). 1980. 28p. (In Russian). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE82700981. 

The 7 +d—p+a~ +77 +(ps) reaction with production of 
Adeg (1232 and Nsup(*) (1688)) resonances in the 0.<=U'’<=0.2 
(GeV/c): region of momenta squares transferred to them was stud- 
ied at 3.65 GeV/c. The obtained values of differential cross sec- 
tions, parametrized in the form of osup(tot)xBxesup(-BxU’), are 
equal to Aa =63+-0.7 wb, B=2.8+-2.0 (GeV/c)-? for Adeg (1232) 
and Ao=43.0+-4.5 pb, B=11.5+-2.8 (GeV/c)? for Nsup(*) 
(1688). The resonance production occurs due to the process of 
barion exchange. Angular distributions of isobar break-up products 
are presented. 


51988 (JINR—E-1-81-332) Search for exotic phenomena 
in high-energy nuclear interactions. Gasparian, A.P. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1981. 1lp. (CONF-810747—10). NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE82702068. 

From 9. international conference on high energy physics and 
nuclear structure; Versailles, France (6 Jul 1981). 

Investigations of a number of phenomena in nuclear interac- 
tions at high energies are carried out. The cross section of carbon 
interaction at 4.2 GeV/c per nucleon in a propane bubble chamber, 
distribution by effective mass of effect relation to the background 
for nz~ systems (n - whole number) and angular dependence of 
proton yield in central interactions are given. The problems of ab- 
normal B decays of nuclei, shock waves in a nuclear substance and 
7” meson multiplicity in nuclear processes, are discussed. 


51989 (JINR—E-1-81-544) Measurement of the nucleon 
structure function from muon-carbon deep inelastic scattering 
at high Q*. Bollini, D.; Frabetti, P.L.; Heiman, G. (Joint 
Inst. for Nuclear Research, Dubna (USSR)). 1981. 11p. 
NTIS (US Sales Only), PC A02/MF AOl1. Order Number 
DE82702069. 

Deep inelastic scattering cross sections have been measured 
with the CERN SPS muon beam at incident energies of 120 and 
200 GeV. Approximately 100000 events at each energy are used to 
obtain the structure function F2(x, Q?) in the kinetic region 
0.3<=x<=0.7 and 25 GeV? < =Q?< =200 GeV? It is seen from 
these data that Q? dependence of the structure function is very 
slight for Q?>25 GeV? A more detailed description of Fo(x, Q?) 
can be obtained in the framework of the QCD. On the basis of the 
obtained data the A parameter characterizing the strength of strong 
interactions has been determined by different methods and occurred 
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to be about 100 MeV. This value is lower than what has been 
found elsewhere. 


51990 (JINR-D—1-81-113) Apz - dibaryons. Shakhba- 
zyan, B.A.; Temnikov, P.P.; Timonina, A.A. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy). 
1981. 23p. NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE82700982. 

Several enhancements have been observed in Ap7 invariant 
mass spectra. An analysis permitted one to establish the existence of 
at least one new dibaryon of quantum numbers (1=3/2, Y=1, 
B=2, S=-1), with the mass equal to M=(2495.2+-8.7) MeV/c? 
and of GITA=(204.7+-5.6)MeV/c? width. The minimal signifi- 
cance of this peak is defined by Nsub(s.d.)sup(min) =(12.86 + -1.68) 
standard deviations against a nine-components background. The ef- 
fective cross section of production of this resonance is (70.5 +-26.0) 
pb per carbon nucleus. 


51991 (JINR-R—1-80-472) Definition of the nucleon and 
pion form factors from the analysis of the 7pp — e*e™ 7 re- 
action at 164 MeV. Alizade, V.V.; Berezhnev, S.F.; Blok- 
hintseva, T.D.; Dem’yanov, A.V.; Kuptsov, A.V.; Kuroch- 
kin, V.P.; Nemenov, L.L.; Pustyl’nik, Zh.P.; Smirnov, G.I. 
Khazins, D.M. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1980. 7p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE82700983. 

Analysis of the pion reverse electroproduction reaction 
(PRE) 7 +p — e* +e” +n provides a possibility to investigate 
electromagnetic structure of nucleon and pion in the range of time- 
like transferred momenta (K?>0), at that, in prethreshold range 
(i.e. at Ksup(2)<4Msub(N)sup(2) and Ksup(2)<sub(7r)sup(2)) the 
reaction is probably the only real source of such information. Angle 
distributions in the PRE process at the energy of m-mesons 
Esub(7r)= 164 MeV are analyzed. 127+-15 events have been sin- 
gled out, at that, admixture of background events constituted (25+- 
12). To determine electromagnetic form factors of hadrons, the dis- 
tribution of events on the cosine of the angle of escape of a virtual 
photon has been analyzed. The isovector nucleon and pion form 
factors are determined at 0.054 (GeV/s)? transferred momentum 
squared. The values of cross sections are obtained which corre- 
sponds to the production of virtual photons with transverse and 
longitudinal polarization. All the data on form factors obtained 
from the analysis of the 7” p—e*e™ m reaction are presented. The 
7-meson rms radius is also determined. 


51992 (JINR-R—1-81-471) Investigation of effects of 
pion identity produced in 7pp interactions at 40 GeV/c. An- 
gelov, N.S.; Akhababyan, N.O.; Grishin, V.G.; Kvatadze, 
R.A. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy). 1981. 7p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82701655. 

Effective mass spectra of two- and three-pion systems pro- 
duced in 7” p interactions at 40 GeV/c are analysed. The interfer- 
ence effects are observed for (7*~ a*~ ) systems at M< or approxi- 
mately 0.4 GeV. It manifests itself better for (a7 7” ) systems then 
for (7* m*); that could be due to a different production mechanism 
of a* and w~ mesons. The interference of three identical pions 
which cannot be explained by two-particle correlation only has 
been observed. For a system of nonidentical pions similar correla- 
tions are not observed. 


51993 (JINR-R—2-81-131) Decays of scalar mesons in 
the nonlocal quark model. Dineikhan, M.; Efimov, G.V.; 
Ivanov, M.A. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1981. 17p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE82700964. 

Decays of scalar (Jsup(p)=Osup(+)) with the masses about 1 
GeV and pseudovector Asub(1)(Jsup(p)=lsupC+)) with the 
masses of 1100-1300 MeV mesons are considered in the nonlocal 
quark model. Hypotheses about two and four-quark composition of 
these mesons are investigated. Available experimental data suggest 
that such two-quark states might exist. 
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51994 (KEK—80-18) Some realities of e* e~ experimenta- 
tion. Cashmore, R.J. (National Lab. for High Energy Phys- 
ics, Oho, Ibaraki (Japan)). Mar 1981. 27p. NTIS (US Sales 
Only), PC A03/MF A0O1. Order Number DE82702133. 

Some realistic discussion of TRISTAN e* e~ experimentation 
is made in the light of our experience at PETRA, and in compari- 
son with the physics that can and will be studied both at PETRA 
and LEP. 


51995 (LAL—81-12) Semi-leptonic decays of hyperons. 
Froidevaux, D. (Paris-11 Univ., 91 - Orsay (France). Lab. 
de l’Accelerateur Lineaire; Paris-11 Univ., 91 - Orsay 
(France)). Jul 1981. 255p. (In French). NTIS (US Sales 
Only), PC A12/MF AO1. Order Number DE82702038. 

Thesis. 

The results presented in this thesis test the validity of classi- 
cal Cabibbo theory. The WA2 experiment at the CERN SPS has 
taken data on semi-leptonic decays of the A°®, =~ and =~ strange 
hyperons, members of the 1/2* baryon octet. The use of a lead 
glass wall combined with two transition radiation detectors sup- 
presses the main background coming from hadronic decays =~ — 
Am”. The final samples are composed of 200 =~ — 2°%e™ antiv, 1600 
=~ — Ae antiv, 2600 == — Ae antiv, 5000 =~ — ne“ antiv and 
7200 A — pe” antiv. Branching ratios are computed with an experi- 
mental uncertainty of 5 % and provide a first determination of the 
form factors. The fit of the Dalitz plot and the angular asymmetries 
relative to the A polarisation yield the value and the sign of the 
ratio of axial to vector form factors. All these results are compati- 
ble with classical 3-parameter cabibbo theory and considerably en- 
hance the present world statistics. 


51996 (LBL—14031) Mechanism of light-particle emis- 
sion. Nagamiya, S. (Lawrence Berkeley Lab., CA (USA)). 
Feb 1982. Contract W-7405-ENG-48. 23p. (CONF-820238— 
1). NTIS, PC A02/MF A0Ol1. Order Number DE82008874. 

From Relativistic heavy-ion winter school; Banff, Canada 
(22 Feb 1982). 

Portions of document are illegible. 

A general overview of the field of high-energy nuclear colli- 
sions studied from light particle spectra, pions, kaons, lambdas, pro- 
tons, deuterons, and light composite fragments is given. Specifical- 
ly, the basic reaction mechanism that determines the main features 
of particle emission such as the energy and angular distributions, 
the multiplicity, the production rate, the projectile and target mass 
dependences, the beam-energy dependences, etc. are discussed. 
Very general features of high-energy nuclear collisions are de- 
scribed. The major question is what characterizes these collisions. 
Proton emission is discussed since the proton is the dominant parti- 
cle emitted at a large angle. The mechanism of composite-fragment 
formation is discussed. Also pion production and strange particle 
production are considered. 


51997 (SLAC—247, pp 55-139) Physics parameters. Mar 
1982. NTIS, PC A99/MF AO1. 

From SLC workshop on experimental use of the SLAC 
linear collider; Stanford, CA, USA (17 Dec 1981). 

This report describes the work of the Parameters Group 
active during the Stanford Linear Collider Workshop. The purpose 
of the physicists in this group was to investigate experimental as- 
pects of the electron-positron annihilation mediated by the weak 
neutral gauge boson. Since their goal was to establish the experi- 
mental requirements to be met by detectors, rather than solve the 
technical problems they raise, a conscious effort was made to avoid 
technological issues. The interests of the participants are reflected 
in the three chapters of this report: Z° — HADRONS, Z° — 
CHARGED LEPTONS, and OTHER PROCESSES. The sections 
on hadrons review general characteristics of the multi-hadron final 
states and investigate the parameters of detectors capable of study- 
ing the jets of produced particles, with special emphasis on the 
solid angle, segmentation, and energy and momentum resolution 
issues. The studies of the charged lepton channels deals with these 
topics too, but in addition consider the statistical accuracy of the 
data, the magnitude of the weak effects, and the accuracy of deter- 
mination of weak parameters in the framework of the SU(2) x U(1) 
model. Finally, the studies of lower rate processes, such as Higgs 
particle production and radiative Z° production, expand the discus- 


64 PHYSICS RESEARCH 
6451 Particle Interactions And Properties - Experimental 


sion to include the magnitude of background processes and specific 
detector requirements. 


51998 (SLAC-PUB—2810) Baryon production at PEP. 
Goldhaber, G.; Weiss, J.M. (Lawrence Berkeley Lab., CA 
(USA); Stanford Linear Accelerator Center, CA (USA)). 
Sep 1981. Contract W-7405-ENG-48. 10p. (CONF-810986— 
10). NTIS, PC A02/MF A0O1. Order Number DE82005662. 

From Meeting of the division of particles and fields of the 
American Physical Society; Santa Cruz, CA, USA (9 Sep 1981). 

Measurements of inclusive A + anti A production for 1.0 S 
p = 10.0 GeV/c and p + anti p production for 0.4 = p S 2.0 
GeV/c show significant baryon production in e* e~ annihilation at 
E/sub cm/ = 29 GeV. A + anti A production represents 0.2 A's 
or anti A’s per PEP event while the observed p + anti p produc- 
tion implies all baryon-antibaryon pair production is occurring at 
least as often as 0.6 per event, depending on the yet to be measured 
p + anti p production at high momentum. Comparisons are made 
with the first theoretical attempts to account for baryon production 
at these energies. 


51999 (USIP—81-05) Description of a 7pp bubble cham- 
ber experiment at 4 GeV/c incident momentum. Rodebaeck, 
S.; Sjoegren, I.; Holmgren, S.0.; Walck, Ch. (Stockholm 
Univ. (Sweden). Fysiska Institutionen). Mar 1981. 32p. 
NTIS (US Sales Only), PC A03/MF AOl. Order Number 
DE82701656. 

This report is a description of a bubble chamber experiment 
performed at the CERN proton synchrotron (PS). The CERN 2m 
hydrogen bubble chamber was exposed to a beam of negative pions 
at an average incident momentum of 3.95 GeV/c. The primary pur- 
poses of the experiment are to perform amplitude analyses of quasi 
two-body reactions with hypercharge exchange and to study prop- 
erties of meson resonances. 


52000 Study of the reaction psi’—yyJ/psi. Oreglia, M.; 
Bloom, E.; Bulos, F.; Chestnut, R.; Gaiser, J.; Godfrey, G.; 
Kiesling, C.; Lockman, W.; Scharre, D.L.; Partridge, R.; 
Peck, C.; Porter, F.C.; Antreasyan, D.; Gu, Y.; Kollmann, 
W.; Richardson, M.; Strauch, K.; Wacker, K.; Aschman, D.; 
Burnett, T.; Newman, C.; Cavalli-Sforza, M.; Coyne, D.; 
Sadrozinski, H.; Hofstadter, R.; Kirkbride, I.; Kolanoski, H.; 
Koenigsmann, K.; Liberman, A.; O'Reilly, J.; Pollack, B.; 
Tompkins, J. (Stanford Linear Accelerator Center, Stanford 
University, Stanford, California 94305). Physical Review [Sec- 
tion] D: Particles and Fields; 25: No. 9, 2259-2277(1 May 
1982). Contract AC03-76SF00515;AC03-76ER00068. 

The Crystal Ball detector at SPEAR has been used to inves- 
tigate the decays psi'—yyJ/psi, J/psi—(e*e™ or w* p~) resulting 
from production of 8 x 10° psi’. From this selection of the data we 
measure the branching ratios for the processes psi’—(eta or 7°)J/ 
psi and psi'—»ychi, chi—-yJ/psi. An analysis of the angular correla- 
tions in the latter process furnishes measurements of the chi(3.55) 
and chi(3.51) spins and of the multipole structure of the radiative 
transitions. 


52001 Spin transfer measurements for pp — pp at 800 
MeV. McNaughton, M.W.; Bonner, B.E.; Cornelius, W.D.; 
Hoffman, E.W.; van Dyck, O.B.; York, R.L.; Ransome, 
R.D.; Hollas, C.L.; Riley, P.J.; Toshioka, K. (Los Alamos 
National Laboratory, Los Alamos, New Mexico 87545). 
Physical Review [Section] C: Nuclear Physics; 25: No. 4, 1967- 
1971(Apr 1982). 

The spin depolarization parameters D/sub N/N, D/sub S/S, 
D/sub L/S, and the spin transfer parameters K/sub N/N, K/sub S/ 
S, K/sub L/S have been measured for pp — pp at 800 MeV. Angu- 
lar range is 21 to 90° c.m. for the D parameters, and 46 to 90° c.m. 
for the K parameters. Typical uncertainties are about +- 0.025. 
These data, when combined with previous data make possible a 
complete isovector phase shift and amplitude analysis at 800 MeV. 
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52002 Spin correlation A/sub n/n and analyzing power A 
in pp — pp at 643 MeV. McNaughton, M.W.; Chamberlin, 
E.P.; Jarmer, J.J.; King, N.S.P.; Willard, H.B.; Winkelmann, 
E. (Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Physical Review [Section] C: Nuclear Physics; 
25: No. 4, 2107-2110(Apr 1982). 

The spin correlation parameter A/sub n/n and the analyzing 
power A have been measured at 643 MeV from 35 to 90°c.m. with 
statistical uncertainties of +- 0.01 to +- 0.02 and normalization un- 
certainty of +- 2%. The data are in fair agreement with phase shift 
predictions and with the trend of most previous data near this 
energy. 


52003 Spin dependence in neutron-proton charge ex- 
change at 790 MeV. Ransome, R.D.; Hollas, C.L.; Riley, 
P.J.; Bonner, B.E.; Gibbs, R.W.; McNaughton, M.W.; Sim- 
mons, J.E.; Bhatia, T.S.; Glass, G.; Hiebert, J.C.; North- 
cliffe, L.C.; Tippens, W.B. (University of Texas at Austin, 
Austin, Texas 78712). Physical Review Letters; 48: No. 12, 
781-784(22 Mar 1982). 

The analyzing power A, and spin transfer parameters K/sub 
N/N, K/sub S/S, K/sub S/L, and K/sub L/L have been measured 
in the np charge-exchange (np—pn) region at 790 MeV. These data 
provide new and unique information on the spin dependence of the 
np interaction in the charge-exchange region. Models which explain 
the charge-exchange peak in the np elastic differential cross section 
as being due to interference between one-pion exchange and a 
slowly varying background are in Basic agreement with the data. 


52004 Search for D*~ production with a 16-GeV/c 7™ 
beam. Chung, S.U.; Etkin, A.; Fernow, R.C.; Foley, K.J.; 
Goldman, J.H.; Kirk, H.; Love, W.A.; Morris, T.W.; Ozaki, 
S.; Platner, E.D.; Protopopescu, S.D.; Saulys, A.; Weygand, 
D.P.; Wheeler, C.D.; Willen, E.H.; Bensinger, J.; Morris, 
W.; Lindenbaum, S.J.; Kramer, M.A.; Mallik, U.; Bar-Yam, 
Z.; Dowd, J.; Kern, W.; Winik, M.; Button-Shafer, J.; Dhar, 
S.; Lichti, R. (Brookhaven National Laboratory, Upton, 
New York 11973). Physical Review Letters; 48: No. 12, 785- 
788(22 Mar 1982). Contract AC02-76CHO00016. 

A search for production of D*~'s using the decay chain 
D°r-, D°-+K* 7, was carried out at the Brookhaven National 
Laboratory multiparticle spectrometer with a 16-GeV/c m~ beam 
and a hydrogen target. At 95% confidence level the upper limits 
for the product of peripheral production cross section by branching 
ratio are 2.4 nb for inclusive D*~ production and 1.3 nb for the ex- 
clusive channel 7” p—D*~ A/sub c/. 
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REFER ALSO TO CITATION(S) 52071, 52109, 52110, 52115, 52115 


52005 (DOE/ER/03227—T2) Class of potentials with ex- 
tremely narrow resonances. I. Case with discrete rotational 
symmetry. Grossmann, A.; Wu, T.T. (Harvard Univ., Cam- 
bridge, MA (USA). Gordon McKay Lab.; Centre National 
de la Recherche Scientifique, 13 - Marseille (France). 
Centre de Physique Theorique). Jan 1981. Contract AS02- 
76ER03227. 17p. NTIS, PC A02/MF AO1. Order Number 
DE82013385. 

Portions of document are illegible. 

We consider a quantum-mechanical particle in three dimen- 
sions, subject to point interactions (Fermi pseudopotentials) placed 
on the vertices of a regular plane polygon. If N, the number of ver- 
tices, tends to infinity and the distance between two consecutive in- 
teraction centers tends to a constant, we show that our system has 
resonances that tend exponentially fast to the real axis. We discuss 
several conjectures on the generality of this result and stress its rel- 
evance as a simplified model for the Yagi-Uda antenna array of 
classical electromagnetism. 


52006 (DOE/ER/70004—293) Decays of vectors into 
eta’y and the structure of eta’. Deshpande, N.G.; Eilam, G. 
(Oregon Univ., Eugene (USA). Inst. of Theoretical Sci- 
ence). Dec 1980. Contract AT06-76ER70004. 10p. NTIS, 
PC A02/MF A0O1. Order Number DE82008300. 


ERA VOL. 7, NO. 19 / 6506 


Portions of document are illegible. 

Using the known coupling of eta’ to two gluons, we predict 
a sizable branching ratio for UPSILON — eta’y of approximately 
0.1%. We point out the importance of measuring the decays of vec- 
tors into eta’y and present further predictions of UPSILON — 
etay, psi’ — eta'(eta)y and phi — eta’y. 


52007 (DOE/ER/70004—305) Back to back jets in 
QCD. Collins, J.C.; Soper, D.E. (Oregon Univ., Eugene 
(USA). Inst. of Theoretical Science; Illinois Inst. of Tech., 
Chicago (USA). Dept. of Physics). Feb 1981. Contract 
AT06-76ER70004. 97p. NTIS, PC AO5/MF AOl. Order 
Number DE82008355. 

Portions of document are illegible. 

We give a procedure for calculating in QCD (in terms of 
quark decay functions d/sub A/a(z)) the cross section for the semi- 
inclusive process et +e" + A + B + X. The procedure is useful 
at high energy in the back to back region 0 < @ < < 1, where @ is 
the angle between — P/sub A/ and — -P/sub B. 


52008 (DOE/ER/70004—306) Back to back jets: Fourier 
transform from b to k/sub T/. Collins, J.C.; Soper, D.E. 
(Oregon Univ., Eugene (USA). Inst. of Theoretical Science; 
Illinois Inst. of Tech., Chicago (USA). Dept. of Physics). 
1981. Contract AT06-76ER70004. 41p. NTIS, PC A03/MF 
AO1. Order Number DE82008356. 

Portions of document are illegible. 

In an earlier paper, we derived an algorithm for calculating 
the cross section for e* + e~ + A + B + X, with hadrons A and 
B nearly back to back. The result was given in transverse position 
(b) space for the Fourier transform of the small angle part of the 
cross section. Here we discuss the structure of this result, particu- 
larly at large b, where purely perturbative calculations are not 
useful. We then describe how to return from b space to transverse 
momentum space. 


52009 (DOE/ER/70004—307) Hadronization of gluons 
in quark and gluon jets. Chang, V.; Eilam, G.; Hwa, R.C. 
(Oregon Univ., Eugene (USA). Inst. of Theoretical Sci- 
ence). Dec 1980. Contract AT06-76ER70004. 13p. NTIS, 
PC A02/MF A0Ol1. Order Number DE82008357. 

Portions of this report are illegible. 

Fragmentation functions are calculated for quark and gluon 
jets decaying into mesons which couple substantially to two gluons. 
We then find a sizable increase for the eta’/7r° ratio in a gluon jet 
as compared to a quark jet. This increase is a signature for the 
color content of Quantum Chromodynamics and a possible tool to 
isolate gluon jets. 


52010 (DOE/ER/70004—308) Hadron wave functions 
and pion decay constant. Hwa, R.C.; Lam, C.S. (Oregon 
Univ., Eugene (USA). Inst. of Theoretical Science; Oregon 
Univ., Eugene (USA). Dept. of Physics; McGill Univ., 
Montreal, Quebec (Canada). Dept. of Physics). Dec 1980. 
Contract AT06-76ER70004. 11p. NTIS, PC A02/MF AOl1. 
Order Number DE82008358. 

Portions of document are illegible. 

From the low-Q? form factors of pion and nucleons we ex- 
tract their wave functions in terms of their constituents (valons). 
We demonstrate the reliability of the valon model by calculating 
the ratio F/sub 7/(Q?)/F/sub p/(Q?) for ali Q? and obtaining a 
result that agrees well with experiment. We then use the pion wave 
function to calculate the pion decay constant yielding f/sub 7/ = 
102 MeV. 


52011 (DOE/ER/70004—312) Inclusive production of 
meson resonances and the sea-quark distributions in the 
proton. Qu-bing, X. (Oregon Univ., Eugene (USA). Inst. of 
Theoretical Science). Apr 1981. Contract AT06-76ER70004. 
15p. NTIS, PC A02/MF A01. Order Number DE82008362. 

Portions of document are illegible. 

The application of the recombination model is extended to 
the production of meson resonances. The x distributions of mesons, 
produced in the pp reactions, including resonances, were found to 
display certain simple relations, which are independent of specific 
assumption about the sea-quark distributions. These predictions can 
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be used both to examine the model and to differentiate between the 
distributions of strange and non-strange sea-quarks. In the smaller x 
region the shapes of meson inclusive distributions sensitively 
depend on the sea-quark distribution. Because in the pseudo scalar 
meson case, that is just in the same region where contamination 
from the resonance decay is serious, we therefore use the resonance 
production to determine directly the sea-quark distributions. If we 
assume that the sea-quark of all three flavors have the same x de- 
pendence, with only the normalization of the strange quark distri- 
bution being suppressed, good agreeement with the available data 
can be achieved. And, with the distribution of sea-quark known, 
the inclusive distribution shape of produced meson can then be de- 
termined without any further adjustable parameters. 


52012 (DOE/ER/70004—313) Parton distribution and 
decay functions. Collins, J.C.; Soper, D.E. (Oregon Univ., 
Eugene (USA). Inst. of Theoretical Science; Illinois Inst. of 
Tech., Chicago (USA). Dept. of Physics). Jun 1981. Con- 
tract AT06-76ER70004. 87p. D. Order Number 
DE82008363. 

Portions of document are illegible. MN only. 

We define parton distribution and decay functions in QCD 
and prove some of their basic properties. These include renormali- 
zation, lightcone expansions and sum-rules. 


52013 (DOE/ER/70004—315) Forward production of 
baryons in quark and gluon jets. Eilam, G.; Zahir, M.S. 
(Oregon Univ., Eugene (USA). Inst. of Theoretical Sci- 
ence). Jun 1981. Contract AT06-76ER70004. 29p. D. Order 
Number DE82008365. 

Portions of document are illegible. MN only. 

Inclusive production of protons in quark and gluon jets is 
calculated in perturbative QCD and recombination model. We first 
calculate the inclusive distribution of a parton jet to decay into 
three quarks, and then recombine them to form a proton. The com- 
putation is performed in the framework of the same model that suc- 
cessfully describes the production of pions in parton jets. Our re- 
sults, which are applicable to x 2 0.5 show a small production of 
baryons with p/w ~ 1%. We point at other possible sources of bar- 
yons which must be operative if the low x data showing abundant 
production of baryons will persist at higher x and high q?. 


52014 (DOE/ER/70004—316) Determination of kaon 
and valon structures from soft hadronic processes. Gatignon, 
L.; Hwa, R.C.; Van de Walle, R.T. (Oregon Univ., Eugene 
(USA). Inst. of Theoretical Science). Aug 1981. Contract 
AT06-76ER70004. 12p. NTIS, PC A02/MF A0Ol. Order 
Number DE82008366. 

Portions of document are illegible. 

The low-p/sub t/ data of the K* p BEBC experiment at 70 
GeV/c have been analyzed within the framework of the valon 
model. The p — 7 cross section is first used to determine the 
parton distribution in a valon. The result is then used to make a 
prediction for the p — 7” distribution without free parameters; the 
agreement is satisfactory. The corresponding vW2 has an effective 
Q? ~ 1 (GeV)? From the K* — K/sup n/ data, we determine the 
valon distributions in a kaon and the parton distributions in the 
strange valon. The quark distributions in a kaon are then exhibited. 


52015 (DOE/ER/70004—318)  Parity-violating spin 
asymmetries in large p/sub T/ massive-lepton pair production 
in the collision of polarized hadrons. Hidaka, K. (Oregon 
Univ., Eugene (USA). Inst. of Theoretical Science). Sep 
1981. Contract AT06-76ER70004. 17p. D. Order Number 
DE82008398. 

Portions of document are illegible. MN only. 

We make predictions for parity violating spin asymmetries in 
large p/sub T/ massive lepton pair production in the collision of 
longitudinally polarized hadrons using the QCD perturbation 
theory and the electroweak gauge model in the framework of a 
hard scattering model. Sizable asymmetries are predicted at typical 
energies of the big colliding beam machines of the near future. Ex- 
perimental tests should be possible in the near future, e.g., at ISA- 
BELLE, Fermilab-TEVATRON and CERN-anti p p-collider. 
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52016 (HU-TFT—81-18) Are there charged leptonic 
V+A currents. Engqvist, K.; Mursula, K.; Maalampi, J.; 
Roos, M. (Helsinki Univ. (Finland). Research Inst. for 
Theoretical Physics). 8 May 1981. 15p. NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE82701635. 

The charged current interactions of the known leptons are 
usually considered to have purely V-A structure. There are, how- 
ever, grand unified theories in which some admixture of V+A cur- 
rents is expected, even at low energies. We show that the overall 
experimental information on charged current leptonic interactions 
allow for quite substantial amounts of V+A admixture. 


52017 (IC—79/51) Magnetic resonances between massive 
and massless spin-1/2 particles with magnetic moments. 
Barut, A.O. (International Centre for Theoretical Physics, 
Trieste (Italy)). May 1979. 10p. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE82701661. 

The general effective radial potentials for a spin-1/2 particle 
interacting with scalar, and electric and magnetic potentials are 
given. In the m = 0 limit, it is shown that the magnetic potential 
provides a well deep enough to confine the massless particle. In 
particular, there are exact zero-energy solutions in which two of 
the four components of the massless particle are confined; only two 
can leak out into the asymptotic region. The scattering amplitude is 
analytic in the entire j plane, hence consists only of Regge poles. 


52018 (IFVE-NTL—81-6) Nontrivial generalization of 
Kobayashi-Maskawa formula. Babaev, Z.R.; Zamiralov, V.S. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 
1981. 9p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE82701636. 

Nontrivial generalization of the Kobayashi-Maskawa formula 
is proposed for charged weak currents in the 6-quark model of 
electroweak interaction. A possibility is discussed as for construc- 
tion of vector-like model which does not contradict experimental 
data available. 


52019 (IFVE-OEF—81-43) Possible example of subha- 
dronic scattering. Abramov, V.V.; Baldin, B.Yu.; Buzuluts- 
kov, A.F. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh 
Ehnergij). 1981. 8p. (SERP-E—100). NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE82701650. 

Invariant cross sections of process p+p—p+p+X in which 
the protons are produced with symmetric momenta at about 90 deg 
in the c.m.s. at 70 GeV are measured. The obtained results are in 
agreement with an assumed existence of a subhadronic quasielastic 
scattering of "subproton” (a system of three valence quarks) off 
“subproton”. The probability distribution of subproton” in proton 
is given. 


52020 (IFVE-OEIPK—80-181) Event structure analysis 
by the method of rapidity gaps in K™p interactions at 32 
GeV/c and pp-interactions at 69 GeV/c. Babintsev, V.V.; 
Bumazhnov, V.A.; Moiseev, A.M.; Ukhanov, M.N.; Krug- 
lov, N.A.; Proskuryakov, A.S.; Smirnova, L.N. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1980. 15p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE82701651. 

An analysis of distribution structure over rsub(m)sup(n) ra- 
pidity gap value, containing m charged particles in events with n 
charged particles, in K~ p-interactions at 32 GeV/c and pp-interac- 
tions at 69 GeV/c is presented. All distributions have been found to 
correspond to the smooth curve with one maximum. A comparison 
of shape of experimental distributions for K~ p-interactions with dis- 
tributions for artificial events, responsible to multiregge model, has 
been carried out. 
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52021 (IFVE-ONF—80-158) Tagged muon neutrino beam 
characteristics. Boikov, A.A.; Erokhin, S.V.; Denisov, S.P.; 
Mukhin, S.A.; Spiridonov, A.A.; Zhigunov, V.P. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1980. 
12p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE82701637. 

The characteristics of the tagged muon neutrino beam for 
K*~ — p*~v decays have been calculated. It is shown that the 
energy resolution o(Esub(v)) = 1.2 GeV in the 10-35 GeV range 
can be achieved. The angular resolution of the vN event recon- 
struction is about 0.7 mrad. The background does not exceed sever- 
al percent. 


52022 (IFVE-OTF—80-92) Effect of three-body forces in 
scattering with a deuteron. Arkhipov, A.A. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1980. 16p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOl1. Order 
Number DE82700997. 

Interactions of fast particles with deuterons are investigated. 
A contribution of three-body forces into the total cross section of 
scattering with a deuteron has been calculated. A character of 
energy dependence of the Glauber inelastic correction using unitar 
limitations of the amplitude of the three-body interaction proper 
has been studied. It is noted that in the process of the interaction 
the three-body forces begin to play a significant part, when the in- 
teraction radius of an incident particle becomes comparable with an 
effective internucleon distance. 


52023 (IFVE-OTF—81-9) Single photon production in 
exclusive neutrino process vN—vyN. Gershtein, S.S.; Koma- 
chenko, Yu.Ya.; Khlopov, M.Yu. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh Ehnergij). 1981. 18p. NTIS (US Sales 
Only), PC A02/MF A011. Order Number DE82700998. 

The cross section of the single y production in the vN > 
vyN reaction with account of neutral current interactions without 
any visible associated production of other particles is estimated. 
The mechanism of the photon production in the reaction of neu- 
trino scattering on a virtual w-meson with small momentum transfer 
to recoil nucleon is laid into the foundation of the analysis. The es- 
timates of the differential and total cross sections are in a good 
agreement with the experimental data available. They also show 
that the t-channel of w-meson exchange is dominating in the ampli- 
tude of the reaction. The total cross sections appear to be rather 
sensitive to parameters determining the transition to the Regge 
asymptotics. An experimental study of the reaction will provide 
one with a possibility for a direct check of dispersion relations. 


52024 (IFVE-OTF—81-29) Spin effects in large angle 
scattering. Troshin, S.M.; Tyurin, N.E. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Ser- 
pukhov. Inst. Fiziki Vysokikh Ehnergij). 1981. 13p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE82701639. 

Polarization effects at large angle elastic scattering are con- 
sidered. The polarization parameter and the differential cross-sec- 
tion for the scattering of scalar particle on spin 1/2 particle are cal- 
culated in the framework of the generalized reaction matrix 
method. It is shown that spin-dependent effects play an important 
role in large angle elastic scattering and give an essential contribu- 
tion to the differential cross-section. 


52025 (INIS-mf—6959) Study of the local structure of in- 
teractions in the framework of quark-parton models. Schnei- 
der, H. (Muenchen Univ. (Germany, F.R.). Fachbereich 
Physik). 8 Mar 1980. 176p. (In German). NTIS (US Sales 
Only), PC A09/MF A01. Order Number DE82780537. 

Thesis. 

The presented paper studies the different methods by which 
evidence about the structure of elementary particles respectively 
the structure of currents for the description of interactions can be 
obtained. For this case some of the main derivations of sum rules 
and relations between structure functions are reproduced, and their 
conditions of validity are examined. The derived relations are com- 
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bined with a mostly complete list of conditions which are necessary 
for their validity. An analysis of the experiments using the present- 
ed sum rules and relations shows that the parton picture in which 
th partons possess the quantum numbers of the quarks yields a 
useful description of the data. A more precise consideration of the 
conditions which are tested by the relations shows indeed that 
other charge assignments for partons, as they occur in Han-Nambu 
like models, are also able to describe the data. Furthermore it is 
shown by examples that in a series of cases instead of the color 
SU(3) postulated by quantum chromodynamics a color SO(3) also 
may yield a useful description of the present experimental data. 
(orig./HSI). © 


52026 (INIS-SU—81) Unified SU(2)xU(1)xU'(1)-models 
of weak and electromagnetic interactions of leptons. Guliev, 
N.A.; Dzhafarov, I.G.; Mekhtiev, B.I.; Yakh’yaev, R.Sh. 
(AN Azerbajdzhanskoj SSR, Baku. Inst. Fiziki). 1981. 33p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE82780540. 

The possibility of constructing uniform models of weak and 
electromagnetic lepton interactions in the framework of violated 
calibrated SU(2)xU(1)xV‘(1)-symmetry, is considered. In the first 
part, the violation of the SU(2)xV(1)xU'(1)-symmetry in different 
variants of combination of two types of goldstone-Higgs field is 
analyzed: phi isodublet and PHI isosinglet, anti xi and PHI; phi and 
anti xi complex isovector. In the second part, possible lepton 
models are constructed in which masses of introduced leptons can 
generate in the case of symmetry violations considered in the first 
part. The third part concerns the problem of acceptability of the 
models constructed from the positions of existing experimental data 
relatively to the cross sections of the scattering processes of muon 
neutrino and antineutrino on the electron. 


52027 (IPNO-TH—81-34) Simplified relativistic model 
for nuclei and hypernuclei. Bouyssy, A. (Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire). Oct 1981. 49p. 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE82702048. 

A relativistic mean field approch is used to determine and 
compare the single-particle Dirac potentials for nuclei and hypernu- 
clei (A,=). A simple model is used and the Dirac-Hartree-Fock 
equations are reduced to a Schroedinger-like equation. The subse- 
quent central and spin-orbit shell model potentials are compared to 
those of phenomenological approach and other recent microscopic 
approaches. In the case of hypernuclei the Hartree approximation 
works already quite well without any need of taking into account 
the strangeness exchange part coming from strange mesons. The in- 
fluence of the anomalous magnetic moment of the baryon on the 
spin-orbit term is found to be rather important for both A- and 2- 
hyperons. 


52028 (ITEF—84(1981)) Theory of the nuclear level shift 
in hadronic atoms. Popov, V.S.; Kudryavtsev, A.E.; Lisin, 
V.L; Mur, V.D. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1981. 54p. (In 
Russian). NTIS (US Sales Only), PC A04/MF AO1. Order 
Number DE82702050. 

A numerical calculation of various parameters for hadronic 
atoms p anti p: effective and Coulomb radii is performed. The one- 
boson exchange potential is used in calculations. The dependence of 
these parameters on potential behaviour at small distances is stud- 
ied. On the example of the exactly solvable model the effect of 
atomic spectrum reconstruction is considered. The numerical calcu- 
lation method used in the given calculations is stated in brief. Cou- 
lomb corrections to scattering lengths are determined. 


52029 (ITEP—4(1981)) Rescattering of Nz and rho7z 
beams in their coherent production. Ponomarev, L.A.; Vere- 
brusov, V.S. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1981. 12p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE82700999. 

The coherent processes of diffraction dissociation NA — 
(N7)A and 7A — (377)A have been analyzed in the framework of 
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Drell-Hiida-Deck model modified by account of rescattering ef- 
fects. It is shown that the Nz-beam scattering cross-section was 
“normal” value, since the 37-beam scattering cross-section is 
anomalously small. The observational smallness of latter one is con- 
nected with the smallness of pomeron vertex function of rho- 
meson. 


52030 (ITEP—24(1981)) Annihilation diagrams and D- 
mesons decays. Martemyanov, B.V.; Schepkin, M.G. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i Ehksperimental’noj 
Fiziki). 1981. 8p. NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE82700962. 

An attempt is made to account for the D°® and D* meson 
life-time defference by means of annihilation mechanism, when both 
quarks inside a meson take part in the weak interactions transform- 
ing into a pair of light quarks. It is assumed that one can use one- 
gluon approximation for the wave function of D°-meson, and the 
transition between states CU tilde and CU tilde G is mainly due to 
the gluon emission by light quark. It is also assumed that the con- 
stant of colored quark pair annihilation in the presence a valence 
gluon as a spectator can be expressed through the constant of 
color-singlet 1~ state annihilation. Within the framework of these 
assumptions the contribution of annihilation diagrams to the nonlep- 
tonic widths occurred to be at least 3 times smaller than the analo- 
gous contribution of c-quark decay. If new experimental data on 
heavy meson decays confirm the dominance of annihilation mecha- 
nism in weak processes it will presumably mean that in calculation 
of gluon corrections it is not correct to use one-gluon approxima- 
tion, and most complicated configurations in the wave functions of 
hadrons should be taken into consideration. 


52031 (ITEP—83(1981)) Asup(-)sub(1236) production in v 
tilde—-.* nz reaction at high energies. Efremenko, V.I.; Fe- 
dotov, A.V.; Gorichev, P.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental'noj Fiziki). 1981. 11p. 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE82701653. 

Using the 15-foot bubble chamber filled with heavy neon-hy- 
drogen mixture A~ (1236) isobor production in the reaction v tilde 
sub(u)n — p* nz is studied. Total and differential cross sections 
are measured in antineutrino enetgy region from 7 to 100 GeV. 
The data are compared with measured characteristics of charge 
conjugated reaction vsub(u)p — pw A** and some theoretical 
models. 


52032 (ITEP—119(1980)) Coupled channels in the differ- 
ent models. Badalyan, A.M.; Polikarpov, M.I.; Simonov, 
Yu.A. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atom- 
noj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1980. 56p. NTIS (US Sales 
Only), PC A04/MF A0O1. Order Number DE82700961. 

Description of the multichannel phenomena due to channel 
coupling is considered. The different methods: the relativistic Lo- 
gunov-Tavkhelidze-Blankenbecler-Sugar equations, the Schroe- 
dinger equation with the separable potentials and the many-channel 
N-D method are discussed. The particular emphasis is made on the 
dependence of pole trajectories and cross sections on the param- 
eters of the coupled channel (CC) pole interaction. In detail the 
properties of the N anti N interaction with annihilation are taken 
into account. Elastic, charge exchange and annihilation cross sec- 
tions are calculated in the 0-100 MeV energy range. The peaks in 
all cross sections at the threshold are due to the CC poles in the 
L=0 waves. The position of the 16 poles in different states for the 
case of no CC interaction and the standard CC interaction is pre- 
sented. 


52033 (ITEP—147(1980)) Form factors of heavy mesons 
in QCD. Shifman, M.A.; Vysotsky, M.I. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1980. 84p. NTIS (US Sales Only), PC AO5/MF AO1. Order 
Number DE82701640. 

Logarithmic corrections to form factors of mesons built from 
heavy quarks are derived in the framework of quantum chromo- 
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dynamics. The reactions e* e~ — etasub(c)y and H — J/PSIy are 
considered as an example. A novel feature as compared to the well 
studied problem of the pion form factor is the existence of the 
transformations between the quark-antiquark state c anti c and the 
gluonic one. O(asub(s)) corrections are calculated exactly. An infi- 
nite series of the leading logarithmic terms is summed up with the 
help of the operator technique. Apart from already known results 
for quark operators some new results referring to gluon operators 
and their mixing with the quark ones are used. Two alternative 
derivations of the multiplicatively renormalizable operators are 
given. The first one reduces: to a direct computation of the mixing 
matrix and its diagonalization, the second derivation is based on 
conformal symmetry considerations. 


52034 (JINR—1-81-226) Phase analysis of NN scattering 
data at 590 MeV. Dzhgarkava, M.I.; Kazarinov, Yu.M.; 
Strakhota, I.; Khayatov, M.R. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems). 1981. 
17p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE82701001. 

A fixed energy phase shift analysis of elastic nucleon-nucleon 
scattering data between 570-610 MeV is reported. Six isotriplet and 
three isosinglet solutions published earlier have been used as start- 
ing points. Two solutions have been found, which differ mainly in 
3psub(O) state. The possibilities of removing the ambiguity experi- 
mentally have been studied. A set of selection criteria has resulted 
one solution. The solution exhibits large 3psub(O) inelasticity which 
supports the 3psub(O) diproton resonance hypothesis. 


52035 (JINR—E-4-80-873) Unitary description of low- 
energy pion-nucleus scattering. Khankhasaev, M.Kh. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1980. 13p. NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE82701053. 

The pion-nucleus elastic scattering is considered in the 
framework of the method of evaluation in coupling constant 
(CCE). In this approach an iteration procedure for the direct calcu- 
lation of 7M-nucleus phase shifts is developed. In the first order 
approximation a simple expression for 7-nucleus phase shift in 
terms of 7-N ones and nuclear form factors are obtained. The dif- 
ferential cross sections for pions scattering on ‘He in the 24-120 
MeV energy region and on '*C at 30 and 50 MeV are calculated. 
An acceptable description of the scattering data is obtained. Unlike 
the standard-optical-model calculations (without inclusion of the 
pure pion absorption) the agreement of the present results with ex- 
perimental data becomes better with decreasing energy. The calcu- 
lated energy dependence of phase shifts in the considered first 
order approximation well reproduces the phase shift analysis data at 
energies lower than 70-80 MeV. 


52036 (JINR-D—2-81-423) Topological characteristics in 
multiple production at high energies. Mavrodiev, S.Shch.; Si- 
sakyan, A.N.; Torosyan, G.T. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1981. 
llp. (In Russian). (CONF-810760—15). NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE82701642. 

From International conference on high energy physics; 
Lisbon, Portugal (9 Jul 1981). 

Within the phenomenological many-component model of 
two mechanism, it is proposed to uniquely describe the topological 
characteristics and their energy dependence for different types of 
colliding particles. The physical meaning of different production 
mechanisms and the properties of hadron associations (clusters) are 
investigated. Based on the results of the model predictions are made 
about the oscillating dependence of an average number of neutral 
particles on the number of charged particles -<nsub(0)>nsub(c). 


52037 (JINR-R—2-80-499) Local duality in quantum 
chromodynamics and exclusive lepton-nucleon processes. Ko- 
valenko, S.G. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1980. 15p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. Order Number 
DE82701643. 

A phenomenological dual approach to the baryon resonance 
production in lepton-nucleon interactions at moderate squared mo- 
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mentum transfer Q? is proposed. The approach uses sum rules aris- 
ing in QCD while taking into account the m*/Q? and 
Psub(T)sup(2)/Qsup(2) power effects (m is the nucleon mass, 
Psub(T)sup(2) the root mean square of the transverse quark mo- 
mentum). The nonperturbative Psub(T)sup(2)/Qsup(2) effects have 
been taken into account by introducing a new phenomenological 
scaling variable. Weak and electromagnetic (quasi-) elastic nucleon 
form factors and form factors of the excitation of A** (1232) and 
charmed baryons Csub(0)sup(+)(2260), C*** (2420) are calculated. 
The results are in good agreement with experiment. 


52038 (JINR-R—2-80-526) Generalization of the 
Thomas-Fermi method in the quasipotential approach. Si- 
dorov, A.V. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1980. 9p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE82700963. 

The Thomas-Fermi approach based on the relativistic three- 
dimensional two-particle quasipotential equation is developed. 


52039 (JINR-R—2-81-45) Approximate solution of QCD 
evolution equations. Zlatev, I.S.; Ivanov, Yu.P.; Isaev, P.S.; 
Kovalenko, S.G. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1981. 15p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE82700969. 

Quark and gluon distribution functions approximately satisfy- 
ing the Altarelli-Parisi evolution equation have been found in an ex- 
plicit form and reproduce QCD-scaling violation with a good preci- 
sion. The explicit form of these functions was obtained in the 
framework of the quark-gluon model based on the symmetrical re- 
construction procedure of the distribution functions in the whole x- 
range starting from their asymptotic in Regge limit x — 0. These 
distribution functions can be applied to any deep inelastic processes. 
Fsub(2)sup(ep) and Fsub(3)sup(vN) structure functions are calculat- 
ed. The results agree well with the experimental data. 


52040 (JINR-R—2-81-206) Proton decay in the gravita- 
tion theory and a hypothesis on the fundamental length. 
Namsrai, Kh. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1981. 8p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF A0Ol. Order 
Number DE82700965. 

Proton decay is investigated within the framework of the 
gravitation theory and of the concept of neutron oscillation. It is 
shown that a mechanism of proton decay is very sensitive to a 
value of the fundamental length. 


52041 (JINR-R—2-81-291) Thermal fluctuations of the 
pion field and 7-condensation in nuclear matter. Bunatyan, 
G.G.; Mishustin, I.N. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Neutron Physics). 1981. 13p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOI. Sader 
Number DE82701644. 

The 7r-meson field in isotopically-symmetrical nuclear matter 
is investigated for non-zero temperature T and high density rho, for 
that the pion degree of freedom softening occurs and the 7-conden- 
sation instability appearance is possible. The model is advanced de- 
scribing the pion field thermal fluctuations near the 7-condensation 
critical point. It is shown that these fluctuations availability deter- 
mines the main, principal features of the whole physical picture. 
The commonly up to now used criterion of the 7-condensation, as 
the second kind phase transition, is not suitable: the equation 
G~'(@, k vector, rho, T)=0 has, by no means, the solution w?(k 
vector, rho, T)<0. (G is the a-meson propagator in nuclear 
matter). The availability of the minimum of the thermodynamic po- 
tential min) <0 at non-zero condensate field phi vectorsup(a) is the 
condition of the 7-condensation. The 1- or 2-kind phase transition 
is possible depending of the r7r-interaction sort in matter. 


52042 (JINR-R—2-81-325) Interference of identical pions 
produced in collisions of relativistic nuclei. Podgoretskii, M.I. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
High Energy). 1981. 14p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE82700966. 
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The problem of study of interference correlations of identi- 
cal pion pairs is discussed. Some properties of pair correlations of 
identical pions are considered which are due to limited dimensions 
of singleparticle sources, possible existence of multiparticle sources, 
and to the effect of refraction index of nuclear matter and with 
pion scattering on nuclear nucleons. With account for these proper- 
ties formulas of amplitude of two identical pion production and 
probability of the process are obtained. 


52043 (JINR-R—2-81-416) Study on the 7K system in 
the one-loop approximation of chiral field theory. Volkov, 
M.K.; Osipov, A.A. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1981. 14p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE82700967. 

The process of 7K scattering is considered in the one-loop 
approximation of the chiral field theory with the 
SU(3)sub(L)xSU(3)sub(R) symmetrical lagrangian. The superpropa- 
gator method of calculating the one-loop meson diagrams is used. 
The vertexes describing the meson-baryon interactions are consid- 
ered. The alternative case of meson-quark interaction is analysed. 
The one-loop baryon (quark) diagrams are calculated 6y means of 
standard methods of the field theory. Proposed here is a way of 
considering correctly, in accordance with low energy theorems of 
current algebra meson mases in the diagrams with haryon and 
quark loops. The 7K and 77 scattering lengths are calculated and 
compared with experimental data. It is concluded that the one-loop 
approximation of the chiral theory enables one to describe qualita- 
tively values of lower scattering lengths of the mK system. The 
meson-baryon and meson-quark models lead to close numerical 
values for the scattering lengths both for wa and 7K systems. 


52044 (JINR-R—2-81-420) Large-angle quark-meson 
scattering in quantum chromodynamics., Goloskokov, S.V.; 
Kudinov, A.V.; Matveev, V.A.; Teplyakov, V.G. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1981. 8p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO01. Order Number DE82700968. 

Large-angle quark-meson scattering is considered in the 
framework of perturbative quantum chromodynamics. The explicit 
angular dependences are found in the lowest order. They agree 
with the predictions of generalized quark counting rules when the 
number of colours is large. In this limit nonplanar diagrams that 
violate the factorization of interaction at large and small distances 
are damped. The structure of radiative corrections is also discussed. 
The double logarithmic terms are shown to appear only due to ex- 
change of soft gluon between initial and final quarks. 


52045 (JINR-R—2-81-485) Spin effects in quantum chro- 
modynamics, Efremov, A.V.; Teryaev, O.V. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1981. 7p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE82700970. 

Analysis of the hadron density polarization matrix in QCD is 
carried out. It is shown that the true mass parameter of the trans- 
verse polarization of hadrons is the mass of the hadron rather than 
of the quark. A rough estimate calculated within the one-loop dia- 
gram of quark-quark scattering gives, however, small asymmetry 
approximately 3% at Psub(T)=1 GeV/c in the central region. 


52046 (JINR-R—4-81-81) Model of the electron and 
muon structure. Matora, I.M. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Neutron Physics). 1981. 6p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE82700971. 

The model of the electron and muon structure is presented. 
It is suggested that leptons are ring-particles in which charge e is 
distributed homogeneously on surface and have constant asimuthal 
velocity c. The magnetic flux is quantisized and magnetic quantum 
number M=1 for the case of particle spin h/2. Lepton rest mass 
has the electromagnetic nature and for electron is equal to 0.51162 
MeV and for muon - 105.782 MeV. The calculated geometrical pa- 
rameters of ring-particles are given. 
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52047 (KFTI—80-40) Production of polarized W*~ and 
Z° bosons in hadron collisions. Koval’chuk, V.A.; Rekalo, 
M.P. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij 
Inst.). 1980. 16p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE82701645. 

For processes of W*~ and Z°-boson production in hadron- 
hadron collisions, a1+a,2 — W*W~+X, — Z°Z°+X and > 
Z°H° +X, where X is an undetected particle totality the W*~ and 
Z° polarized matrix elements are calculated. Assuming the correct- 
ness of the Drell-Yan mechanism for production of these particles, 
within the framework of the Weinberg-Salam model for the process 
qi+anti q2 — W*+W-, where q is a quark, parallel with the 
single-proton mechanism, the exchange by Z°-boson and corre- 
sponding quark has been taken into account; for the process q+ anti 
q — Z°+Z° two diagram contributions with q-quark exchange and 
finally for the process q anti q — Z°H°-Z° boson exchange have 
been taken into account. The combinations of density matrix ele- 
ments of W*~ and Z° bosons which characterize the effects of P- 
invariance violation in the processes of their production have been 
found. 


52048 (KFTI—81-10) Effects of p invariance violation in 
inclusive processes of the 1/2 spin particle production at col- 
liding e* e~ -beams. Gakh, G.I.; Korzh, A.P.; Rekalo, M.P. 
(AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 
1981. 18p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE82700972. 

For the process of inclusive 1/2 spin baryon production at 
colliding electron-positron beams the contribution of two mecha- 
nisms: electromagnetic single photon mechanism and mechanism 
caused by electron and hadrons neutral weak currents is taken into 
account. It is shown that the cross section of polarized baryons 
production at the random polarized electron and positron collision 
is determined generally by five real structural functions of single 
photon mechanism by five complex structural functions, which de- 
scribe an interference of electromagnetic and vector part of neutral 
weak hadron currents as well as by five complex functions which 
describe the interference of electromagnetic and axial part of the 
neutral weak hadron currents. All these structural functions are cal- 
culated in terms of corresponding form factors for two particle 
processes e* e"—>p+anti p, e* e”—-anti p+A and for the processes 
of baryon and antibaryon production with different mass and spatial 
parity values. The correspondence between various equivalent de- 
scriptions of polarized baryon states is investigated in detail. 


52049 (KFTI—81-11) Gluon corrections to p-odd effects 
at muon pair production in hadron collisions. Rekalo, M.P. 
(AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 
1981. 17p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE82700973. 

For muon pair production in hadron-hadron collisions the 
contribution of a single-photon mechanism and the mechanism due 
to neutral weak muon and hadrons currents is studied. In a general 
case this interference leads to three types of P-odd dependence on 
polar (THETA) and azymuthal (phi) angles of muon production 
namely sin 2THETA sin phi, sin THETA sin phi and sin? THETA 
sin 2phi, the study of which allows in principle to divide P-invar- 
iance violation effects in muon and hadron neutral weak currents. 
The interference of the two mechanisms leads to P-odd angular dis- 
tribution asymmetry which is characterized by two types of 
THETA and phi dependences, cos THETA and sin THETA cos 
phi. Using the Weinberg model for describing neutral weak cur- 
rents two mechanisms of muon pair production in hadron collisions, 
namlly g+q—>q+p+* +p and q+anti q>g+p* +p™ (q is quark, 
g - gluon), in each of them the contribution of y quanta and Z 
boson exchange is taken into account. It is shown in a lower order 
by quark-gluon interaction constant that in non polarized particles 
interaction (polarization of finite muons is not detected) P-odd ef- 
fects do not arise while the charge asymmetry arises. This asymme- 
try is calculated in various coordinate systems used in the course of 
discussion on muon pair angular distribution. 


52050 (NBI-HE—81-36) Dirac string rotations as a key 
to spin and statistics of dyons. Aratyn, H. (Niels Bohr Inst., 
Copenhagen (Denmark)). Sep 1981. 18p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE82701646. 
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The statistics of the dyonic wave functions in quantum me- 
chanics is crucial in understanding both the fermionic behavior of 
the dually charged particles and the role played by the Dirac 
string. The spin-statistics connection for an electric-magnetic 
system is derived by treating the interchange operation as a 27 ro- 
tation of a singularity line of dyons. Furthermore, the invariance 
under multivalued gauge transformations and under change of ca- 
nonical momentum representations is established for this method. 


52051 (NBI-HE—81-37) Theory of pair production by 
accelerated charges. Hari Dass, N.D. (Niels Bohr Inst., Co- 
penhagen (Denmark)). Oct 1981. 22p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE82701647. 

The rate of electron-positron pair creation by classical 
sources is calculated. The results are applied to compute the pair 
creation rate by accelerated charges. Possible applications to pul- 
sars are discussed briefly. As a by-product of the formalism devel- 
oped the author also calculates the rate at which rho mesons are 
produced by accelerated charges. 


52052 (NBI-HE—81-38) Use of finite energy sum rules 
for the description of resonances in QCD. Krasnikov, N.V.; 
Pivovarov, A.A. (Niels Bohr Inst., Copenhagen (Den- 
mark)). Oct 1981. 13p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE82701648. 

The spectrum and the leptonic decay widths of the meson 
resonances are calculated on the basis of using finite energy sum 
rules and 1/N-expansion. The obtained results are in good agree- 
ment with the experiment, in particular the authors obtain the mass 
formulas for the rho-meson and Ai-meson excitations. 


52053 (NP—2903792) Final state polarization effects in 
e-e* —, Z° — anti ggg. Koller, K.; Shciller, D.H.:; 
Waehner, D. (Muenchen Univ. (Germany, F.R.). Sektion 
Physik; Deutsches Elektronen-Synchrotron (DESY), Ham- 
burg (Germany,: F.R.); Gesamthochschule Siegen (Ger- 
many, F.R.). Fachbereich Physik). Jul 1981. 29p. (SI—81- 
13). NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE82903792. 

We discuss the forward-backward asymmetry and the polar- 
ization (mean helicity) of the quark, antiquark and gluon in e~ e* > 
y, Z° — anti ggg, and of the inclusively produced hadrons (baryons 
or vector mesons) belonging to the most energetic jet. In the 
energy range of present interest we find substantial asymmetries (up 
to 30%) and polarizations (up to 15%), with partons (predominant- 
ly antiquarks) of positive helicity emitted preferentially in the for- 
ward direction. 


52054 (SLAC-PUB—2833) Summary talk. Drell, S.D. 
(Stanford Linear Accelerator Center, CA (USA); Stanford 
Univ., CA (USA)). 1981. Contract AC03-76SF00515. 15p. 
(CONF-810895—8). .NTIS, PC A02/MF AOl. Order 
Number DE82005664. 

From International symposium on lepton and photon interac- 
tions at high energies; Bonn, F.R. Germany (24 Aug 1981). 

To sum it all up: 1. QCD has made its mark and is here to 
stay with its J = 1 gluons. 2. A quantitative determination of the 
strong coupling constant a/sub s/, and scale parameter, A, remains 
for the future. The reliable processes from the theoretical point of 
view for determining their values will be R or the study of the 3- 
gluon decays of heavy onia still to be discovered. 3. Very deep 
questions such as the scale of grand unification and the hierarchy 
problem. viz. why is the weak interaction lifetime of the neutron so 
many orders of magnitude shorter than the proton decay lifetime, 
or why is the grand unification scale so much larger than the weak 
vector boson mass, remain beyond our understanding. 4. All the- 
ories, as so eloquently described in Professor Okun’s beautiful talk, 
lead us to expect to observe evidence of scalars in the ee annihila- 
tion process, whether they arise from dynamical or spontaneous 
symmetry breaking. 
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52055 (UM-P—81/55) Effective weak and non-leptonic 
hamiltonians for s, c, b and t decay. Miller, R.D.C.; McKel- 
lar, B.H.J. (Melbourne Univ., Parkville (Australia). School 
of Physics). 1981. 19p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE82702034. 

The results of calculations of effective weak non-leptonic 
Hamiltonians for s, c, b and t decay are presented. All aspects of 
the flavour changing sector of weak non-leptonics mediated by W 
exchange in the standard model with n quark generations are cov- 
ered. 


52056 (UM-P—81/63) Up-down quark mass differences 
in the MIT bag model. Bickerstaff, R.P.; Thomas, A.W. 
(Melbourne Univ., Parkville (Australia). School of Physics). 
1981. 1lp. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE82702035. 

The contribution of quark masses to the splittings of hadron 
isospin multiplets is calculated in a phenomenological way within 
the framework of the MIT bag model. A value for the up-down 
quark mass difference is extracted. 


52057 (UWThPh—81-9) Excited states in a Bethe-Sal- 
peter model for baryons. Falkensteiner, P. (Vienna Univ. 
(Austria). Inst. fuer Theoretische Physik). 1981. 14p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82700978. 

Baryon Bethe-Salpeter amplitudes for excited states are con- 
structed in a Bethe-Salpeter model with harmonic oscillator interac- 
tion using the spin structure of the ground states. The amplitudes 
are applied to a calculation of pionic strong decay width of some 
excitations and the results are compared with experiment. 


52058 (UWThPh—81-11) Quark mass matrices in left- 
right symmetric gauge theories. Ecker, G.; Grimus, W.; Kon- 
etschny, W. (Vienna Univ. (Austria). Inst. fuer Theoretische 
Physik). 1981. 39p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE82700974. 

The most general left-right symmetry for SU(2)sub(L) x 
SU(2)sub(R) x U(1) gauge theories with any number of flavours 
and with at most two scalar multiplets transforming as anti qq bilin- 
ears is analyzed. In order to get additional constraints on the struc- 
ture of quark mass matrices all possible horizontal groups (continu- 
ous or discrete) are investigated. A complete classification of phys- 
ically inequivalent quark mass matrices is given for four and six fla- 
vours. It is argued that the methods and results are also applicable 
in the case of dynamical symmetry breaking. Parity invariance and 
horizontal symmetry are shown to imply CP conservation on the 
Lagrangian level. For all non-trivial three-generation models there 
is spontaneous CP violation which in most cases turns out to be 
naturally small. 


52059 (UWThPh—81-13) Variational calculation of the 
meson spectrum and relativistic corrections. Schoeberl, F. 
(Vienna Univ. (Austria). Inst. fuer Theoretische Physik). 
1981. 16p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE82700975. 

In this paper the variational method with Coulomb test func- 
tions is applied to the spectrum of the heavier quarkonium states. In 
particular the influence of relativistic corrections to the kinetic 
energy is investigated. It is found that perturbation theory overesti- 
mates these corrections. 


52060 (UWThPh—81-14) Variational calculation of the 0 
mass. Schoeberl, F. (Vienna Univ. (Austria). Inst. fuer 
Theoretische Physik). 1981. 12p. NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE82700976. 

A recently proposed powerlike phenomenological potential 
which gives an excellent fit of the meson spectrum from strange 
quark bound states to bottom quark states is extrapolated to the 


baryons. The 2°, Qsub(c) and Nsub(b) masses are calculated using 
the variational method. 
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52061 (UWThPh—81-16) How is the charmonium split- 
ting in QCD. Predictions from exponential moments as limit 
of power moments. Bertlmann, R.A. (Vienna Univ. (Austria). 
Inst. fuer Theoretische Physik). Jun 1981. 8p. NTIS (US 
Sales Only), PC A02/MF A0Ol. Order Number 
DE82700977. 

Using the SVZ moment procedure to predict resonance 
masses within QCD the author has calculated exponential moments 
as a limit of the QCD formulae given by Reinders, Rubinstein and 
Yazaki. Applied to charmonium their results (besides *Po) are re- 
produced very well. 


52062 (UWThPh—1982-1) Comparison of three quark 
bound-state masses for various potentials. Flamm, D.; Schoe- 
berl, F. (Vienna Univ. (Austria). Inst. fuer Theoretische 
Physik). 1981. 12p. NTIS, PC A02/MF AOl1. Order Number 
DE82903412. 

We test the assumption of a universal flavor independent po- 
tential by applying several potentials which give good results for 
mesons to the baryon case. To calculate the mass spectrum we pro- 
pose a variational method based on an expansion in terms of har- 
monic oscillator wave functions. A comparison with other approxi- 
mation schemes favors our method. 


52063 Photon-Z mixing the Weinberg-Salam model: Ef- 
fective charges and the a = -3 gauge. Baulieu, L.; Coquer- 
eaux, R. (Lyman Laboratory of Physics, Harvard Universi- 
ty, Cambridge, Massachusetts 02138). Annals of Physics (New 
York); 140: No. 1, 163-202(15 Apr 1982). Contract AC02- 
76ER03227. 

We study some properties of the Weinberg-Salam model 
connected with the photon-Z mixing. We solve the linear Dyson- 
Schwinger equations between full and 1PI boson propagators. The 
task is made easier, by the two-point function Ward identities that 
we derive to all orders and in any gauge. Some aspects of the ren- 
ormalization of the model are also discussed. We display the exact 
mass-dependent one-loop two-point functions involving the photon 
and Z field in any linear &-gauge. The special gauge a = €~' = -3 
is shown to play a peculiar role. In this gauge, the Z field is multi- 
plicatively renormalizable (at the one-loop level), and one can con- 
struct both electric and weak effective charges of the theory from 
the photon and Z propagators, with a very simple expression simi- 
lar to that of the QED Petermann, Stueckelberg, Gell-Mann and 
Low charge. 


52064 Spin observables in low energy nucleon-antinucleon 
scattering. Dover, C.B.; Richard, J.M. (Brookhaven Nation- 
al Laboratory, Upton, New York 11973). Physical Review 
[Section] C: Nuclear Physics; 25: No. 4, 1952-1958(Apr 1982). 

We discuss the model dependence of the spin parameters for 
low and medium energy antinucleon-nucleon (N-barN) scattering. 
An N-barN potential model is used, consisting of a t-channel meson 
exchange part, supplemented by a complex annihilation potential, 
adjusted to reproduce the observed energy dependence of total 
elastic, inelastic and charge exchange cross sections. A number of 
striking spin effects are predicted, particularly in the charge ex- 
change channel. We explore the sensitivity of these effects to 
changes in the real and imaginary parts of the N-barN potential; in 
particular, we assess the possibility of extracting the strength of the 
coherent N-barN tensor potential due to 7, rho, and w exchange 
from future data. Some implications of our results for future experi- 
ments are mentioned. 


52065 (PB—82-128794) A general algorithm for the re- 
construction of jet events in e+e- annihilation. Goddard, 
M.C. (Science Research Council, Chilton (UK). Rutherford 
and Appleton Labs.). [nd]. 19p. NTIS, PC A02/MF AO1. 
The paper describes a new, fast method for the reconstruc- 
tion of jets in e(+)e(-) annihilation. The formation of jets is de- 
scribed, as predicted by the theory of Quantum Chromodynamics 
(QCD). This will make clear the importance of jet reconstruction 
algorithms as tools in testing the predictions of QCD. Existing 
methods are briefly outlined, and their limitations are clarified. The 
iterative method employed by this new algorithm is described in 
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detail. Finally, results are presented from the reconstruction of 2- 
jet, 3-jet and 4-jet Monte Carlo events. 


52066 (PB—82-131236) Glueballs, hermaphrodites and 
qcd problems for baryon spectroscopy. Close, F.E. (Science 
Research Council, Chilton (UK). Rutherford and Appleton 
Labs.). [nd]. 19p. NTIS, PC A02/MF AO1. 

The paper discusses three items: (1) Some comments on new 
mesons and their implications; (2) A critical look at the application 
of QCD in baryon spectroscopy; and, (3) A brief review of the var- 
ious hints of gluonia (glueballs) that have been claimed in various 
quarters. 
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REFER ALSO TO CITATION(S) 51977, 52015, 52071, 52275 


52067 (DOE/ER/40033—6) Composite models of quarks 
and leptons, dynamical symmetry-breaking, and hypercolor. 
Beg, M.A.B. (Rockefeller Univ., New York (USA)). 1981. 
Contract AC02-81ER40033. 1lp. (CONF-810760—9). 
NTIS, PC A02/MF AO1. Order Number DE82007572. 

From International conference on high energy physics; 
Lisbon, Portugal (9 Jul 1981). 

Composite models of quarks, leptons and Higgs bosons are 
described and discussed. The fermion models considered are those 
in which the basic concepts are abstracted from the quark model of 
nucleon structure; the quark model paradigm thus serves as a con- 
venient frame of reference for discussion of the problems encoun- 
tered in describing quarks and leptons as composite entities. The 
hypercolor-based scenario, for dynamical symmetry breaking and 
generation of composite Higgs bosons, is briefly reviewed and the 
contribution of hyperquarks to the problem of quark proliferation is 
noted. Experimental signatures of composite fermions and the hy- 
percolor scenario are contrasted with those of the canonical theory 
with elementary quarks, leptons and spin-0 bosons. It is tacitly as- 
sumed that the structure of elementary particle interactions, at the 
energy-regimes considered here, can be discussed in a meaningful 
way without bringing gravity into the picture. 


52068 (LBL—13691) Spontaneous breaking of supersym- 
metry. Zumino, B. (Lawrence Berkeley Lab., CA (USA)). 
Dec 1981. Contract W-7405-ENG-48. 10p. (CONF- 
810775—2). NTIS, PC A02/MF AOl. Order Number 
DE82005802. 

From International symposium in memory of Weiner Heisen- 
berg, -unified theories of elementary particles: critical assessment 
and —— Munich, F.R. Germany (16 Jul 1981). 

ere has been recently a revival of interest in supersymme- 
tric gauge theories, stimulated by the hope that supersymmetry 
might help in clarifying some of the questions which remain unan- 
swered in the so called Grand Unified Theories and in particular 
the gauge hierarchy problem. In a Grand Unified Theory one has 
two widely different mass scales: the unification mass M = 
105GeV at which the unification group (e.g. SU(5)) breaks down 
to SU(3) x SU(2) x U(1) and the mass p = 100 GeV at which 
SU(2) x U(1) is broken down to the U(1) of electromagnetism. 
There is at present no theoretical understanding of the extreme 
smallness of the ratio u/M of these two numbers. This is the gauge 
hierarchy problem. This lecture attempts to review the various 
mechanisms for spontaneous supersymmetry breaking in gauge the- 
ories. Most of the discussions are concerned with the tree approxi- 
mation, but what is presently known about radiative correction is 
also reviewed. 


6454 Field Theory 


REFER ALSO TO CITATION(S) 52045, 52054, 52273 


52069 (CONF-800778—5) Induced gravity in quantum 
theory in a curved space. Etim, E. (Gesamthochschule 
Siegen (Germany, F.R.). Abt. fuer Physik). 1980. 21p. Dep. 
NTIS (US Sales Only), MF A0Ol. Order Number 
DE82903789. 
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From 18. course: the high energy limit; Erice, Trapani, Italy 
(31 Jul 1980). 

Portions of document are illegible. 

The reason for interest in the unorthodox view of first order 
(~ R(x)) gravity as a matter-induced quantum effect is really to 
find an argument not to quantise it. According to this view quan- 
tum gravity should be constructed with an action which is, at least, 
quadratic in the scalar curvature R(x). Such a theory will not con- 
tain a dimensional parameter, like Newton's constant, and would 
probably be renormalizable. This lecture is intended to acquaint the 
non-expert with the phenomenon of induction of the scalar curva- 
ture term in the matter Lagrangian in a curved space in both rela- 
tivisitic and non-relativistic quantum theories. 


52070 (DOE/ER/01545—322) Bag formation in three- 
quark chromostatics. Milton, K.A.; Wilcox, W.; Pinsky, S.S. 
(Ohio State Univ., Columbus (USA). Dept. of Physics; 
Oklahoma State Univ., Stillwater (USA). Dept. of Physics). 
1982. Contract AC02-76ER01545. 14p. NTIS, PC A02/MF 
A01. Order Number DE82018597. 

By constructing explicit projection operators for the irredu- 
cible SU(n) representations, we demonstrate in the static quark 
limit, with the renormalization group improved effective Lagran- 
gian, that bag formation occurs in the color singlet channel of the 
three-quark system. Non-linear but Abelian field equations are de- 
rived which, when solved, will allow the determination of an effec- 
tive potential in this case. 


52071 (DOE/ER/03227—75) Theory of high-energy-col- 
lision processes. Technical progress report, January 1-Decem- 
ber 31, 1981. (Harvard Univ., Cambridge, MA (USA). Div. 
of Applied Sciences). 1982. Contract AC02-76ER03227. 6p. 
NTIS, PC A02/MF A01. Order Number DE82007720. 

Progress is described in the following areas: (1) several years 
ago, surprisingly simple expressions were obtained for the differen- 
tial cross sections of e~e™ — p* py and e*e” — e*e”y at high 
energies. Such simple expressions were generalized to twelve other 
similar radiative processes in QED and QCD. Afterwards, it was 
found that these results can be derived easily with the help of heli- 
city amplitudes. This method is being investigated for many other 
radiative processes; (2) in the two-dimensional Ising model, the 
horizontal and vertical interaction energies are usually taken to be 
different. When this idea of different interactions in different direc- 
tions is applied to the Z2 lattice gauge theory in four dimensions, a 
limiting case is found which is exactly solvable. Contrary to nu- 
merical calculations at the symmetry point, the phase transition is 
found to be of second order; (3) on the subject of supersymmetry, 
general helicity and spin sum rules were obtained for massless and 
massive supermultiplets, and a functional integral approach was 
found as a natural setting for Witten’s criterion for the occurrence 
of dynamic symmetry breaking of supersymmetry. A systematic 
and exhaustive analysis of explicit soft breaking of global supersym- 
metry has also been carried out using the methods of superfields; 
(4) the renormalization of the massless Thirring model in the neigh- 
borhood of g = -7/2 was studied. The results are consistent with 
those found previously by placing the model on a lattice; and (5) in 
studying the effect of laboratory temperature on scattering process- 
es, it was found that transport phenomena play an important role. 
As a preparation for this study, an exactly solvable case of the non- 
linear Boltzmann equation has been found and studied. 


52072 (DOE/ER/70004—299) Does the Drell-Yan cross- 
section factorize. Collins, J.C.; Soper, D.E.; Sterman, G. 
(Oregon Univ., Eugene (USA). Inst. of Theoretical Sci- 
ence). Dec 1981. Contract AT06-76ER70004. 15p. NTIS, 
PC A02/MF AO1. Order Number DE82008351. 

We propose a new form of factorization applicable to the 
Drell-Yan and other processes in which hadrons appear in the ini- 
tial state. 
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52073 (FERMILAB-Conf—81/47-THY) Quantum in- 
verse method and Green's functions for completely integrable 
field theories. Thacker, H.B. (Fermi National Accelerator 
Lab., Batavia, IL (USA)). Jun 1981. Contract AC02- 
76CH03000. 60p. (CONF-8103115—1). NTIS, PC A04/MF 
AO1l. Order Number DE82006318. 

From Symposium on integrable quantum field theory; Tvar- 
mine, Finland (23 Mar 1981). 

The development of the quantum inverse method has pro- 
vided new insight into the structure of solvable models in quantum 
field theory and statistical mechanics. It places the theory of com- 
pletely integrable quantum systems in a unified framework and pro- 
vides a powerful method for studying these systems. In this series 
of lectures, some of these developments are reviewed with particu- 
lar emphasis on the study of Green's functions for integrable field 
theories. 


52074 (IFVE-OTF—81-34) Strong coupling method in 
symmetric scalar model with two sources. Bornyakov, V.G. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergi)j). 
1981. 19p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE82700892. 

Perturbation theory over inverse power of the coupling con- 
stant has been constructed for a system consisting of two static 
sources, that interact strongly with the charged scalar field investi- 
gated with the Bogolyubov method. The theory strictly accounts 
for the symmetry of the problem. The levels of the excited states of 
the system have been calculated. 


52075 (IFVE-OTF—81-52) Integrability of Yang-Feld- 
man equations for two-dimensional models of quantum field 
theory connected with generalized Toda lattice. Leznov, 
A.N.; Fedoseev, I.A. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1981. 7p. NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE82700893. 

The solutions of Yang-Feldman equations for two-dimen- 
sional models of quantum field theory, connected with generalized 
Toda lattice are found in explicit form. 


52076 (IFVE-OTF—81-68) Scalar product for systems 
with first class constraints. Budanov, V.G.; Razumov, A.V.; 
Taranov, A.Yu. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1981. 11p. (In Russian). NTIS 
(US Sales Only), PC A02/MF A0Ol. Order Number 
DE82700894. 

Two methods of constructing the scalar product for systems 
with first class constraints are considered. The first method is based 
on the collective coordinate method, and the second one is a gener- 
alization of the Faddeev-Popov trick. As an example a point rela- 
tivistic particle is considered and it is shown that both methods 
give the same result practically coinciding with the well known 
scalar product for the Klein-Gordon particle. 


52077 (ITEF—144(1980)) Intersection of the Jaffe spaces 
and the Ruelle theorem. Solov’ev, M.A. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1980. 8p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE82700896. 

Traverse of Ssup(a) Gelfand-Shilov spaces containing finite 
functions is calculated and its linearly topological properties are 
studied. Such traverse in quantum field theory serves as universal 
space of test functions for strictly localized Jaffe fields. By means of 
this calculation it is proved that if two generalized functions coin- 
cide in an open cone GITA and carriers of their Fourier transfor- 
mations are 4 >O apart, then each of these functions decreases 
inside GITA by exponential way, the index of the exponent being 
proportional to . Thus a new, simpler and more general proof of 
the Ruelle theorem on spacely-similar asymptotics of vacuum aver- 


ages applicable not only to local but also to non-local fields is con- 
structed. 
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52078 (ITEP—152(1980)) Glueballs in QCD sum rules. 
Novikov, V.A.; Shifman, M.A.; Vainshtein, A.I.; Zakharov, 
V.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental'noj Fiziki). 1980. 7p. NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE82700897. 

An approach to gluonium based on QCD sum rules is given. 
The basic idea underlying the sum rules is that asymptotic freedom 
is violated first by interaction of quarks and gluons with vacuum 
fields. Formation of resonances is a phenomenological manifestation 
of this interaction. The emphasis is given to a new mass scale im- 
plied by the sum rules. 


52079 (ITEP—170(1980)) Dynamics of loops: asymptotic 
freedom and quark confinement. Makeenko, Yu.M.; Migdal, 
A.A. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1980. 55p. NTIS (US Sales 
Only), PC A04/MF AO1. Order Number DE82701641. 

New manifestly gauge invariant diagram technique in the 
loop space is developed. For that purpose a boot-strap equation, de- 
termining the self-consistent asymptotics, is solved in the frame- 
work of the perturbation theory. The boot-strap equation is equiva- 
lent to the system including the Bianchi identity and the planar 
equation accompanied by Euclidean boundary conditions. It is 
shown that the area law of quark confinement is a self-consistent 
solution of the boot-strap equation. The frame diagrams constructed 
by means of certain operator technique reproduce asymptotic free- 
dom in the ultraviolet range. 


52080 (JINR—E-2-81-235) Bogolubov's spontaneous-sym- 
metry-breaking mechanism and Higgs phenomenon. Chizhov, 
M.V. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). 1981. 7p. NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE82700902. 

The dynamics of spontaneous symmetry breaking of the 
four-fermion theory with (V-A)-interaction is investigated. In the 
mean-field approximation the four-fermion (V-A)-theory is shown 
to have all the features of the Abelian model with spontaneous 
symmetry breaking. In this model the coupling constants turn out 
to be the known functions of two parameters: the Yukawa coupling 
constant and the vacuum expectation value of the Higgs field. 


52081 (JINR—E-2-81-274) Mass dependences in RG so- 
lutions. Shirkov, D.V. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1981. 8p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE82700903. 

A method for the approximate solution of renormalization 
group (RG) equations with mass effects is developed. Explicit ex- 
pressions of high accuracy for the invariant coupling and single-ar- 
gument RG functions in the MOM subtraction scheme on 2- and 3- 
loop level are obtained. These results are important for the physical 
situation with masses of different scales and particularly for the 
actual problem of the description of heavy quark threshold effects 
in quantum chromodynamics. 


52082 (JINR—E-2-81-375) Automodel asymptotics and 
light cone behaviour in quantum field theory. Vladimirov, 
V.S.; Zav'yalov, B.I. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1981. 6p. 
NTIS (US Sales Only), PC A02/MF AOl1l. Order Number 
DE82700905. 

Automodel asymptotics of arbitrary matrix elements of cur- 
rent commutators and its connection with the singular structure of 
the corresponding Fourier-transforms are considered. A theorem of 
the Tauber type is proved, which establishes one-to-one corre- 
spondence between the asymptotic behaviour of distributions with 
spectrality properties in the Bjorken region and the behaviour of 
their Fourier-transforms around the light cone. A relation between 
coefficient functions is found. Spefi Specifically, the coefficient 
functions corresponding to the asymptotics in the Bjorken region 
are expressed through the Radon transformation of the distributions 
with a compact support. They obey rigid conditions connected 
with the multi-dimensional problem of moments for the distribu- 
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tions with support in a unit sphere. This, in turn, leads to an infinite 
number of integral relations - sum rules”, which should be satisfied 
by those functions. 


52083 (JINR—E-2-81-460) Local gauge invariant QED 
with fundamental length. Kadyshevsky, V.G.; Mateev, M.D. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1981. 6p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE82700907. 

A local gauge theory of electromagnetic interactions with 
the fundamental length | as a new universal scale is worked out. 
The Lagrangian contains new extra terms in which the coupling 
constant is proportional to the fundamental length. The theory has 
an elegant geometrical basis: in momentum representation one faces 
de Sitter momentum space with curvature radius 1/1. 


52084 (JINR—E-2-81-520) Self energies of the electron 
and photon in the unified space field theory. Duong Van Phi; 
Nguyen Mong Giao. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy). 1981. 5p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82700908. 

Self energies of the electron and photon are calculated in the 
second approximation of perturbation theory. The formalism of the 
field theory of interaction in the unified 8-dimensional space is used. 
The calculations are free of divergence the unitary condition is ful- 
filled. It is shown that the “naked” and physical masses of a free 
electron are identical. A similar result is obtained for a free photon. 
Some other effects are discussed. 


52085 (JINR-R—2-81-494) Coherent radiation of gravita- 
tion waves by electromagnetic fields in dielectric systems. Bo- 
golyubov, P.N.; Pisarev, A.F.; Shavokhina, N.S. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1981. 12p. (In Russian). NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE82700913. 

The gravitation radiation is analysed, which is generated by 
electromagnetic fields in waveguides and resonators filled by elec- 
tric and magnetic dielectrics with a large constant of penetrability. 
A possibility of a coherent addition of gravitation waves from the 
system of emitters with the axial symmetry is shown. The calculat- 
ed radiated power in the super-high frequency and optical ranges 
equals 1-10~? erg.cm™? c™! for the specific energy density of the 
variable electromagnetic field 10'°-10! erg.cm™* and total volume 
of radiators 10°-10° cm*. Such radiator may be used in laboratory 
experiments to check the existence of gravitation waves in nature. 


52086 (JINR-R—17-81-98) Classical field theory with 
L(x, PSI, PSI/sub x/, ...) Lagrangian in N-dimensional x- 
space. Strukov, V.K.; Fedyanin, V.K. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of Theoretical Physics). 
1981. 10p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE82700910. 

The 1-st and 2-nd Noether's theorems are generalized for the 
case when Lagrangian in a N-dimensional space depends on higher 
derivatives of the field functions. In the course of the theorems 
generalization the invariance with respect to R parametric gradient 
transformation with parameters depending on psi and has been ana- 
lysed. Expressions for corresponding currents are obtained. The re- 
lations following from conditions imposed by the demand of invar- 
iance of continuity equations as well as from some ones less tri 1 
and obviouvia are derived. As isustration spectric transformation 
groups (translation group, Lorentz and isotopic rotation groups) are 
considered which corresponding dynamic invariances have been 
obtained. 


52087 (NBI-HE—81-45) Applications of low energy theo- 
rems to quadrupole radiation in electromagnetism and gravita- 
tion. Hari Dass, N.D. (Niels Bohr Inst., Copenhagen (Den- 
mark)). Nov 1981. 22p. NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE82701649. 

Low energy theorems for electromagnetism are on the one 
hand extended to recover also the amplitude for quadrupole radi- 
ation and on the other extended to gravitation to derive the ampli- 
tude for gravitational radiation and consequently the classical 
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energy loss formula for a system of particles interacting under the 
influence of an arbitrary spherically symmetric potential. 


52088 (NP—2903793) Constraints from conformal covar- 
iance on the mixing of operators of lowest twist. Ohrndorf, 
T. (Gesamthochschule Siegen (Germany, F.R.). Abt. fuer 
Physik). 1981. 40p. (SI—81-7). Dep. NTIS (US Sales 
Only)MF A011. Order Number DE82903793. 

Portions of document are illegible. 

The local operators of the light cone expansion form a repre- 
sentation of the conformal group. The relevant subgroup for opera- 
tors of lowest twist on the light cone is the collinear conformal 
group SU(1.1) ~ = SO(2.1). Towers of these local operators bilin- 
ear and trilinear in the field operators are constructed. They are 
polynomials in the derivatives of these fields: bilinear operators are 
given by Jacobi polynomials, trilinear operators by Appell’s poly- 
nomials. In asymptotically free field theories, like QCD, operators 
with definite anomalous dimension are obtained by diagonalizing 
their anomalous dimension matrix. Diagonal operators of lowest 
twist are again representations of the collinear conformal group. 
This is explicitly established to lowest order in a/sub s/ for both, 
the bilinear and the trilinear quark operators. The anomalous di- 
mension matrix is calculated, and transformed into the equivalent 
potentials of Brodsky and Lepage. The diagonal bilinear operators 
are completely determined by collinear conformal covariance. 
However, this symmetry is not sufficient to reduce the mixing of 
trilinear operators completely. 


52089 (UM-P—81/53) A2 of effective q.c.d. in the mini- 
mal subtraction scheme. Miller, R.D.C.; McKellar, B.H.J. 
(Melbourne Univ., Parkville (Australia). School of Physics). 
1981. 13p. NTIS (US Sales Only), PC A02/MF A0Ol1. Order 
Number DE82702033. 

Practical Q.C.D. is an effective field theory in that unexcited 
heavy quarks are decoupled from the theory. To predict effects de- 
pendent on the heavy quarks one needs the R.G. invariants of the 
effective Q.C.D. in which they are retained. The R.G. invariants 
Asub(n)? of the effective n flavour Q.C.D. are calculated from the 
observed A,?. 


52090 (UWThPh—81-7) Absence of discrete spectrum in 
highly negative ions. Ruskai, M.B. (Vienna Univ. (Austria). 
Inst. fuer Theoretische Physik). 1981. 20p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE82700919. 

Let Hsub(N) be the Hamiltonian for the Coulomb system 
consisting of N particles of like charge in the field of a fixed point 
charge Z. It is shown that if the particles are bosons, then Hsub(N) 
has no discrete spectrum when N >= No = cZ? for some constant 
c. If the particles are fermions, then Hsub(N) is bounded below uni- 
formly in N. These results can be extended to molecules and to 
other power law potentials. 


52091 (UWThPh—81-8) Remarks on lattice gauge 
models. Grosse, H. (Vienna Univ. (Austria). Inst. fuer 
Theoretische Physik). 1981. 11p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE82700920. 

The author reports a study of the phase structure of lattice 
gauge models where one takes as a gauge group a non-abelian dis- 
crete subgroup of SU(3). In addition he comments on a lattice 
action proposed recently by Manton and observes that it violates a 
positivity property. 


52092 Decoupling of fermions from bosons in the strong- 
coupling limit of gauge theories. Ward, B.F.L. (Stanford 
Linear Accelerator Center, CA (USA); Purdue Univ., La- 
fayette, IN (USA). Dept. of Physics). Nuovo Cimento [Se- 
zione] A; 49: No. 3, 289-306(1 Feb 1979). 

It is pointed out that, in a previously introduced approach to 
the strong-coupling limit of renormalizable field theory, the strong- 
coupling limit of spin-one gauge fields coupled to spin-1/2 fermions 
is a limit in which the respective fermions are free. This result is an 
extension of a previously reported decoupling result for Yukawa 
theories. 
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52093 (JINR-R—4-81-455) Application of asymptotic 
series for calculating the two-central Coulomb scattering 
phases and the values of radial Coulomb spheroidal functions 
of c-type. Ivanov, K.I.; Marinov, A.T. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Phys- 
ics). 1981. 11p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE82700915. 

A method is proposed for calculating the values of irregular 
Coulomb spheroidal functions of c type for the cut-off asymptotic 
series with or without correction terms, the latter being terms of 
certain absolutely and uniformly convergent iterative expansions. 
The error is estimated of partial sums with but one correction term. 
The use was made of the obtained values of irregular Coulomb 
wave functions for calculating the continuous spectrum scattering 
phases and the correct normalization factors. 
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REFER ALSO TO CITATION(S) 50567, 51959, 52472 


52094 (CONF-8008124—) Critical phenomena in heavy 
ion physics: proceedings. Raduta, A.A.; Stratan, G. (eds.). 
(Hungarian Academy of Sciences, Budapest. Central Re- 
search Inst. for Physics). 1980. 1110p. Dep. NTIS (US Sales 
Only), MF A0O1. Order Number DE82904541. 

From International summer school: critical phenomena in 
heavy ion collisions; Poiana Brasov, Romania (25 Aug 1980). 

The papers presented were entered in the data base separate- 
ly. (WHK) 


52095 (INDC—32/L) INDC discrepancy file 1979. 
Froehner, F. (International Atomic Energy Agency, Vienna 


(Austria). International Nuclear Data Committee). Jun 1980. 
6lp. NTIS (US Sales Only), PC A04/MF A0Ol. Order 
Number DE82701679. 

This working document of the Discrepancy Subcommittee 
of the INDC contains a number of recent reviews of important dis- 
crepancies in nuclear data. They were written and compiled under 
the auspices of INDC for the Discrepancy File which is updated 
periodically by the INDC and, in a parallel and alternating effort, 
by the NEANDC. The present update consists of the following 
contributions: 7°°U, 75°U and 7°°Pu Resonance Parameters, H. Der- 
rien, Cadarache; Inelastic Neutron Scattering from *°U, A.B. 
Smith, ANL; Fast Neutron Capture in Cr, Fe and Ni, F.H. 
Froehner, KfK; Thorium-232 Capture and Fission Cross Sections, 
M.K. Mehta and H.M. Jain, BARC; **'Am Fission Cross Section, 
A. Michaudon, H. Derrien and G. Grenier, Bruyeres-le-Chatel and 
Cadarache; Comments on the Excitation Function for the 
88Nb(n,n’)sup(93m)Nb Reaction, J.J. Schmidt, IAEA/NDS; Com- 
ments on the Excitation Function for the ®*Cu(n,a)®°Co Reaction, 
R. Paviotti Corcuera, C.S.A. da Silva, H. Lemmel IAEA/NDS. 


52096 (INDC(SEC)—78/URSF) WRENDA 81/82. 
World request list for nuclear data. DayDay, N. (ed.). (Inter- 
national Atomic Energy Agency, Vienna (Austria). Interna- 
tional Nuclear Data Committee). Jul 1981. 181p. NTIS (US 
Sales Only), PC A0Q2/MF AO09. Order Number 
DE82701678. 

WRENDA 81/82 is the seventh edition of the World Re- 
quest List for Nuclear Data. This list is produced from a computer 
file of nuclear data requests, maintained by the Nuclear Data Sec- 
tion of the International Atomic Energy Agency (IAEA). The re- 
quests are provided by official bodies, such as national nuclear data 
committees, through four regional data centers serving all Member 
States of the IAEA. Each request included indicates: that the esti- 
mated accuracy of the nuclear data available does not satisfy the 
requirements encountered; and that, consequently, new data meas- 
urements and/or data evaluations with improved accuracy are 
highly desirable. WRENDA is intended to serve as a guide to ex- 
perimentalists, evaluators and administrators when planning nuclear 
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data measurement and evaluation programs. The requests in this 
edition come from 15 different countries and one international orga- 
nization. 


52097 (INIS-mf—6961) Annual report for 1979/80. Re- 
search reports. (Erlangen-Nuernberg Univ., Erlangen (Ger- 
many, F.R.). Physikalisches Inst.). Feb 1981. 339p. (In 
German). NTIS (US Sales Only), PC Al4/MF A0O1. Order 
Number DE82780543. 

This annual report contains extended abstracts of the work 
done in the named Institute. These concern nuclear physics, solid 
state physics, molecule physics, high- and intermediate-energy 
physics, plasma physics, applied optics, data processing, and instru- 
mental and methodical developments. In addition a list of publica- 
tions, meetings, and theses is given. (HSI). 


52098 (INIS-mf—6962) Annual report for 1980. 
(Beschleunigerlaboratorium der Univ. und Technischen 
Univ. Muenchen, Garching (Germany, F.R.)). 1980. 203p. 
(In German). NTIS (US Sales Only), PC A10/MF AOIl. 
Order Number DE82780544. 

This annual report contains extended abstracts of the work 
done in the named Laboratory together with a list of publications 
and reports. The abstracts concern deep-inelastic and transfer reac- 
tions, compound-nucleus reactions including fusion and fission, re- 
actions with light and with polarized particles, gamma-ray spectros- 
copy, and coulomb excitation, atomic physics, the irradiation of 
biological systems, nuclear structure, nuclear reaction theory, dissi- 
pative reactions, accelerator developments, the superconducting 
sector-cyclotron SuSe, the synchrotron-radiation source Little 
Erna, detectors, technology, the on-line computer system, the 
online-offline programming system GOOPSY, the megachannel 
analyzer for the acquisition of multidimensional events MADAME, 
and the central monitoring and control system ZUeSS. (HSI). 


52099 (JAERI-M—9527) Revision of multi-group neu- 
tron cross section libraries for PALLAS, Sasamoto, N.; Ta- 
keuchi, K. (Japan Atomic Energy Research Inst., Tokyo). 
Jun 1981. 27p. (In Japanese). NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE82702067. 

An overall revision of the PALLAS libraries has been made 
by using a modified version of the NJOY nuclear data processing 
system. In the revised libraries, the energy structures with equi- 
spaced lethargy-width of each 0.05, 0.1, 0.2, 0.4 and 0.8 lethargy 
are taken into account for 27 nuclides and 4 mixtures. Nuclear con- 
stants considered in the libraries are 1) microscopic smoothed cross 
sections (osub(t), osub(c), osub(s)), 2) Legendre expansion coeffi- 
cients for anisotropy of elastic scattering, 3) scattering matrices due 
to inelastic scattering and (n, 2n’) reactions and 4) secondary 
photon production matrices. 


52100 (NE-TEKNIK—81-4) Progress report on nuclear 
data activities in Sweden for 1980. Conde, H. (Swedish Nu- 
clear Data Committee, Stockholm). Apr 1981. 43p. (KDK— 
42; NEANDC(OR)—156-L; INDC(SWD)—15-L). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE82702040. 

The report contains information from laboratories in Sweden 
about measurements and compilations which are relevant to obtain 
nuclear data for research and development in different applied 
fields of nuclear physics. The report also contains short information 
about changes of existing experimental facilities. Reports relevant to 
the nuclear energy field are given of neutron cross section meas- 
urements and studies of the fission process. Reports are also given 
of nuclear structure and decay data measurements especially fission 
product nuclear data measurements of importance for the research 
on reactor safety and nuclear waste handling. Charged particle and 
photonuclear cross section measurements with applications in e.g. 
activation analysis and the production of radioisotopes for medical 
use are reported as well.(author). 
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52101 (NEANDC(E)—232-U-Vol.3-Euratom) Annual 
progress report on nuclear data, 1981. (Commission of the 
European Communities, Geel (Belgium). Central Bureau for 
Nuclear Measurements). Mar 1982. 71p. (INDC(EUR)— 
016/G). NTIS (US Sales Only), PC A04/MF AOl. Order 
Number DE82904470. 

Portions of document are illegible. 

Research activities on neutron cross sections for actinides, 
structural materials, and fission products are reported. Progress on 
gas producing reactions including tritium breeding from "Li is re- 
ported, and isotope decay studies are described. Major research 
equipment and improvement of measurements and source prepara- 
tion techniques are described. CBNM publications and CINDA en- 
tries are listed. (WHK) 


6511 Experimental Techniques 
REFER ALSO TO CITATION(S) 52114, 52158 


52102 (EFI—417(24)-80) Experimental set-up and tech- 
nique for investigation of reactions yA — bx using quasi- 
monochromatic polarized photon beam. Avakyan, R.O.; Ava- 
kyan, E.O.; Avetisyan, A.E. (Erevanskij Fizicheskij Inst. 
(USSR)). 1980. 28p. (In Russian). NTIS (US Sales Only), 
PC A03/MF AOl1. Order Number DE82701112. 

A technique for measuring the energy dependence of various 
parameters of reaction yA—>bX using the coherent bremsstrahlung 
is described. Results of calculation of some characteristics of the 
photon spectrum peak obtained by the method of subtracting the 
coherent peak are shown. The experimental set-up which represents 
a wide-range telescope that operates on-line with a computer is de- 
scribed. The results of the set-up characteristic calculations by the 
Monte-Carlo method are given. The results of the yA—bX reaction 
investigation on C1, Cu®, and Pb”’ nuclei at photon peak energy 
equal 1.0, 2.0 and 2.8 GeV as well as at usual braking spectrum are 
presented. Protons have been released by the set-up in the 100-230 
MeV kinetic energy range. 


52103 (ISN—81-12) A computer program for nuclear life- 
times measurements by DSAM using a self-supporting target. 
Morand, C.; Chan, T.U. (Grenoble-1 Univ., 38 (France). 
Inst. des Sciences Nucleaires). Feb 1981. 22p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82702061. 

The present Doppler Shift Attenuation Method, for nuclear 
lifetimes measurements using self supporting target, has already 
been described. Therefore this paper only mentions the peculiar 
features of that DSAM, describes several code facilities, comments 
the subroutines working along the program structure, in order to be 
easily handled by other physicists. 
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52104 (BONN-HE—81-10) Dibaryon resonances in 
photon-induced reactions. Schwille, W.J. (Bonn Univ. (Ger- 
many, F.R.). Physikalisches Inst.). Nov 1981. 18p. (CONF- 
810895—13). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE82750496. 

From International symposium on lepton and photon interac- 
tions at high energies; Bonn, F.R. Germany (24 Aug 1981). 

The author reviews the production of dibaryon resonances 
in photon reactions on deuterium targets. Especially, he considers 
the reactions y+ d>p+ny+d—>p+X,andy+d—-p 
+N+ 7. 


52105 (INIS-mf—6964) Study of the quasi-free scattering 
at the reaction *H(p,2p)n at Esub(p) = 14.1 MeV. Helten, 
H.J. (Koeln Univ. (Germany, F.R.). Mathematisch- 
Naturwissenschaftliche Fakultaet). 13 Dec 1980. 58p. (In 
German). NTIS (US Sales Only), PC A04/MF AOl1. Order 
Number DE82780549. 

Thesis. 

The breakup reaction *H(p,2p)n was studied at Ep = 14.1 
MeV in complete coincidence experiments on quasifree pp scatter- 
ing in a systematic range of cinematic situations of the pp-subsys- 
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tem for c.m. production angles between 90° and 140° and different 
violation of the quasifree condition as well on interferences with 
final-state interaction processes. The absolute differential breakup 
cross section was compared with approximate solutions of the Fad- 
deev equations with separable s-wave potentials without explicite 
Coulomb interaction according to Ebenhoeh. The agreement is 
generally good referring to the form of the spectra, but the theo- 
retical amplitude is in the mean 20% to high. The permanent 
independence of the quasifree breakup from the scattering param- 
eter asub(pp) doesn’t suggest to use this process for the determina- 
tion of nn-scattering lengths from the mirror reaction *H(n,2n)p. 
(orig.). 


52106 (IPNO-PhN—81-14) Coherent pion production 
near threshold with a *He projectile. Le Bornec, Y.; Bimbot, 
L.; Koori, N.; Reide, F.; Willis, A.; Willis, N.; Wilkin, N. 
(Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nu- 
cleaire). 1981. 13p. NTIS (US Sales Only), PC A02/MF 
AOl. Order Number DE82702058. 

Pion production in *He-*He collisions has been measured at 
energies below the threshold for production in free *He-nucleon re- 
actions. Using the 269.5 and 283 MeV *He beams from the Orsay 
synchrocyclotron, discrete states of the recoil nucleus, correspond- 
ing to the coherent *He(*He,7*)®Li process, have been observed 
with sizeable cross sections. The ground state data are consistent 
with pionic atom information. 


52107 (ITEF—93(1981)) Numerical solution of integral 
equations in the three-body problem. Vaskin, A.I.; Zhurina, 
M.L; Zatekin, V.V.; Popova, A.M. (Gosudarstvennyj Komi- 
tet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 1981. 55p. 
(In Russian). NTIS (US Sales Only), PC A04/MF AOl1. 
Order Number DE82702051. 

Systems of singular integral equations in the problem of deu- 
teron disintegration by nucleons are considered in the case of a sep- 
arable particle interaction potential. A method is proposed to single 
out the root singularity of the solution and to transform the equa- 
tions into new equations with respect to a function not containing 
the root type singularities. This obtained integral equations are 
solved numerically by the collocation method, for which the con- 
vergence and stability are proved. The cross sections and scattering 
amplitudes of the deuteron disintegration by a neutron have been 
calculated at different projectile energies in the range from 7 to 65 
MeV. The data obtained are consistent with the calculations con- 
ducted elsewhere. 


52108 (ITEP—76(1981)) Scattering integral equations 
and four nucleon problem. Four nucleon bound states and 
scattering. Narodetskii, ILM. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1981. 43p. 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE82702052. 

Existing results from the application of integral equation 
technique four-nucleon bound states and scattering are reviewed. 
The purpose of this review is to provide a clear and elementary in- 
troduction in the integral equation method and to demonstrate its 
usefulness in physical applications. Developments in the actual nu- 
merical solutions of Faddeev-Yakubovsky type equations are such 
that a detailed comparison can be made with experiment. Bound 
state calculations indicate that a nonrelativistic description with 
pairwise nuclear forces does not suffice and additional degrees of 
freedom are noted. 


52109 (ITEP—77(1980)) Description of the anti pd data 
in the 300-600 MeV/c momentum range. Kondratyuk, L.A.; 
Shmatikov, M.Zh.; Bizzarri, R. (Gosudarstvennyj Komitet 
© Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Tecnsichadheed i Ehksperimental’noj Fiziki). 1981. 29p. 
NTIS (US Sales Only), PC A03/MF A0Ol1. Order Number 
DE82702053. 
The description of the low-energy anti pd interaction in the 
framework of Glauber theory is given. From the experimental data 
on the anti pd cross-sections the total and elastic anti pn cross-sec- 
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tions for the free neutron are obtained. The sign of the real part of 
the anti pp elastic scattering amplitude is determined. 


52110 (JINR—E-4-81-282) Threshold 70-meson photo- 
production on the lightest nuclei. Belyaev, V.B.; Solovtsova, 
O.P. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Theoretical Physics). 1981. 1lp. NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE82701666. 

The method of evolution with respect to coupling constant 
is applied to the 7°-meson photoproduction on the lightest nuclei 
d, *He, *H, *Li near threshold. The amplitude sensitivity of the 
process to the elementary wN-data is studied. A quantitative analy- 
sis of contributions of the double counting rescattering effect of 
pions is given. Calculated amplitudes are in good agreement with 
experimental ones. 


52111 (JINR-R—2-81-335) Characteristic functions of in- 
clusive processes with participation of light nuclei. Omboo, 
Z.; Pak, A.S.; Saakyan, S.B.; Tarasov, A.V.; Uzhinskii, V.V. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Problems). 1981. 12p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE82701004. 

The problem of calculation of impulse spectra in the 
pA-—pX reaction with participation of light nuclei is considered. 
Explicit expression for characteristic functions of inclusive process- 
es taking into account the centre of mass correlations of a target- 
nucleus are obtained. It is assumed that the ground state of target- 
nucleus is described by the wave function of harmonic oscillator 
ground state which depend on Jacobi relative coordinates, and the 
final state is described by the plane wave system. 


52112 (JINR-R—3-80-550) Interaction of intermediate 
energy neutrons with helium 3. Alfimenkov, V.P.; Borzakov, 
S.B.; Vo Van Tkhuan; Govorov, A.M.; Lason, L.; Pikel’ner, 
L.B.; Sharapov, E.I. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Neutron Physics). 1980. 13p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE82701683. 

Total cross sections and cross section of neutron scattering 
on He-3 were measured by the time-of-flight method at IBR-30 re- 
actor in the energy range from 1 to 200 keV. A comparison of the 
experimental data is drawn with the results obtained with different 
theoretical methods. The singlet and triplet lengths of neutron scat- 
tering on He-3 were found to be: asub(s)=(6.53 +-0.32)-i(4.450+- 
0.003), asub(t)= (3.62 +-0.15). 


52113 (JINR-R—4-81-143) Approximated equations for 
elastic Nd scattering amplitudes. Belyaev, V.B.; Pupyshev, 
V.V. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). 1981. 10p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82701008. 

An approximated method of solving the low energy scatter- 
ing is considered. The Lippman-Schwinger equation is written in a 
special form which permits to solve the problem in two steps. 
When substituting the two-nucleon Hamiltonian by the finite rank 
operator elastic scattering amplitudes satisfy one-dimensional inte- 
gral equations. The nucleon-deuteron scattering lengths are calcu- 
lated. The quarter length value is near to experimental one. In this 
case the approximation accuracy is 0.2. The doublet length is great- 
er than experimental one by two orders and due to this one should 
make allowance for three-nucleon states. The method considered is 
easily applied to the case of low-energy scattering of nucleons from 
light nuclei, if all processes were neglected except elastic scattering. 


52114 (LA-UR—82-1728) Experiment to study the B- 
decay of free atomic and molecular tritium. Robertson, 
R.G.H.; Bowles, T.J.; Maley, M.; Browne, J.C.; Burritt, T.; 
Toevs, J.; Stelts, M.; Helfrick, J; Knapp, D.; Ledebuhr, 
A.G. (Los Alamos Scientific Lab., NM (USA)). 1982. Con- 
tract W-7405-ENG-36. 13p. (CONF-820675—1). NTIS, PC 
A02/MF A0O1. Order Number DE82018386. 

From International conference on neutrino physics; Balaton, 
Hungary (14 Jun 1982). 

Portions of document are illegible. 

An apparatus is described which will allow the measurement 
of the B-decay of free tritium atoms and molecules for determining 
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antineutrino mass. It consists of an RF dissociator, a long cylindri- 
cal decay region open at both ends, a guide field, and a magnetic 
spectrometer. 


52115 Spin and isospin effects in elastic P- ‘He scatter- 
ing near 1 GeV. Parmentola, J.A.; Feshbach, H. (Center for 
Theoretical Physics, Laboratory for Nuclear Science and 
Department of Physics, Massachusetts Institute of Technol- 
ogy, Cambridge, Massachusetts 02139). Annals of Physics 
(New York); 139: No. 2, 314-342(1 Apr 1982). 

The coupled-channel method for multiple scattering is em- 
ployed to describe the p- ‘He elastic-scattering data for a proton 
laboratory energy of 1.03 GeV. Particular attention is paid to the 
double spin-flip, double isospin-flip, double spin-isospin flip and to 
the effects of isobar excitation of the incident proton. It is found 
that the presently available data is consistent with either the excita- 
tion and deexcitation of the proton to an isobar by the *He nucleus 
or the presence of relatively large double spin-flip nucleon—nu- 
cleon amplitudes. The physical difference between these two hy- 
pothesis is discussed. 
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52116 (AAEC/E—522) Angular measurement of the 
energy distribution of neutrons from the thick target 
7Li(p,n)’Be source. Rose, A. (Australian Atomic Energy 
Commission Research Establishment, Lucas Heights). Nov 
1981. 25p. NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE82701673. 

The energy spectrum of neutrons emitted from a thick lith- 
ium target bombarded by protons has been measured as a function 
of neutron angle of emission. The measurements were done at 
proton energies up to 2.8 MeV and at 30 deg. intervals in the range 
0 to 120 deg. using proportional detectors with gas fillings of hy- 
drogen and methane. A review is given of papers published on the 
7Li(p,n)’ Be reactions at 0 deg.; where applicable, comparisons are 
made with the present results. 


52117 (DOE/ER/03244—87) High-resolution study of 
(zri,pp), (7*,pd) and other (7r*,xx) reactions on © “Li, 14N, 
and ‘QO, Wharton, W.R. (Carnegie-Mellon Univ., Pitts- 
burgh, PA (USA)). 1981. Contract AS02-76ER03244. 9p. 
(CONF-8110152—3). NTIS, PC A02/MF AOl. Order 
Number DE82011413. 

From AIP conference on pion production and absorption in 
nuclei; Bloomington, IN, USA (22 Oct 1981). 

Portions of document are illegible. 

There is a large amount of high quality two-particle coinci- 
dence data from pion annihilation on light nuclei at several energies 
between 38 and 90 MeV. All of this data is either in the reduction 
stage or is still the primitive on-line data collected during the moni- 
toring of our recent experiment. The purpose of this paper is two- 
fold: (1) to convey the measuring capability of a coincidence ex- 
periment of this type using the most modern experimental appara- 
tus; (2) to give a feeling for the great variety and depth of knowl- 
edge which such high quality data can provide concerning pion an- 
nihilation in nuclei. The data was obtained by the Carnegie-Mellon 
nuclear physics group during the last two years at the LEP channel 
at LAMPF, using two spectrometer systems to detect charged par- 
ticles in coincidence. (WHK) 


52118 (INIS-mf—6932) Final state interaction in the nu- 
clear reaction 7Li(d,aa)n. Weber, U. (Bochum Univ. (Ger- 
many, F.R.). Abt. Physik und Astronomie). 1 Jul 1980. 
133p. (In German). NTIS (US Sales Only), PC A07/MF 
AO1. Order Number DE82780547. 

Thesis. 

In a kinematically complete experiment, which by careful 
planning was designed for high accuracy and high sensitivity with 
respect to the problem to be studied, the nuclear reaction 
7Li(d,aa)n was investigated in order to find a step decay model of 
the Schaefer model type. The evaluation showed that it is possible 
to describe the experimental spectra in a very good to satisfying 
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manner using only six model amplitudes. This description is shown 
to be very sensitive with respect to the parity of the compound 
states involved, but insensitive with respect to the greater part of 
the compound spins. It is still definitely necessary to account for 
step decay via °He in the ground and first excited stated, the con- 
tribution of the first excited state having been suggested in litera- 
ture until now, but having not been proved without doubt. (orig./ 
HSI). 


52119 (INIS-mf—6933) Resonances in the '*C nucleus at 
excitation energies Esub(x) = 20.3 MeV up to 22.6 MeV in 
the reaction ‘B(p,2a)*He. de Jong, H. (Bochum Univ. 
(Germany, F.R.). Abt. Physik und Astronomie). 26 Jun 
1980. 76p. (In German). NTIS (US Sales Only), PC A05/ 
MF AOl1. Order Number DE82780548. 

Thesis. 

Breaking of the excited nucleus '*C into three a particles 
was studied in the range of excitation energies Esub(x) = 20.3 
MeV up to Esub(x) = 22.6 MeV (Esub(p) = 4.80 MeV up to 7.20 
MeV) by means of kinematically complete experiments with the re- 
action ''B(p,2a)*He. By means of eight angular positions for each 
energy coincidence excitation curves from Esub(p) = 4.80 up to 
5.20 MeV were measured with a level width of 50 keV; from 
Esub(p) = 5.30 MeV to 7.20 MeV the level width was 200 keV. 
The measured destributions were analyzed with the aid of 
Schaefer’s model describing the decay dynamics by interaction of 
three structureless a particles in the outlet channel. With this model 
no unique results could be obtained because of the great number of 
free parameters. By calculation of the '*C nucleus breaking up into 
three a particles it was therefore extended. For this purpose over- 
lapping of internal wave functions of the '*C nucleus with the as- 
ymptotic wave functions of the three a particles was approximately 
calculated by means of a cluster formulation. Moreover the a-a in- 
teraction in the outlet channel was parameterized by a separable 
potential, whose parameters were determined from the experimental 
scattering phases. By means of the extended model a strong reso- 
nance with a width of GAMMA = (120 +- 70) keV, a spin and a 
parity Jsup(77) = 3* could be confirmed for the three-a decay at 
Esub(x) = (20.472 +- 0.014). At Esub(x) = 21.5 MeV and around 
Esub(x) = 21.9 MeV weak resonance structures with Jsup(77) = 17 
and Jsup(7) = 4* respectively were found which up to now have 
not been known in literature. 


52120 (ISN—81-16) Study of the ?°Ne+ ??C system reac- 
tion mechanisms for E(lab)?°Ne=160 MeV. Kox, S. (Greno- 
ble-1 Univ., 38 (France). Inst. des Sciences Nucleaires; Gre- 
noble-1 Univ., 38 (France)). 1981. 98p. (In French). NTIS 
(US Sales Only), PC A05/MF AOl. Order Number 
DE82702062. 

Thesis. 

Coincidences between light particles (Z<5) and heavy ions 
(A>8) are measured. The analysis of the single and coincident 
events shows that binary and sequentiel three body reactions, like 
the sequentiel break-up of the projectile, are responsible of the non 
relaxed part of the spectras. The relaxed component can be extract- 
ed and is compared with statistical model calculations obtained by 
Monte Carlo codes using the Hauser-Feshbach formalism. This pre- 
diction are consistent with the experiment for all the data. The 
slight discrepancies observed are reduced after a research on the 
parameter of the model. No evidences for incomplete fusion mecha- 
nism are observed. Even at this energy, fusion evaporation is the 
dominant mechanism for the system studied in this work. 


52121 (JINR—R-1-81-568) Experimental investigation of 
proton pairs direct knocking-out from ®Li, 12C, Al and Cu 
nuclei by 640 MeV protons. Nadezhdin, V.S.; Petrov, N.I1. 
Satarov, V.I.; Rozanova, A.M. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems). 1981. 
8p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE82702070. 

Direct knocking out of proton pairs (reaction p, 3p) on ®Li, 
22C, Al, Cu nuclei has been experimentally investigated at proton 
energies of 640 MeV. The interest in this reaction is explained by a 
possibility of studying two-nucleon correlations in nuclei as well as 
the mechanism of interaction of incident protons with a pair of pro- 
tons in the nucleus. The investigation has been performed by means 
of spark chambers controlled by scintillation telescopes which reg- 


65 PHYSICS RESEARCH 
6514 Nuclear Properties And Reactions, A= 20-38 


ister emitted protons at angles corresponding to proton scattering 
by a pair of nucleus protons in the center of mass system at an 
angle of 118 deg. Experimental data on the spectra of 3-proton total 
energy, On proton energy spectra, on the spectra of residual nuclei 
yield momentum and measured differential cross sections are pre- 
sented. The cross sections of the (p, 3p) reactions are compared to 
the cross sections of the deuteron knocking out. 


52122 (LUIP—8111) Production of postive pions in 
heavy ion collisions at 85A MeV. Johansson, T.; Gustafsson, 
H.A.; Guet, C.; Bertholet, R.; Maurel, M.; Nifenecker, H.; 
Perrin, P.; Schussler, F.; Jakobsson, B.; Kristiansson, P. 
(Lund Univ. (Sweden). Fysiska Institutionen). Dec 1981. 
10p. (LUNFD6/NFFK—7011/1-4(1981)). NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE82702074. 

The z* production in 85A MeV C+C and C+<Au reactions 
has been studied for energies 20 MeV <= Esub(7) <= 80 MeV 
and angles thetasub(LAB) > 55° The doubly differential cross sec- 
tions, d*sigma/dQdE, have roughly exponential shapes with 9 times 
larger cross sections for C+Au than for C+C. The 7* angluar dis- 
tribution is strongly backward peaked for C+Au in the nucleon- 
nucleon c.m. system, while there is a weak tendency of forward 
peaking in the nucleus-nucleus c.m. system. The large cross-section 
for Esub(77) >= 60 MeV is difficult to explain in an independent 
nucleon-nucleon scattering model unless extended tails of high in- 
ternal momenta exist. 


52123 Elastic and inelastic pion scattering and nuclear 
structure. Oset, E. (Salamanca Univ. (Spain). Dept. de 
Fisica Atomica y Nuclear); Strottman, D. (Los Alamos Sci- 
entific Lab., NM (USA). Theoretical Div.). Nuclear Physics 
[Section] A; 377: No. 2/3, 297-318(29 Mar 1982). 

The influence of nuclear structure upon calculated angular 
distributions and cross sections of pion scattering off light nuclei is 
studied within the framework of Glauber theory. Both spin-flip and 
non-flip processes are included. Results obtained using simple shell- 
model configurations as well as more realistic shell-model wave 
functions which may involve particle-hole components are com- 
pared. The effects of using realistic single-particle wave functions 
generated from Woods-Saxon potentials, effects of antisymmetry, 
renormalisation of the properties of the A(3/2, 3/2) isobar in the 
nucleus and renormalisation of the effective charge are investigated. 
Results are given for elastic scattering on '*C, *O and **Mg and 
inelastic scattering on 7Li, '*C, °N, ?°Ne and **Mg. It is shown 
that pion-inelastic scattering to excited levels in **N can give im- 
portant details of the nature of the particle-hole admixtures. Large 
effects were found for the calculated angular distributions in ?°Ne 
when the model space was enlarged to include the dsub(3/2) orbit. 


52124 Elastic and inelastic zi and 7~ scattering from "Li 
at 143 MeV. Gibson, E.F.; Kraushaar, J.J.; Masterson, T.G.; 
Peterson, R.J.; Raymond, R.S.; Ristinen, R.A. (Colorado 
Univ., Boulder (USA). Dept. of Physics); Boudrie, R.L.; 
King, N.S.P. (Los Alamos National Lab., NM (USA)). Nu- 
clear Physics [Section] A; 377: No. 2/3, 389-405(29 Mar 
1982). 

Elastic and inelastic scattering of 7* and 7~ from ‘Li has 
been studied at 143 MeV on the EPICS system at LAMPF. The 
comparison of the 7~ nd 7* elastic scattering ratio allowed an ap- 
proximate determination of a neutron matter rms radius of 2.5 fm, 
compared to 2.39 fm for the charge radius. The 7 inelastic yields 
to the ground-state band members exceed the 7* yields by about a 
factor of 1.25 consistent, within a model of active p-shell nucleons, 
with the difference in neutron and proton radii obtained from the 
elastic scattering. 
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52125 (CEA-N—1466(pt.5)) Cross sections of nuclear re- 
actions induced by protons, deuterons, and alpha particles. V - 
silicon. Tobailem, J. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Service d’Electronique 
Physique). Oct 1981. 126p. (In French). NTIS (US Sales 
Only), PC A07/MF AO1. Order Number DE82702057. 

Cross sections are reviewed for nuclear reactions induced by 
protons, deuterons, and alpha particles on silicon targets. When 
necessary, published experimental data are corrected, and, when 
possible, excitation functions are proposed. 


52126 (DOE/ER/04629—1) Laser-induced nuclear orien- 
tation. Final report, November 1, 1979-December 21, 1981. 
Feld, M.S.; Murnick, D.E. (Massachusetts Inst. of Tech., 
Cambridge (USA)). Sep 1981. Contract AS02-78ER04629. 
2ip. NTIS, PC A02/MF AO1. Order Number DE82014539. 

The accomplishments of the program are in two areas, stud- 
ies of atoms with stable nuclei and unstable nuclei studies. Laser 
optical pumping experiments in sodium have led to the discovery of 
three previously unrecognized effects: reduced saturation thresholds 
(compared to that expected in the absence of optical pumping); 
anomalous spectral structure; and extremely narrow features inside 
the natural linewidth. In addition, it has been demonstrated that 
laser optical pumping using a single mode dye laser of a cell of 
sodium vapor with small traces (< 1 torr) of buffer gas can polar- 
ize the sodium nuclei over the entire Doppler profile. Complete po- 
larization has been achieved with laser intensities ~ 200 mW/cm? 
with 1 torr of argon gas. These results are important for the prepa- 
ration of polarized sources and targets for accelerator physics. Re- 
sults have been obtained in two unstable species, ?*Na and /sup 
24m/Na. In a table top cell experiment laser optical pumping of 
22Na produced a gamma anisotropy signal ~ 0.6% in the 7*Na 3+ 
— decay to Ne. The short duration of the signal (~ 10 min) pre- 
cluded the application of laser saturation spectroscopy techniques 
to the study of gamma anisotropy signals. In an on-line experiment 
at the Bell Labs 4 MV Van de Graaff accelerator, atoms formed 
from the 1* isomeric level of /sup 24m/Na has been optically 
pumped by laser radiation (D; line). From the resulting gamma ani- 
sotropy signal it was determined that the sign of the nuclear g 
factor is negative. An analysis of the anisotropy data gave an 
isomer shift of 24m = 288 +/-191 MHz (D; line.) 


52127 (LBL—14174) Funny hills in pion spectra from 
heavy-ion collisions, Rasmussen, J.O. (Lawrence Berkeley 
Lab., CA (USA)). Mar 1982. Contract W-7405-ENG-48. 
33p. NTIS, PC A03/MF AOl. Order Number DE82014998. 

A discussion of some of the systematic features of the pion 
spectra in heavy-ions reactions is given. A discussion of the hills 
and valleys in heavy ion pion spectra that show up at the lower 
pion energies is given. The following topics are discussed: (1) three 
kinds of funny hills; (2) 7~/* ratios near center of mass; (3) new 
Monte Carlo studies of charged pion spectra; and (4) pion orbiting 
about fireballs and Bose-Einstein behavior as explanation for the 


mid-rapidity P/sub perpendicular to/ =~ 0.4 to 0.5 m/sub 7/c hill. 
(WHK) 


52128 (LYCEN—8131) Various light particles emissions 
accompaning light heavy ion collisions. Billerey, R. (Lyon-1 
Univ., 69 - Villeurbanne (France). Inst. de Physique Nu- 
cleaire; Lyon-1 Univ., 69 - Villeurbanne (France)). 1981. 
116p. (in French). NTIS (US Sales Only), PC A06/MF 
A01. Order Number DE82702075. 

Thesis. 


In this work we have investigated light particles emission ac- 
companying heavy-ion induced reactions. The experiments were 
performed at the isochronous cyclotron of the I.S.N. de Grenoble 
and we got in and out of plane correlations between solid state and 
gazeous detectors. In '*N (100 MeV) + 27Al we have chosen, light 
particles emitted in coincidence with deep inelastic fragments or 
evaporation residues have been measured. Likewise we observed 
the correlations between fragments and fragments. The particular- 
ities we found between protons and alpha emissions are to be as- 
signed to differences in separation energies, but their relative ener- 
gies and angular momenta have also a significant part. 
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52129 (UM-P—81/59) Photodisintegration of *‘Mg. 
Ryan, P.J.P.; Thompson, M.N.; Shoda, K.; Tanaka, T. (Mel- 
bourne Univ., Parkville (Australia). School of Physics). 
1981. 42p. NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE82702076. 

The decay of the GDR in **Mg was investigated using two 
experimental techniques : (a) collection of a spectrum of de-excita- 
tion gamma rays following photodisintegration (b) measurement of 
charged photoparticle spectra. From the de-excitation spectrum in- 
tegrated cross sections to residual states were deduced while from 
the charged particle spectra, photoproton and photoalpha cross sec- 
tions to low-lying states were derived. These results are discussed 
with reference to the lp-1h model. In this way an explanation is 
proposed for the difference in structure of the **Mg(y,Psub(0)) and 
24Mg(y, P:) cross sections. Further, by treating the residual states 
of Na and *°Mg as belonging to rotational bands built on the in- 
trinsic configurations based on the Nilsson orbits, and by comparing 
the results with pickup data, the contribution of lp-1h excitations 
from each orbit to the GDR is estimated. To account for the popu- 
lation of some of the residual states it is necessary to assume that 
24Mg does not have a sharp Fermi surface and thus the ground 
state has considerable admixtures. Finally, by considering the pho- 
toalpha decay and the population of analogue mirror states in **Na 
and ?°Mg the isospin purity of the GDR is scrutinized and an esti- 
mate made of the T = 0 impurity. 


52130 (UM-P—81/72) Angular distribution of photopro- 
tons from ?’Al. Ryan, P.J.P.; Thompson, M.N.; Shoda, K.; 
Hirooka, M. (Melbourne Univ., Parkville (Australia). 
School of Physics). 1981. 33p. NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE82702077. 

The angular distributions of the ?’Al(y,po) and ?7Al (y,p:) 
reactions were measured over the GDR energy region. Both reac- 
tions exhibit considerable anisotropy indicating the effects of multi- 
pole interference. From the behaviour of the fitted legendre poly- 
nomial coefficients the principal 1p - lh configurations in the 
27 Al(y,po) reaction were investigated and an approximate cross sec- 
tion for the E2 component deduced using justifiable assumptions. 
The angular distribution of the ?7Al (y,pi) reaction is qualitatively 
similar but, if only a single intermediate configuration is involved, it 
appears that the first excited state (2+) of **Mg is populated by 
psub(3/2) proton emission whereas the ground state (0* ) is populat- 
ed by fsub(7/2) proton emission from the GDR of ?7Al. 


52131 Electromagnetic sum rules by spectral distribution 
methods. Halemane, T.R.; French, J.B. (Department of 
Physics and Astronomy, University of Rochester, Roches- 
ter, New York 14627). Physical Review [Section] C: Nuclear 
Physics; 25: No. 4, 2029-2058(Apr 1982). 

The spectral distribution methods are applied to calculate 
non-energy-weighted and linear-energy-weighted sum rules for 
electric and magnetic multipole excitations in the ds-shell nuclei 
20Ne, *4Mg, 78Si, 52S, and °*Ar. We see the inadequacy of ds-shell 
model space to explain the observed isoscalar quadrupole transition 
strengths. Isospin admixing of 1* levels in 7*Mg and *°Si are also 
confirmed. For isovector M1, a detailed study of the Kurath sum 
rule is made. The strength sums for the higher order multipoles 


where experimental data are not accurate enough are also evaluat- 
ed. 
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52132 (CERN-EP—81-170) “°K beta decay. ISOLDE 
Collaboration. (European Organization for Nuclear Re- 
search, Geneva (Switzerland)). 23 Dec 1981. 9p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82903088. 

The decay of ‘°K has been studied using a mass-separated 
ion beam by neutron and gamma-ray singles and multiparameter 
spectroscopic measurements. The “°K activity was produced by 
600 MeV proton fragmentation reactions in a uranium target. The 
observed beta-strength function displays two resonances centered at 
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about 6.5 MeV and 9.5 MeV in *°Ca. This structure is discussed in 
simple shell-model terms. 


52133 (IAEA-RL—87) 100 by. 100 group relative covar- 
iance matrix of ‘Sc(n,y)‘*Se using Greenwoood’s energy 
structure for the REAL-80 project. Muir, D.; Ertek, C.; 
Cross, B. (International Atomic Energy Agency, Seibers- 
dorf (Austria). Laboratories). Nov 1981. 20p. NTIS (US 
Sales Only), A02/MF AOl. Order Number 
DE82701659. 

In this work, energy-energy group covariance matrices of 
the reaction used in the REAL-80 Project are generated in matrix 
form. The NJOY nuclear data processing system is implemented in 
the IAEA Computer Section, and used for the generation of 
energy-energy group covariance matrices for the reaction cross sec- 
tions involved. The NJOY nuclear data processing system is a com- 
prehensive computer code package for producing cross sections for 
neutron and photon transport calculations from ENDF/B - IV and 
V evaluated nuclear data. 


52134" (INIS-mf—6937, pp vp) Study of the “°Ti energy 
levels using the (7,y’) and the (y,n) reactions. Berant, Z.; Bir- 
enbaum, Y.; Moreh, R.; Shahal, O. (Israel Atomic Energy 
Commission, Beersheba. Nuclear Research Center-Negev). 
1980. NTIS (US Sales Only), PC A1l4/MF A011. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


52135 (IPNO-T—81-04) Coincidences between charged 
particles and heavy fragments in the *°Ca+ ‘°Ca reaction at 
10 MeV/A. Blumenfeld, Y. (Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire; Paris-11 Univ., 91 - 
‘Orsay (France)). 1981. 100p. (In French). NTIS (US Sales 
Only), PC A05/MF A0O1. Order Number DE82702059. 

Thesis. 

Coincidences between light charged particles and heavy 
fragments in the *°Ca+‘°Ca reaction at an incident energy of 10 
MeV/A are studied. A charge separation of heavy fragments and a 
charge and mass separation of light particles were obtained. The 
structure previously observed in the inclusive spectra of projectile- 
like fragments are strongly populated in coincidence with light 
charged particles. These particles are shown to be emitted at an 
early stage of the reaction and are not due to a statistical evapora- 
tion mechanism. Therefore particle evaporation is not responsible 
for the observed structures. On the other hand, except for a compo- 
nent of direct protons, the major part of the light charged particles 
measured in coincidence with deep-inelastic events can be attribut- 
ed to an evaporation mechanism. 


52136 (JINR—E-4-81-216) Possibility of the backward 
enhanced preequilibrium emission. Betak, E. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1981. 6p. (CONF-8104137—1). NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE82701002. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 

The possibility of backward enhanced statistical reactions is 
investigated. It is found that it might occur for some (n, p) reac- 
tions. The target nuclei are unstable but two of them are long-lived 
ones (*°V and Co). The results of calculations of the backward- 
forward asymmetries in the **V(n, p) reaction testify to the possi- 
bility of experimental observation of the predicted effect. 


52137 (JINR-R—4-81-112) Microscopic description of 
the inelastic proton scattering on a **Ni nucleus. Gareev, 
F.A.; Ershov, S.N.; Ivanova, S.P.; Tseipek, Ya. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1981. 12p. (In Russian). (CONF-8104137—2). 
NTIS (US Sales Only), PC A02/MF AOl1. Order Number 
DE82701007. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 

In order to determine the contribution of direct processes 
into observable spectra of protons inelastically scattered in the 
58Ni(p, p’) reaction at initial proton energy 60 MeV, the differential 
cross sections have been calculated at different excitation energy 
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E*. The calculations are based on the self-consistent model with 
separable effective forces and on exact account of the one-particle 
continuum. The calculations show, the excitations with different 
multipolarities are strongly overlapped. A comparison with experi- 
mental data available demonstrates a reasonable agreement at 
13<=E*<=18 MeV, but at E*>18 MeV the theoretical cross 
sections go lower the experimental ones. The fact proves the neces- 
sity to take into account the direct excitation of a more complicated 
nature, rather than the DWBA first order used in the calculations. 
Major contribution into the cross sections at E*<=25 MeV comes 
from the direct nuclear excitation, and the contribution of the pree- 
quilibrium mechanism can be neglected. 


52138 Inelastic scattering of *O from /sup 40,42,44,48/ 
Ca, Rehm, K.E.; Henning, W.; Erskine, J.R.; Kovar, D.G.; 
Macfarlane, M.H.; Pieper, S.C.; Rhoades-Brown, M. (Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Physi- 
cal Review [Section] C: Nuclear Physics; 25: No. 4, 1915- 
1932(Apr 1982). 

The inelastic scattering of '*O has been studied on targets of 
/sup 40,42,44/Ca at 60 MeV, and ‘*Ca at 56 MeV incident energy. 
16O ions emerging from the reactions were momentum analyzed in 
a split-pole magnetic spectrograph and identified in the focal plane 
by a position-sensitive ionization chamber. Angular distributions 
were extracted for transitions of multipolarity L = O0—5 to final 
states with excitation energies below 5 MeV. In most cases single- 
channel distorted-wave Born approximation calculations fail to re- 
produce the data, the discrepancies tending to increase with higher 
multipolarity. Coupled-channel calculations that explicitly treat the 
strong couplings connecting all final states observed show im- 
proved, though not fully satisfactory, agreement with the data. 


52139 Pion double charge exchange on Ca isotopes. For- 
tune, H.T.; Greene, S.J.; Moore, C.F.; Morris, C.L. (Los 
Alamos National Laboratory, Los Alamos, New Mexico 
87545). Physical Review [Section] C: Nuclear Physics; 25: No. 
4, 2142-2143(Apr 1982). 

A simple two-amplitude model introduced to relate pion 
double charge exchange on '*O and "80 is used to predict cross 
sections for /sup 42en-dash48/Ca, based solely on experimental 
data for ‘°Ca and simple predictions for double isobaric analog 
transitions. The presence of the “forbidden” core component in- 
creases the expected ‘Ca cross sections by a factor of 6 above the 
double isobaric analog transition prediction and changes the expect- 
ed *°Ca/*?Ca ratio by a factor of 4.5. 


52140 Predominance of the simultaneous pickup mecha- 
nism in the 7°°Pb(p,t)?°°Pb 3* transition. Igarashi, M.; Kubo, 
K. (Department of Physics, Tokyo Medical College, Shin- 
juku, Tokyo 160, Japan). Physical Review [Section] C: Nucle- 
ar Physics; 25: No. 4, 2144-2147(Apr 1982). 

The roles of simultaneous (one-step) and sequential (two- 
step) transfer processes in the reaction 7°*Pb(p,t)?°*Pb(3*, 1.34 
MeV) are investigated. Both processes are accurately evaluated em- 
ploying realistic wave functions and finite-range interactions. The 
sequential transfer process is found to be dominant in this reaction, 
contrary to the conclusion of Nagarajan et al. The comparison of 
the polarization asymmetry calculation with the data confirms this 
result. 


52141 Role of isobar-hole excitations in the quenching of 
the *°K(8~ )*°Ca transition. Castel, B.; Toki, H.; Blunden, P. 
(Oak Ridge National Laboratory, Oak Ridge, Tenn. 37830). 
Physical Review [Section] C: Nuclear Physics; 25: No. 4, 2148- 
2150(Apr 1982). 

The quenching effects of nuclear and A excitations on the 
beta decay of “°K are examined. It is found that although configu- 
ration mixing still provides the largest retardation, the inclusion of 
isobar-hole excitation is necessary to bring calculatoin within call- 
ing distance of the experimental decay rate. 
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52142 Collective band structure to high spin and shape 
coexistence in “Kr. Piercey, R.B.; Ramayya, A.V.; Hamil- 
ton, J.H.; Sun, X.J.; Zhao, Z.Z.; Robinson, R.L.; Kim, H.J.; 
Wells, J.C. (Department of Physics and Astronomy, Van- 
derbilt University, Nashville, Tennessee 37235). Physical 
Review [Section] C: Nuclear Physics; 25: No. 4, 1941- 
1951(Apr 1982). 

Excited states in “Kr have been investigated via the 
66Zn(}2C, 2n) reaction at a beam energy of 39 MeV. Gamma-ray 
energies, intensities, spins, parities, and mean lives of excited states 
were extracted from measurements of the y rays which were emit- 
ted in-beam. The energies of 25 excited levels were deduced from 
‘y-y coincidence data, and all but three of these levels are members 
of bandlike structures which persist to high spin. The Doppler shift 
attenuation method was used to extract the lifetimes of thirteen ex- 
cited levels. The E2 strengths are highly collective. The positive 
parity yrast band to spin (12*) has been observed with a forward 
bend at low spin, but with no backbending in the moment of inertia 
below 12*. A positive parity band with even- and odd-spin mem- 
bers to (6*) and (9*), respectively, has been observed and is inter- 
preted as a AJ = 1 quasigamma band. Negative-parity bands built 
on 5~ and (6~) levels have been observed to spins of (137) and 
(127), respectively. Finally, the first excited 0* state and a 2* level 
built on it have been identified and are assigned to a near spherical 
configuration which coexists with the ground state that has an un- 
usually large deformation. 
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52143 (BARC—1098) Excitation of giant resonances 
through inelastic scattering. Kailas, S. (Bhabha Atomic Re- 
search Centre, Bombay (India)). 1981. 45p. NTIS (US Sales 
Only), PC A03/MF AO1. Order Number DE82700992. 

In the last few years, exciting developments have taken 
place in the study of giant resonances (GR). In addition to the al- 
ready well known giant dipole resonance (GDR), the presence of 
at least two more new GRs viz. giant quadrupole resonance (GQR) 
and giant monopole resonance (GMR) has been experimentally es- 
tablished. The systematics covering these GRs is found to be con- 
sistent with the theoretical expectation. Though the existence of 
higher multipoles has been predicted by theory, so far only some of 
these have been found to be excited experimentally. Various probe 
particles - electrons, protons (polarized and unpolarized), light and 
heavy ions and pions - at different bombarding energies have been 
used to excite the GR region, primarily through the inelastic scat- 
tering process. Detailed experiments, looking at the decay modes of 
GR region, have also been performed. These studies have contrib- 
uted significantly to a better understanding of the phenomenon of 
nuclear collective excitation. In this report, the current status of 
‘GR’ research is reviewed. 


52144 (BNL—31327) Selective population of high-j states 
via heavy-ion-induced transfer reactions. Bond, P.D. (Brook- 
haven National Lab., Upton, NY (USA)). 1982. Contract 
AC02-76CH00016. 15p. (CONF-820588—1). NTIS (US 
Sales Only). Order Number DE82016142. 

From Binational symposium on nuclear physics at cyclotron 
and intermediate energies; Bombay, India (24 May 1982). 

Portions of document are illegible. 

One of the early hopes of heavy-ion-induced transfer reac- 
tions was to populate states not seen easily or at all by other means. 
To date, however, I believe it is fair to say that spectroscopic stud- 
ies of previously unknown states have had, at best, limited success. 
Despite the early demonstration of selectivity with cluster transfer 
to high-lying states in light nuclei, the study of heavy-ion-induced 
transfer reactions has emphasized the reaction mechanism. The 
value of using two of these reactions for spectroscopy of high spin 
states is demonstrated: *Nd(*®O,'5O) 144Nd and ?”Er(?*O,5Oy) 
I71Er. (WHK) 
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52145 (CONF-820657—1) Gamma decay of unbound 
states following neutron capture. Raman, S. (Oak Ridge Na- 
tional Lab., TN (USA)). 1982. Contract W-7405-ENG-26. 
13p. NTIS, PC A02/MF A0O1. Order Number DE82017305. 

From 3. international symposium on neutron induced reac- 
tions; Smolenice, Czechoslovakia (21 Jun 1982). 

Portions of document are illegible. 

Neutron capture y-ray spectroscopy is a powerful technique 
to study the y-decay of unbound levels just above the neutron sepa- 
ration energy. It is generally believed that the (n,y) reaction pro- 
ceeds by way of a compound nucleus reaction of great complexity; 
and, therefore, the capture y-ray spectrum should be describable in 
terms of statistical laws. However, measurements have shown that 
effects are present due to single-particle motions and due to giant 
resonances. The study of (n,y) spectra averaged over as many re- 
sonances as possible provides one of the best experimental means of 
directly obtaining reliable values for radiative transition probabil- 
ities from highly excited nuclear states. In very select cases, un- 
bound levels which are populated in allowed B decay can also be 
observed as neutron resonances. These ideas are illustrated with ex- 
amples of recent data. 


52146 (CONF-820658—1) Nuclear-spectroscopy problems 
studied with neutrons. Raman, S. (Oak Ridge National Lab., 
TN (USA)). 1982. Contract W-7405-ENG-26. 55p. NTIS, 
PC A04/MF A0O1. Order Number DE82017303. 

From 4. international school on neutron physics; Dubna, 
USSR (8 Jun 1982). : 

Portions of document are illegible. 

Nuclear spectroscopy with neutrons continues to have a 
major impact on the progress of nuclear science. Neutrons, being 
uncharged, are particularly useful for the study of low energy reac- 
tions. Recent advances in time-of-flight spectroscopy, as well as in 
the gamma ray spectroscopy following neutron capture, have per- 
mitted precision studies of unbound and bound nuclear levels and 
related phenomena. By going to new energy domains, by using po- 
larized beams and targets, through the invention of new kinds of 
detectors, and through the general improvement in beam quantity 
and quality, new features of nuclear structure and reactions have 
been obtained that are not ony interesting per se but are also grist 
for old and new theory mills. The above technical advances have 
opened up new opportunities for further discoveries. 


52147 (DOE/ER/10494—3) Progress report on radioac- 
tive decay studies at TRISTAN, 1 March 1981-30 November 
1981. Walters, W.B. (Maryland Univ., College Park (USA). 
Dept. of Chemistry). 1982. Contract AS05-79ER 10494. 44p. 
NTIS, PC A03/MF A0O1. Order Number DE82010540. 

Separate abstracts were prepared for four sections of the 
report. Listings of the personnel, publications, presentations, and 
professional activities are given. (WHK) 


52148 (HEDL-SA—2632-FP) Delayed-neutron spectral 
calculation using augmented ENDF/B-V data. England, T.R.; 
Wilson, W.B.; Schenter, R.E.; Mann, F.M. (Hanford Engi- 
neering Development Lab., Richland, WA (USA); Los 
Alamos Scientific Lab., NM (USA)). 1982. Contract AC06- 
76FF02170;W-7405-ENG-36. 35p. (LA-UR—82-78; CONF- 
820609—68). NTIS, PC A03/MF AOl. Order Number 
DE82018945. 

From American Nuclear Society annual meeting; Los Ange- 
les, CA, USA (6 Jun 1982). 

We have used the evaluated nuclear data files (ENDF/B-V) 
for 105 precursors, augmented with experimental spectral data for 
29 emitters and recent model calculations for the remaining 76 
emitters, in aggregate summation calculations. The equilibrium de- 
layed neutrons and spectra in the conventional six time-groups for 
11 fissionable nuclides were calculated. Normalized experimental 
emitter spectra for 29 emitters were supplied by G. Rudstam. Aug- 
mentation of the spectra uses data calculated with a recently devel- 
oped code, BETA. Fission yields of the precursors and their Pn 
values are from ENDF/B-V. Results are compared where possible 
with corresponding group and total evaluations of aggregate meas- 
urements. The intent of these calculations is to examine the adequa- 
cy of data for inclusion in ENDF/B-VI. Most of the results, par- 
ticularly with the added model parameters, are sufficiently accurate 
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to be of direct interest to the reactor community. The total /anti/ 
nu/sub d/ values for **U and *°*Th suggest that either an im- 
provement in fission yields is needed or the evaluated experimental 
/anti/nu/sub d/ values are in significant error. 


52149 (INDC(EGY)—2/L) Total neutron cross-section of 
Nb at different temperatures for neutrons with energies below 
1 eV. Adib, M.; Abdel-Kawy, A.; Maayouf, R.M.A.; Fayek, 
M.; Mostafa, M.; Hamouda, I. (International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Com- 
mittee). Sep 1981. 9p. NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE82701677. 

Total neutron cross-section measurements have been per- 
formed for natural Nb at liquid nitrogen, room and 425 °K tem- 
peratures in the energy range from 2 MeV - 1 eV. The meas- 
urements were performed using two time-of-flight spectrometers in- 
stalled in front of two of the ET-RR-1 reactor horizontal channels. 
The neutron diffraction pattern of Nb, at room temperature, was 
obtained using a double axis crystal spectrometer installed also at 
the ET-RR-1 reactor. The obtained total neutron cross-sections 
were analyzed using the single level Breit-Wigner formula. The co- 
herent scattering amplitude was determined from the Bragg reflec- 
tions observed in the total neutron cross-section of Nb and the anal- 
ysis of its neutron diffraction pattern. The incoherent.and thermal 
inelastic scattering cross-sections of Nb were determined from the 
analysis of the total cross-section of Nb beyond the cut-off wave- 
length. The following results have been obtained: sigmasub(t) = 
(6.30+-0.20)b; sigmasub(coh) = (6.0+-0.3)b; sigmasub(incoh) = 
(2.0+-1.0)b; bsub(coh) = (6.91+-0.08)fm. 


52150 (INIS-mf—6937, pp vp) Evaluation of (n,2n) and 
(n,3n) cross sections between the (n,3n) and (n,4n) energy 
thresholds. Fahima, Y.; Segev, M. (Ben-Gurion Univ. of the 


Negev, Beersheba (Israel). Dept. of Nuclear Engineering). 
1980. NTIS (US Sales Only), PC A14/MF AO1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). ° 


52151 (INP—1104/PL) Energy gap at Z=64 and its im- 
plications for the structure of excited states in the A approxi- 
mately 150. Broda, R. (Institute of Nuclear Physics, Krakow 
(Poland)). 1980. 68p. (In Polish). NTIS (US Sales Only), PC 
A04/MF AO1. Order Number DE82701680. 

The experimental results are presented indicating the exist- 
ence of the energy gap in the single particle level sequence at 
proton number Z=64. Studied experimentally yrast states of the 
64 '“®Gdge closed core nucleus and of the neighbouring nuclei are in- 
terpreted within the framework of the spherical shell model. The 
consideration of the simple shell model multiparticle configurations 
is suggested to explain the observed frequent appearance of the 
high-spin isomers in nuclei of the A approximately 150 region. Em- 
phasized is the role of the octupole excitations in the level struc- 
tures of considered nuclei and some aspects of the coupling of octu- 
pole vibrations with valence nucleons are discussed. 


52152 (JINR—E-1-81-378) Atomic nucleus as a target. 
Strugalski, Z.; Pawlak, T. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy). 1981. 14p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82701663. 

The purpose of this article is to characterize the atomic nu- 
cleus used as a target in hadron-nucleus collision experiments. The 
atomic nucleus can be treated as a lens-shaped “slab” of nuclear 
matter. Such “slab” should be characterized by the nuclear matter 
layer thickness at any impact parameter, by its average thickness, 
and by its maximal thickness. Parameters characterizing atomic 
nuclei as targets are given for the elements: ¢!*C, 714N, s®O, 9/°F, 
107°Ne, 1377Al, 1478Si, 1657S, 18fAr, 24°%Cr, 2654Fe, 27°°Co, 29°*Cu, 
30° Zn, 32 7°Ge, ss °°Br, 47) Ag, 53/27], 54/31 Xe, 73'®1Ta, 74 184W, 
79 197 Ay, 82297 Pb, g2--228U. 
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52153 (JINR-R—4-80-817) Electroexitation of M1 and 
M2 resonances in spherical nuclei. Vdovin, A.I.; Ponomarev, 
V.Yu.; Shilov, V.M. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1980. 16p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE82701669. 

The current transition densities of the one-phonon magnetic 
dipole and quadrupole states are calculated in the framework of the 
quasiparticle-phonon nuclear model. The one-phonon states are 
generated by the separable spin-multipole forces. The transition 
densities of the 1* -states have the surface character and ones of 27 - 
states have volume nature. The differential cross sections of slow 
electron scattering on the backward angles was calculated in the 
DWBA with these current densities. It is shown that electroexcita- 
tion probability of 1*-states decreases with increasing transfer mo- 
mentum q and mass number of the nucleus much more rapidly than 
the electroexcitation probability of 2~-states. Due to this fact it is 
rather difficult to observe experimentally the M1-resonance on the 


background of the 2~-state in the intermediate and heavy mass 
nuclei. 


52154 (JINR-R—4-81-180) Low-lying excited states of 
1311.a and sup(131, 133)Ba within the framework of quasipar- 
ticle-phonon model. Alikov, B.A.; Muminov, K.M.; Nazmit- 
dinov, R.G.; Chan Zuj Kkhyong. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems). 1981. 
7p. (In Russian). (CONF-8104137—4). NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE82701670. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 

Low-lying levels in ‘*La and sup(131, 133)Ba are investigat- 
ed within the framework of quasiparticle-phonon model. A spheri- 
cal symmetrical Woods-Saxon potential is used in the calculations. 
The Hamiltonian of quasiparticle-phonon model includes also pair- 
ing interaction, multipole and spin-multipole forces with isoscalar 
and isovector components. The values of calculated energies of ex- 
cited states of sup(131, 133)Ba and wave functions are given. 


52155 (JINR-R—4-81-477) Effect of the interaction in 
the particle-particle channel on the number of quasiparticles 
in the ground states of spherical nuclei. Stoyanova, O. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1981. 8p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE82701009. 

The number of quasiparticles in the ground states of spheri- 
cal nuclei is studied. The calculations are performed with the resid- 
ual interaction in particle-hole and particle-particle channels for 
sup(144, 146, 148, 150)Sm isotopes. The results show that the 
number of quasiparticles in the ground states of spherical nuclei de- 
creases due to the interaction in particle-particle channel. 


52156 (KFTI—80-49) Algorithm for numerical solution of 
Dirac equation in problem of electron elastic scattering by nu- 
cleus central field. Khomich, A.A. (AN Ukrainskoj SSR, 
Kharkov. Fiziko-Tekhnicheskij Inst.). 1980. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE82701685. 

The algorithm for numerical solution of Dirac equations in 
the problem of electron elastic scattering by a nucleus central field 
is described. The algorithm is based on the method of accounting 
the highest derivatives of functions sought. Recurrent formulas for 
coefficients of relations realizing the numerical solution are ob- 
tained. Formulas are given for numerical solution of Dirac equa- 
tions by the method accounting the highest derivatives. 


52157 (LA—9362-MS) Application of adjusted data in 
calculating fission-product decay energies and _ spectra. 
George, D.C.; LaBauve, R.J.; England, T.R. (Los Alamos 
National Lab., NM (USA)). Jun 1982. Contract W-7405- 
ENG-36. 56p. NTIS, PC A04/MF AOl. Order Number 
DE82019182. 

The code ADENA, which approximately calculates fission- 
product beta and gamma decay energies and spectra in 19 or fewer 
energy groups from a mixture of 7°5U and *°°Pu fuels, is described. 
The calculation uses aggregate, adjusted data derived from a com- 
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bination of several experiments and summation results based on the 
ENDF/B-V fission-product file. The method used to obtain these 
adjusted data and the method used by ADENA to calculate fission- 
product decay energy with an absorption correction are described, 
and an estimate of the uncertainty of the ADENA results is given. 
Comparisons of this approximate method are made to experimental 
measurements, to the ANSI/ANS 5.1-1979 standard, and to other 
calculational methods. A listing of the complete computer code 
(ADENA) is contained in an appendix. Included in the listing are 
data statements containing the adjusted data in the form of param- 
eters to be used in simple analytic functions. These fitted param- 
eters can be abstracted for other uses such as in spatial neutron de- 
pletion or thermal hydraulics codes. 


52158 (LA-UR—82-1130) [Electronic isotope shifts, 
muonic atoms, and electron scattering. Shera, E.B. (Los 
Alamos National Lab., NM (USA)). 1982. Contract W- 
7405-ENG-36. 32p. (CONF-820428—2). NTIS, PC A03/ 
MF AO1. Order Number DE82014040. 

From Conference on lasers in nuclear physics; Oak Ridge, 
TN, USA (21 Apr 1982). 

Portions of document are illegible. 

The roles of electronic isotope shift, muonic atom, and elec- 
tron scattering experiments in studying the nuclear charge distribu- 
tion are discussed in terms of the potentials of each probe. Barium 
isotope shift data are presented as an example of a combined 
muonic-optical analysis and the results are compared with droplet 

-and IBA model predictions. A survey of muonic and (e,e) results is 
presented with emphasis on shell-structure related features. 


52159 (LBL—12652) Fifth high-energy heavy-ion study. 
(Lawrence Berkeley Lab., CA (USA)). Oct 1981. Contract 
W-7405-ENG-48. 752p. (CONF-8105104—). NTIS, PC 
A99/MF A0O1. Order Number DE82007918. 

From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 oe 1981). 

ortions of document are illegible. J ; 

This was the fifth of a continuing series of summer studies 
held at LBL to discuss high energy heavy ion collisions. Recently, 
a similar meeting has been held on alternate years at GSI (Darm- 
stadt); and, in 1979, we held a meeting at LBL exclusively devoted 
to ultra-relativistic nuclear collisions. Two new features distinguish 
this study from earlier meetings in the series. First, the energy 
range for discussion was broadened by including collisions from 
about 20 MeV/nucleon to the highest available in the cosmic radi- 
ation. The lower range, particularly below 100 MeV/nucleon, will 
be under intense study in the near future with machines such as the 
upgraded Bevalac, Michigan State University Superconducting Cy- 
clotron, GANIL in France, and the SC at CERN. Recently, the 
high energy collision regime has been expanded by the successful 
operation of the CERN ISR with alpha particles. Second, in addi- 
tion to an extensive program of invited talks, we decided for the 
first time to actively solicit contributions. Forty-seven individual 


items from the conference were prepared separately for the data 
base. (GHT) 


52160 (UTTAC—35) Reaction mechanism studies with 
polarized ions. Yagi, K. (Tsukuba Univ., Sakura, Ibaraki 
(Japan). Tandem Accelerator Center). 1980. 15p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82702078. 

Measurements of analyzing powers for nuclear reactions are 
regarded as the powerful probe for the sensitive detection of inter- 
ference effects between various reaction transition amplitudes. 
Based on such a point of views, studies of nuclear reaction mecha- 
nisms and effective interactions as well as microscopic structures of 
nuclei are made. 


52161 Excitation of the giant-resonance continuum with 
intermediate-energy protons. Moss, J.M.; Carey, T.A.,; 
McClelland, J.B.; DiGiacomo, N.J.; Seestrom-Morris, S.J.; 
Bertsch, G.F.; Scholten, O.; Adams, G.S.; Gazzaly, M.; 
Hintz, N.; Nanda, S. (Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Physical Review Letters; 48: 
No. 12, 789-791(22 Mar 1982). 

The angular distribution of the coniinuum in the 
"6Sn(p,p)'"®Sn reaction at E/sub p/ = 800 MeV shows a marked 
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decrease in cross section toward small scattering angles (@/sub L/ 
<6°). This behavior is well described by a single scattering model 
which includes the effects of Pauli blocking. Continuum analyzing 
power data are found to be very close to the values for free p-p 
and n-p scattering. However, spin-flip probabilities in °°Pb (E/sub 
p/ = 400 MeV) and *Zr(E/sub p/ = 500 MeV) are significantly 
smaller than the free nucleon values. 
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52162 (ANU-P—820) High spin yrast and non yrast 
bands in 17*Os, 178Os and 1°°Os,. Dracoulis, G.D.; Fah- 
lander, C.; Fewell, M.P. (Australian National Univ., Can- 
berra. Dept. of Nuclear Physics). Feb 1982. 82p. NTIS (US 
Sales Only), PC AOS5/MF AOl. Order Number 
DE82702055. 

High spin yrast and non-yrast states have been identified in 
176QOs, 178Os and 1°Os using ('°O,xn) reactions, and y-ray tech- 
niques. Band crossing anomalies are observed in each of the posi- 
tive parity yrast bands. The magnitude of these anomalies decreases 
with decreasing neutron number, an effect attributed to the change 
in the moment of inertia of the ground state rotational bands. A 23 
ns isomer is identified at 1930 keV in '®°Os. The configuration of 
this isomer is discussed on the basis of the properties of its rotation- 
al band. Negative parity, odd and even spin, sideband sequences are 
observed in each isotope. Their relationship to rotation aligned oc- 
tupole and 2-quasiparticle bands is discussed from their excitation 
energies, band spacings, and decay properties. Detailed calculations 
for Coriolis mixed bands are carried out for the likely 2-quasiproton 
and 2-quasineutron configurations. An anomaly observed at spin 17 
in the odd-spin negative parity sequence in '®°Os is attributed to a 
band crossing with a four quasiparticle configuration. 


52163 (CONF-820663—1) Probing the nuclear structure 
with heavy-ion reactions. Broglia, R.A. (Oak Ridge National 
Lab., TN (USA); Niels Bohr Inst., Copenhagen (Denmark)). 
1982. Contract W-7405-ENG-26. 53p. NTIS, PC A04/MF 
A01. Order Number DE82017316. 

From International summer school on heavy ion collisions; 
La Rabida, Huelva, Spain (7 Jun 1982). 

Portions of document are illegible. 

Nuclei display distortions in both ordinary space and in 
gauge space. It is suggested that it is possible to learn about the 
spatial distribution of the Nilsson orbitals and about the change of 
the pairing gap with the rotational frequency through the analysis 
of one- and two-nucleon transfer reactions induced in heavy-ion 
collisions. 


52164 (IAE—3302/2) High-spin states and nuclear shape 
of W and Os isotopes. Are there non-axial nuclei. Pavlichen- 
kov, I.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehner- 
gli). 1980. 28p. (In Russian). NTIS (US Sales Only), PC 
A03/MF A01. Order Number DE82700996. 

The non-axiality of nuclei located at the end of rare-earth 
elements region of the Periodic table of elements is discussed. Qua- 
siparticle excitations in a rotating nucleus are a convenient means to 
study nuclear deformation. It is shown, that the nuclear non-axiality 
must strongly effect the high-spin rotational states. On the example 
of rare earth isotopes the effect of nuclear deformation on the be- 
haviour of quasiparticle terms is demonstrated. There is no evi- 
dence yet of the W and Os nuclei nonaxiality, although the average 
value of y-deformation in the ground state of even-even nuclei can 
be different from zero. However, the spectrum of the nuclei is evi- 
dently more complicated than the nonaxial rotator spectrum. 


52165 (INDC(EGY)—1/L) Total neutron cross-sections 
of 'Eu, Eu and Eu below 1 eV. Adib, M.; Maayouf, 
R.M.A.; Abdel-Kawy, A.; Ashry, A.; Hamouda, I. (Interna- 
tional Atomic Energy Agency, Vienna (Austria). Interna- 
tional Nuclear Data Committee). Dec 1980. 15p. NTIS (US . 
Sales Only), PC A02/MF AOl. Order Number 
DE82701676. 
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Total neutron cross-section measurements have been carried 
out for natural Eu and its stable isotopes in the energy range from 3 
meV-1 eV. The measurements were performed using two time-of- 
flight spectrometers installed in front of two of the horizontal chan- 
nels of the ET-RR-1 reactor. The following results have been ob- 
tained: sigmasub(a)(*'Eu) = 9180+-150 b at 0.0253 eV; 
sigmasub(a)(4**Eu) = 375+-20 b at 0.0253 eV; sigmasub(a)(Eu) = 
4600+-120 b at 0.0253 eV. 


52166 (JINR—E-1-80-809) Probability distribution of the 
number of interacting nucleons of the incident nucleus in col- 
lisions of relativistic nuclei. Kowalski, M.; Bartke, J. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1980. 5p. NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE82701681. 

A method is given for obtaining the probability distribution 
of the number of interacting nucleons of the incident nucleus in col- 
lisions of relativistic nuclei. Cross sections and average pion multi- 
plicities in collisions with various total charge of non-interacting 
fragments of the incident nucleus are used as input data. The 
method is applied to He+Ta and C+Ta collisions at a momentum 
of p/A=4.2 GeV/c. The obtained distributions are compared with 
calculations using the multiple scattering model. 


52167 (JINR—E-4-81-430) Description of Tsub(>) giant 
resonances in spherical nuclei. Kuzmin, V.A.; Soloviev, 
V.G. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). 1981. 13p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE82701668. 

The formulae for calculating the energies and B(EE1) prob- 
abilities of the Tsub(>) giant resonances are derived within the 
quasiparticle-phonon nuclear model. The characteristics of the giant 
dipole resonances are calculated in several spherical nuclei and a 
correct position of the Tsub(<) and Tsub(>) collective 17 states is 
obtained. The calculated cross section ratios deltasub(-1)(Tsub(>))/ 
deltasub(-1)(Tsub(<)) agree with the experimental data for ®Sr, 
%Zr, ®2Mo and are three times as large as the experimental values 
for sup(116, 120, 124)Sn. The decrease in the cross sections delta- 
sub(-1)(Tsub(>)) in 12*Sn in comparison with "Sn is correctly re- 
produced. 


52168 (JINR—E-6-81-311) Search for superdense nuclei 
of Rb and Cs among the products of 8 GeV proton interac- 
tions with Ta. Avdeiev, S.P.; Karnaukhov, V.A.; Korovin, 
G.Y.; Kuznetsov, V.D.; Nagy, T.; Petrov, L.A. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1981. 12p. NTIS (US Sales Only), PC A02/MF 
A011. Order Number DE82701022. 

Experimental searches for beta-active superdense nuclei of 
Rb and Cs among the products of 8 GeV proton interactions with 
Ta are described. The method of selective off-line mass separation 
with scanning of beta-activity distribution on the collector has been 
used. According to the m-condensation theory, the long-lived 
anomalous nuclei are expected to be more neutron-deficient than 
the usual ones. Moreover their mass numbers may be significantly 
noninteger measured in the normal mass scale, because of unusual 
bonding energy. These predictions were used in the present search. 
Anomalous nuclei have not been found. The upper limit of their 
yield for Rb in the range 69<=A<=78 has been 1075 with re- 
spect to the yield for *!Rb; for Cs in the range 112<=A<=122 it 
makes (5-10)x10~* with respect to the yield for 127Cs. These estima- 
tions are based on the assumption that the half-life of superdense 
nuclei equals 5 h. 


52169 (JINR—R-4-81-690) Shape and normal modes of 
quadrupolar oscillations of rotating nuclei in macroscopic ap- 
proach. Ellipsoids. Bal'butsev, E.B.; Vaishvila, Z.; Mikjailov, 
I.N. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Theoretical Physics). 1981. 18p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82702054. 

The complete analysis of the possible ellipsoidal equilibrium 
configurations and of the normal modes of the quadrupole oscilla- 
tions is done for the rotating nuclei. The consideration is restricted 
by the frames of the liquid-drop model taking into account the 
Fermi statistics of nucleons. The giant back bending and the shape 
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isomers are predicted. This model gives the essentially more com- 
plicated normal oscillations spectrum than the usual liquid drop 
model. The giant quadrupole resonance splits into five branches 
due to rotation. The equilibrium conditions for the Fermi-liquid 
drop are different from those of the usual hydrodynamics. 


52170 (JINR—R-6-81-345) Study on the ‘°'Gd excited 
states in the *'Tb (Tsub(1/2)=16.4 h) decay. Badalov, N.B.; 
Budzyak, A.; Vylov, Ts.; Kim Zaj Te; Kuznetsov, V.V.; Li 
Su Chen; Marchuk, A.A.; Omanov, Sh. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Problems). 
1981. 14p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE82702071. 

For the purpose to specify the scheme of '*!Tb decay, ener- 
gies, intensities of p-transitions and respectively balance of intensi- 
ties and energies of °'Gd levels the spectra of e-y-coincidences, y- 
rays, and internal conversion electrons in the 'Tb—"'Gd decay 
are investigated. Radioactive terbium sources have been obtained in 
the reactions of deep tantalum (erbium) splitting by protons at 660 
MeV. Spectra of *'Tb y-rays have been measured by Ge and 
Ge(Li) detectors. With high accuracy the relative y-ray intensities 
are determined, 43 low-intensity y-transitions have been found for 
the first time in the energy field from 200 to 2100 keV. A number 
of transitions observed by other authors has not been revealed. 
151Tb internal conversion spectra have been measured by Si(Li) de- 
tectors. Relative intensities of internal conversion electrons transi- 
tions with energies from 239.6 to 1689.7 keV are determined for the 
first time. The values of relative intensities of K-conversion elec- 
tron transitions 395.5, 443.9, 467.6, 479.4, 616.6 and 703.8 keV are 
specified. Multipolarities for many -transitions are determined, for 
21 from them - for the first time. Gd additional states are intro- 
duced. Spins and parities of '*Gd excited states are determined by 
the y-transition multipolarities data. It is pointed out that so far 
there is no satisfactory theoretical description of %'Gd excited 
states properties. 


52171 (JINR-R—4-80-712) Change of a mean square 
radius and quadrupole moment of heavy deformed nuclei at 
excitation of compound states. Bunatyan, G.G. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Neutron 
Physics). 1980. 16p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE82701006. 

Calculations are presented on changes of mean square radius 
delta<r?(T)> and of quadrupole moment deltaTHETA(T) by the 
transition of deformed heavy nucleus from the ground state, T=0, 
to excited one, T not equal to 0. Further development of the theory 
of finite Fermi-system under temperatures different from zero (T 
not equal to 0) allows one to take into account consequently the 
nucleon interaction in the statistical description of nuclear com- 
pound states. Consequent consideration at T not equal to 0 of 
strong interaction both in particle-hole and particle-particle chan- 
nels, in particular of the temperature dependences of pair correla- 
tions A(T), determines the behaviour of delta<r?(T)> at T ap- 
proximately Tsub(n), where Tsub(n) is the temperature correspond- 
ing to neutron binding energy: delta<r?(Tsub(n)> approximately - 
0.1 Fm? To the latter a special attention was given. The accuracy 
of calculation given is discussed in detail. Estimates are made for 
the mean square radius changes delta<r?(I)> of the heated nucleus 
at spin I variations; for I<=5h one has ‘delta<rsup(2)(I)>'< 
<'delta<rsup(2)(Tsub(n)>’. The results for delta<r?(T)>, 
deltaTHETA(T tilde) are thoroughly compared with those of earli- 
er theoretical and experimental studies on excited states of de- 
formed heavy nuclei. 


52172 (JINR-R—13-81-7) Study on the multicomponent 
B-spectra in B-y coincidences. Budzynski, M.; Gromov, 
K.Ya.; Kuznetsov, V.V.; Muminov, T.M.; Usmanov, R.R.; 
Khazratov, T. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1981. 10p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE82701682. 

To study multicomponent 8-spectra a method is used in 
which to separate spectrum componenta and to construct Fermi- 
Curie diagrams the intensities of y-rays are used in spectra of coin- 
cidences with electrons of different energy of 8-spectrum. The ob- 





65 PHYSICS RESEARCH 
6518 Nuclear Properties And Reactions, A= 150-189 


tained values of boundary energies and intensities of 8B spectrum 
components within the limits of experimental errors are in a good 
agreement between themselves and previously known values. The 
root-mean-weighted values allow to specify boundary energies and 
relative intensities of B-transitions to the 996, 1128, 1398 and 1720 
keV levels of ‘** Gd. The obtained value of mass difference 
Qsub(8)= 1974(3) keV for the **Eu—>'*Gd decay agree well with 
the previously known values. The investigations carried out show 
the expediency of obtaining information on £ transitions from the 
analysis of y spectra in coincidences with B-electrons. In the **Eu 
case the information acquisition rate is several times increased and 
in a “relatively” short time data which somewhat specify previous 
measurements are obtained. The use of this technique with applica- 
tion of high efficiency spectrometers and performing measurements 
in the on-line multidimensional regime allows to study successfully 
B transitions at the decay of short-lived nuclei. 


52173 (LA—9200-MS) Neutron-capture cross sections of 
the tungsten isotopes '°?W, '®*W, 1®*W, and 1°°W from 2.6 
to 2000 keV. Macklin, R.L.; Drake, D.M.; Arthur, E.D. 
(Los Alamos National Lab., NM (USA)). Apr 1982. Con- 
tract W-7405-ENG-36. 24p. NTIS, PC A02/MF A0O1. Order 
Number DE82015897. 

Neutron-capture cross sections of four stable tungsten iso- 
topes were measured as a function of energy by time of flight at the 
Oak Ridge Electron Linear Accelerator. The resolution achieved, 
AE/E about 1/750 FWHM, has allowed the analysis of several 
hundred resonance peaks at energies a few kiloelectron volts above 
the neutron-binding energy. Strength functions were fitted to the 
average cross sections up to about 100 keV, and average cross sec- 
tions were extended with less precision from 100 to 2000 keV. The 
capture cross section of natural tungsten was calculated from meas- 
urements for individual isotopes. Compound nucleus calculations 
have been made with deformed optical model parameters for com- 
parison with experimental cross sections. 


52174 (LUIP—8109) High spin states and yrast isomer- 
ism in “°Er, Carlen, L.; Jonsson, S.; Krumlinde, J.; Lytt- 
kens, J. (Lund Univ. (Sweden)). Nov 1981. 33p. (LUNFD6/ 
NFFK—7009/1-21(1981)). NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE82702073. 

Energy levels in *°Er have been populated in the réaction 
144Sm(!2C,3n)8Er. Isotopically enriched targets were bombarded 
with 53-65 MeV ™C ions and the emitted y-ray and conversion 
electron spectra were investigated. From studies of excitation func- 
tions, y-y coincidences, ‘y-ray multiplicities, delayed y-radiation and 
angular distributions, the level scheme of ‘Er has been construct- 
ed. The properties of the energy levels are discussed and compared 
with the results of calculations with a deformed shell model. The 
remarkable similarities and some important discrepancies of the 
level structure, when compared with adjacent N=85 nuclides, are 
emphasized.(author). 


52175 Nuclear orientation of ‘}°°Tb in Tb metal. Krane, 
K.S. (Los Alamos National Lab., NM (USA)). Nuclear 
Physics [Section] A; 377: No. 1, 176-200(15 Mar 1982). 

The decay of Tb oriented at low temperatures in Tb 
metal has been investigated, and angular distributions of 19 y-rays 
have been determined. The reduction in anisotropy in polycrystal- 
line metal samples is discussed. Multipole mixing ratios have been 
determined for many of the y-rays. A critical discussion is given of 
the previously reported M2/E1 mixing ratios, and previous nuclear 
orientation studies are re-analyzed in a consistent manner so that 
their results can be compared. It is shown that the nuclear orienta- 
tion and angular correlation results for the 1178 keV transition are 
consistent only if E3/E. mixing is present. The El branching ratios 
and M2/E1 mixing ratios are analyzed on the basis of Coriolis- 


mixed K = 0.1 and 2 character for the negative-parity levels of 
Dy. 
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REFER ALSO TO CITATION(S) 52102, 52122, 52146, 52160, 52161, 52164 


52176 (ANU-P—821) Fission imposed limits to the angu- 
lar momentum carried by evaporation residues from the 2°°Pb 
compound nucleus. Leigh, J.R.; Hinde, D.J.; Newton, J.O.; 
Golster, W.; Sie, S.H. (Australian National Univ., Canberra. 
Dept. of Nuclear Physics). Feb 1982. 10p. NTIS (US Sales 
Only), PC A02/MF A011. Order Number DE82702056. 

Two reactions, '*'Ta + '°F and 'Er + %°Si, have been 
used to produce *°Pb. Measurements of fission and evaporation 
residues allow the fission probability to be obtained as a function of 
input angular momentum. Fission sets a sharp limit to the angular 
momentum which can be observed in the evaporation residues. 


52177 (IPNO-T—81-06) Data acquisition and study of 
the fission of gold by 265 MeV neon ions. Guillemot, H. 
(Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nu- 
cleaire; Paris-11 Univ., 91 - Orsay (France)). 1981. 109p. (In 
French). NTIS (US Sales Only), PC A06/MF A01. Order 
Number DE82702060. 

Thesis. 

The aim of this work was to investigate the characteristics of 
fission in the interaction of 13 MeV/u Ne beams with Au targets. 
The results of this experiment performed on the ALICE facility at 
Orsay will make a low energy reference for further studies on simi- 
lar systems to be developed at CERN at higher energies. At 13 
MeV/u fission occurs after full momentum transfer for 90% of the 
observed events. Charged particles (p,a) detected in coincidence 
with fission exhibit the properties expected for an evaporative proc- 
ess taking place prior to fission. At this energy there is no hint for 
two-body friction resulting from elementary nucleon-nucleon colli- 
sions. 


52178 (JINR—E-4-81-422) Substructures in photo-ab- 
sorption cross sections of sup(206,208)Pb. Soloviev, V.G.; 
Stoyanov, Ch.; Voronov, V.V. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1981. 
6p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE82701667. 

The reduced El-transition probabilities and total photoab- 
sorption cross sections osub(yt) in sup(206, 208)Pb are calculated 
within the quasiparticle phonon nuclear model. Substructures, 
caused by the fragmented one-phonon states, are observed in the 
energy dependence of osub(yt) in the interval from 5 to 8 MeV in 
sup(206, 208)Pb. The behaviour of o(yt) differs from the Lorentz 
extrapolation of the giant dipole resonance, that is confirmed by the 
experimental data. 


52179 (JINR-R—6-80-840) Alpha decay of 
sup(210,208,206,204)At and 2!2Fr. Vakhtel, V.M.; Golovkov, 
N.A.; Ivanov, R.B.; Mikhailova, M.A.; Novgorodov, A.F.; 
Norseev, Yu.V.; Chumin, V.G.; Yushkevich, Yu.V. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1980. 9p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE82701684. 

The investigation of the alpha decay of odd-odd isotopes of 
sup(210, 208, 206, 204)At and ?!*Fr is carried out. The '!°At alpha- 
spectrum with a monoisotopic sample is investigated for the first 
time. The obtained data on energy and intensity of eight alpha-tran- 
sitions turned to be more accurate as compared with the already 
known. The energies of transitions are refined: 5465.5, 5443.0 and 
5387 keV. The alpha-group with Esub(a)=5131 keV has not been 
detected. The part of the ?!°At alpha decay is obtained to equal 
(0.18+-0.002)%. The existence of ?°8At three alpha transitions de- 
tected earlier is confirmed, the values of relative intensities and en- 
ergies of these transitions are refined. The intensity of ?°°At possi- 
ble transitions with the energies of 5.40<E<5.80 MeV does not 
exceed 0.3% for an alpha decay. The measurement of ?°*At alpha 
spectra is performed in the 5.40-6.00 MeV energy range. Besides 
the previously known alpha group with Esub(a)=5703 keV three 
new groups with Esub(a)=5774, 5767, 5734 keV have been found. 
The obtained value of the part of alpha decay (0.70+-0.14)% is 
somewhat less than the already known. For ?°*At besides the earli- 
er known alpha group with Esub(a)=(5953+-3)keV other alpha 
groups with the intensity above 10% of that observed in the energy 
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range of 5.80-6.10 MeV have not been found. The part of the 7*At 
alpha decay is obtained to be equal (3+-1)%. The intensities of 
212Fr alpha transitions are refined and particularly alpha lines with 
the 6262 keV energy. The values of energies and intensities for 
alpha lines investigated confirm the known data. The results ob- 
tained are presented in a form of tables and diagrams. 


52180 (LA—9388-MS) Effect of acceleration of the decay 
rate of '%°Au: a preliminary report. Whitaker, D.H. (Los 
Alamos National Lab., NM (USA)). Jun 1982. Contract W- 
7405-ENG-36. 8p. NTIS, PC A02/MF A0O1. Order Number 
DE82019189. 

Experimental evidence obtained at the Los Alamos National 
Laboratory during 1980 suggests that the decay rate of **Au may 
be influenced to a measurable extent by acceleration of the bulk 
material. In the experiments, a sample of 1°*Au was subjected to a 
sustained acceleration of approximately 196,000 g’s, and its decay 
rate was compared with that of a control sample that remained at 
rest. The decay probability of the accelerated sample was observed 
to exceed that of the control sample by 7.48 standard deviations. 
This was the maximum value resulting from comparison of the ac- 
celerated sample data and the control sample data. Although not 
conclusive, these preliminary data are certainly suggestive that a 
direct coupling may exist between gravitation (acceleration) and 
nuclear processes (radioactive decay). 


52181 Microscopic form factors for inelastic excitation of 
isovector modes in heavy-ion reactions. Dasso, C.H.; Du- 
mitrescu, T.S.; Vitturi, A. (Niels Bohr Inst., Copenhagen 
(Denmark); Nordisk Inst. for Teoretisk Atomfysik, Copen- 
hagen (Denmark); Oak Ridge National Lab., TN (USA)). 
Nuclear Physics [Section] A; 378: No. 1, 100-110(5 Apr 1982). 

Microscopic from factors are calculated for the excitation of 
isovector modes in heavy-ion reactions. They are constructed from 
RPA model wave functions. For the case of giant dipole reson- 
ances, the results are compared with the Goldhaber-Teller and 
Jensen-Steinwedel macroscopic expressions. 


52182 Break-up of 187 MeV '!C ions into the 3a chan- 
nel, Shotter, A.C.; Bice, A.N.; Stahel, D.P.; Cerny, J. (Cali- 
fornia Univ., Berkeley (USA). Dept. of Chemistry; Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jour- 
_ os Physics G: Nuclear Physics; 8: No. 3, 355-359(Mar 
1982). 

The quasi-elastic break-up of 187 MeV "C ions into a and 
®Be fragments is investigated. The contribution of this channel to 
the inclusive a spectrum is considered. For those break-up events 
in which the relative energy between the fragments is below 2.3 
MeV, the break-up process proceeds primarily through discrete 
states of 1*C rather than a direct break-up of the projectile. 
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REFER ALSO TO CITATION(S) 52146, 52148 


52183 (CONF-820438—1) Review of fast-neutron capture 
cross sections of the higher plutonium isotopes and Am-241, 
Weston, L.W. (Oak Ridge National Lab., TN (USA)). 1982. 
Contract W-7405-ENG-26. 14p. NTIS, PC A02/MF AOl1. 
Order Number DE82013454. 

From NEANDC/NEACRP specialists meeting on fast-neu- 
tron capture cross sections; Argonne, IL, USA (20 Apr 1982). 

Portions of document are illegible. 

The fast-neutron capture cross sections of Pu-240, 241, 242 
and Am-241 are reviewed. These nuclides are important to core 
physics of reactors that contain Pu-239. There have been several 
significant measurements of these cross sections in recent years. 
These measurements were instigated by the need for these cross 
sections for reactor calculations involving high burn-up and build- 
up of the higher actinides. These recent measurements have satis- 
fied the urgent need for these cross sections in the context of the 
accuracy needed relative to these of the major fissile isotopes. 
Problems that exist in the experimental measurements and their 
evaluation are discussed. 
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52184 (CONF-8108128—1) Dynamical effects in the neu- 
tron-induced fission of **?Th, Trochon, J.; Abou Yehia, H.; 
Boldeman, J.; Frehaut, J.; Simon, G. (CEA Centre d’Etudes 
de Bruyeres-le-Chatel, 92 - Montrouge (France). Service de 
Physique Neutronique et Nucleaire). 1981. 3p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82903183. 

From 10. European conference on physics and chemistry of 
complex nuclear reactions; Lillehammer, Norway (30 Aug 1981). 

The fission fragment properties - total kinetic energy, mass 
distribution; average number anti v/sub p/ of prompt neutrons 
emitted per fission and total fragment y ray energy anti E/sub y/ - 
were investigated for the fission of 7°*Th by neutrons. The energy 
range studied - 1.35 = E/sub n/ = 5.3 MeV - includes the fission 
threshold where the fission cross section exhibits large resonances, 
interpreted as due to vibrational states located in a third well of the 
fission barrier. Results are presented. (WHK) 


52185 (DP—1600) Curium-245 and curium-247 neutron 
cross sections between 10 keV and 10 MeV. Clifford, L.R.; 
McCrosson, F.J. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). Jul 1982. Contract 
AC09-76SR00001. 55p. NTIS, PC A04/MF AOl. Order 
Number DE82019746. 

The optical model code 2PLUS and the statistical model 
codes COMNUC and CASCADE were used to compute neutron 
cross sections for Cm-245 and Cm-247 between 10 keV and 10 
MeV. Cross sections for elastic and inelastic scattering, radiative 
capture, fission, and the (n,2n) reactions were computed. The pa- 
rameters for the fission model were selected to yield agreement 
with the cross sections from the Physics-8 bomb shot. Pu-239 cross 
sections were calculated and compared with existing cross section 
evaluations to demonstrate the validity of the calculational meth- 
ods. 


52186 (FEI—1052) Calculating the (n, xn) and (n, xnf) 
reaction cross sections on fissionable nuclei. Bychkov, V.M.; 
Pashchenko, A.B.; Plyaskin, V.I. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomngj Ehnergii SSSR, Obninsk. 
Fiziko-Ehnergeticheskij Inst.). 1980. 13p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0Ol. Order Number 
DE82700994. 

The cross sections of (n, 2n) and (n, 3n) fission reactions on 
the U-238 nuclei are calculated in the framework of a statistic 
theory and the exciton model of pre-equilibrium particle emission. 
The dependence of the density parameter of nuclear levels in a 
model of Fermi-gas on the nucleus excitation energy and shell cor- 
rection is taken into account. A good qualitative description of ex- 
perimental data is obtained. The conclusion as made on the possibil- 
ity of their good qualitative description in the framework of the ap- 
proach by way of an optimum choice of calculation parameters. 


52187 (FEI—1182) Calculation of spectra of fission 
prompt neutrons. Akhmedov, G.M. (Gosudarstvennyj Komi- 
tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. 
Fiziko-Ehnergeticheskij Inst.). 1981. 6p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82700995. 

Problem related to the calculation of prompt fission neutron 
spectra in the evaporation theory is analyzed. It is shown that it is 
necessary to successively take account of distribution of residual ex- 
citation energy using a more realistic expression for the emission 
spectrum when calculating the prompt fission neutron spectrum. 


52188 (JAERI-M—9362) Nuclear excitation by electron 
transition (NEET) in *°7Np exhibited by K x-ray spectrum in 
the EC decay of 7°’Pu. Shinohara, A.; Saito, T.; Arakawa, 
R.; Otozai, K.; Baba, H.; Hata, K.; Suzuki, T. (Japan 
Atomic Energy Research Inst., Tokyo). Feb 1981. 38p. 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE82702066. 

When a certain condition is satisfied, nuclear excitation by 
electron transition (NEET) becomes a possible deexcitation mode 
of atomic excitation due to an inner-shell vacancy, in addition to X- 
ray and Auger-electron emission. An attempt to detect NEET in 
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237Np following the EC decay of **’Pu, which preferentially 
decays to the ground state in **7Np by K-electron capture, was 
performed by examining the X-ray spectrum from *’Pu. The 
anomalies in the X-ray spectrum is expected to arise from perturba- 
tion leading to NEET. From the intensity ratio of the pair of per- 
turbed K sub(a)1 X-ray peaks, the NEET probability for the 103- 
keV level in 287Np was deduced to have an upper limit of 4 x 107% 


52189 (JINR—R-7-81-549) Production of slightly excited 
compound nuclei and possibilities for the synthesis of heavy 
and superheavy elements. Il'inov, A.S.; Oganesyan, Yu.Ts.; 
Cherepanov, E.A. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Reactions). 1981. 23p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE82702072. 

Possibilities for production of slightly excited compound 
nuclei in the subbarrier heavy ion fusion reactions are considered as 
means for the synthesis of heavy (HE) and superheavy elements 
(SHE). The experimental cross sections available on the (heavy ion, 
xn) reactions are analyzed. In particular, the cross sections of the 
ArCl, Ca, Ti, V, Ge ion fusion with Hg, Tl, Pb and Bi targets are 
tabulated and discussed. The subbarrier character of the reactions 
makes it possible to derive new data on the height and shape of the 
barrier, as well as on the magnitude of the energy shift between the 
fusion and inelastic interaction barriers. For the SHF synthesis the 
8Ca, °Ti and **Cr ion fusion reactions with transuranium target 
nuclei are most appropriate. To date, only the upper limit produc- 
tion cross sections (osub(SHE) < 10sup(-34)- 10sup(-35) cmsup(2)) 
have been obtained in all the experiments. 


52190 (LBL—14050) Observation of new spontaneous fis- 
sion activities from elements 100 to 105. Somerville, L.P. 
(Lawrence Berkeley Lab., CA (USA)). Mar 1982. Contract 
ACO03-76SF00098. 137p. NTIS, PC A07/MF AOl. Order 
Number DE82013004. 

Thesis. Portions of document are illegible. 

Several new Spontaneous Fission (SF) activities have been 
found. No definite identification could be made for any of the new 
SF activities; however, half-lives and possible assignments to ele- 
ment-104 isotopes consistent with several cross bombardments in- 
clude *’Rf(3.8 s, 14% SF), *Rf(13 ms), %°Rf(~ 3 s, 8% SF), 
260Rf(~ 20 ms), and 7©*Rf(~ 50 ms). The 80-ms SF activity 
claimed by the Dubna group for the discovery of element 104 
(7104) was not observed. A difficulty exists in the interpretation 
that Rf is a ~ 20-ms SF activity: in order to be correct, for ex- 
ample, the SF activities with half-lives between 14 and 24 ms pro- 
duced in the reactions 109- to 119-MeV **O + 248Cm, 88- to 100- 
MeV ™N + *°Bk, and 96-MeV **8O + *4°Cf must be other nu- 
clides due to their large production cross sections, or the cross sec- 
tions for production of 7° Rf must be enhanced by unknown mech- 
anisms. Based on calculated total production cross sections a possi- 
ble ~ 1% electron-capture branch in ***Lr(4.5 s) to the SF emitter 
*58No(1.2 ms) and an upper limit of 0.05% for SF branching in 
254N0(55 s) were determined. Other measured half-lives from un- 
known nuclides produced in respective reactions include ~ 1.6 s 
(8O + *48CM), indications of a ~ 47-s SF activity (75-MeV %C 
+ Cf), and two or more SF activities with 3 s S T/sub 1/2/ = 
60 s (*8O + *4°Bk). The most exciting conclusion of this work is 
that if the tentative assignments to even-even element 104 isotopes 
are correct, there would be a sudden change in the SF half-life sys- 
tematics at element 104 which has been predicted theoretically and 
attributed to the disappearance of the second hump of the double- 
humped fission barrier. 


52191 Nuclear fission and neutron-induced fission cross- 
sections. James, G.D.; Lynn, J.E.; Michaudon, A.; Row- 
lands, J.; de Saussure, G. Oxford, England; Pergamon Press, 
Inc. (1981). 291p. Pergamon Press, Inc., Maxwell House, 
Fairview Park, Elmsford, NY 10523. 

A general presentation of current knowledge of the fission 
process is given with emphasis on the low energy fission of actinide 
nuclei and neutron induced fission. The need for and the required 
accuracy of fission cross section data in nuclear energy programs 
are discussed. A summary is given of the steps involved in fission 
cross section measurement and the range of available techniques. 
Methods of fission detection are described with emphasis on energy 
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dependent changed and detector efficiency. Examples of cross sec- 
tion measurements are given and data reduction is discussed. The 
calculation of fission cross sections is discussed and relevant nuclear 
theory including the formation and decay of compound nuclei and 
energy level density is introduced. A description of a practical 
computation of fission cross sections is given. 


6530 Nuclear Theory 


REFER ALSO TO CITATION(S) 51996, 52027, 52111, 52169, 52181 


52192 (CENBG—8035) Heavy ion induced fission and 
the statistical model. Delagrange, H. (Bordeaux-1 Univ., 33 - 
Gradignan (France). Centre d’Etudes Nucleaires). 1981. 
82p. NTIS (US Sales Only), PC AO5/MF AOl. Order 
Number DE82702046. 

This review tries to present the different aspects of heavy- 
ion-induced reactions interpreted in the deexcitation statistical 
model framework. This presentation tends to precise the limits and 
conditions of application of this model to the investigation of such 
reactions. The main emphasis is then put upon complete fusion re- 
actions with equilibration of the main degrees of freedom, i.e. com- 
pound nucleus reactions following fusion. Experimental techniques 
are widely different from physical to radiochemical methods. Com- 
parison of this great deal of experimental results with the statistical 
model leads to the determination of the properties of a wide range 
of fissile nuclei and values of the parameters associated to this theo- 
retical model. However a more realistic description of compound 
nucleus fission could be obtained by reducing the number of ap- 
proximations imposed by the complexity of the calculations. New 
and interesting aspects are revealed by recent experiments. 


52193 (IC—79/62) Effect of the large intermediate 
masses on the hadronic preperties of the photon. Bertocchi, 
L.; Treleani, D. (International Centre for Theoretical Phys- 
ics, Trieste (Italy)). Jun 1979. 21p. NTIS (US Sales Only), 
PC A02/MF AOl1. Order Number DE82701674. 

The theory describing the hadron-mediated photon-nucleus 
interaction is generalized with the introduction of large-mass inter- 
mediate states. It is shown that if VDM is valid for the photopro- 
duction of large masses, the hadron-mediated photon-nucleus cross- 
section is proportional to the hadron-nucleus total cross-section also 
in the presence of large intermediate masses. The theory is applied 
to the available experiment of photon-nucleus total cross-section be- 
tween 20 and 185 GeV, and explains the apparent increase of the 
transparency of the nucleus with the energy. 


52194 (IC—79/108) Thermal properties of nuclear matter 
with neutron excess. Hassan, M.Y.M.; Montasser, S.S. (Inter- 
national Centre for Theoretical Physics, Trieste (Italy)). 
Aug 1979. 14p. NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE82701660. 

The schematic model of nuclear matter proposed by Gomes, 
Walecka and Weisskopf which was generalized to finite tempera- 
tures including interacting Fermi particle aspects is extended here 
to include nuclear matter with neutron excess. The level density pa- 
rameter as a function of neutron excess is calculated. Also the tem- 
perature dependence of the equilibrium Fermi momentum is calcu- 
lated. 


52195 (INIS-mf—6957) Average nuclear surface proper- 
ties. von Groote, H. (Technische Hochschule Darmstadt 
(Germany, F.R.). Fachbereich Physik). 1979. 51p. NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE82780546. 

Thesis. 

The definition of the nuclear surface energy is discussed for 
semi-infinite matter. This definition is extended also for the case 
that there is a neutron gas instead of vacuum on the one side of the 
plane surface. The calculations were performed with the Thomas- 
Fermi Model of Syler and Blanchard. The parameters of the inter- 
action of this model were determined by a least squares fit to ex- 
perimental masses. The quality of this fit is discussed with respect 
to nuclear masses and density distributions. The average surface 
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properties were calculated for different particle asymmetry of the 
nucleon-matter ranging from symmetry beyond the neutron-drip 
line until the system no longer can maintain the surface boundary 
and becomes homogeneous. The results of the calculations are in- 
corporated in the nuclear Droplet Model which then was fitted to 
experimental masses. (orig.). 


52196 (IPNO-PhN—81-10) Bosons, fermions, symmetries 
and supersymmetries. Vergnes, M. (Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire). 1981. 31p. (In 
French). NTIS (US Sales Only), PC A03/MF AOl1. Order 
Number DE82702047. 

This paper is a review of several recent models: Interacting 
Bosons Model, Interacting Bosons Fermion Model and of the very 
recent Supersymmetry model. Examples of comparisons between 


the previsions of these models and experimental results are present- 
ed. 


52197 (ITP—80-140-E) Fluctuations of the parameters 
determining the nuclear shape in the proper coordinate 
system. Filippov, G.F.; Ovcharenko, V.I; Weaver, O.L. 
(AN Ukrainskoj SSR, Kiev. Inst. Teoreticheskoj Fiziki). 
1980. 40p. NTIS (US Sales Only), PC A03/MF A0O1. Order 
Number DE82701000. 

Within the framework of the generalized hyperspherical 
function method, the dispersion of the parameters which determine 
the nuclear shape in the ellipsoid-of-inertia principal axis system is 
studied. Comparison of the fluctuation amplitude of the quantities 
determining the nuclear shape with their mean values enables one 
to make a conclusion on static deformation as well as to study the 
character of the nuclear shape change under collective excitations. 


52198 (JINR—1-80-853) Distributions over the number 
of interacting nucleons in the relativistic nuclei collisions. Ga- 
sparyan, A.P.; Cheplakov, A.P.; Shabel’skii, Yu.M. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High 


Energy). 1980. 14p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AOl1. Order Number DE82701662. 

The ralativistic nuclei interaction is considered on the base 
of multiple scattering model. The elastic scattering amplitude and 
cross sections of noncoherent processes are calculated in exponen- 
tial approximation. Without taking into account any collective ef- 
fects, the model allows to describe satisfactorily not only the inte- 
gral cross-sections of nucleus-nuclei interactions but also the destri- 
butions over the number of interacting nucleons. The problem on 
the possibility of using relativistic nuclei for studying the composi- 
tion of the surface (diffusive) layer of the nucleus-target is investi- 
gated as well. As compared with the optecal approximation the ex- 
ponential one allows taking into account additional rescatterang of 
projectile nucleons in the target. The distribution over the number 
of projectile nucleons and protons is obtained. The results are in 
good agreement with the experimental data. 


52199 (JINR—E-2-81-219) Approximation of indepen- 
dently cascading nucleons in the inelastic nucleus-nucleus 
scattering. Uzhinskii, V.V. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Computing Techniques and Auto- 
mation). 1981. 15p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE82701664. 

The eikonal expression for the inelastic cross section of nu- 
cleus-nucleus interactions is presented as a sum of cross sections of 
various interaction processes of the constituent nucleons. It is 
shown that the contributions of some processes compensate each 
other. Assuming that the influence of the latter on the characteris- 
tics of the shower particles is small, and also neglecting the cascade 
multiplication of produced particles, sufficiently simple expressions 
are obtained for the average multiplicity and rapidity distribution. 


52200 (JINR—E-4-81-281) Macroscopic description of 
normal quadrupole oscillations and shape of rotating nuclei 
(spheroids). Balbutsev, E.B.; Mikhailov, I.N.; Vaishvila, Z. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1981. 16p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE82701665. 

The "distorted-Fermi-surface” model is generalized to study 
the rotating nuclei. The mathematical problems of the model are 
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solved with the help of the tensor virial method by Chandrasekhar- 
Lebovitz. The parameters of a form and characteristic frequencies 
of the quadrupole oscillations are calculated as a function of angu- 
lar velocity © for the rotating nuclei. The energy of Giant Quadru- 
pole Resonance is in agreement with experiment for 2=0. There 
are two low-lying modes of oscillations in the model. The critical 
angular momenta are calculated. The comparison with the liquid 
drop model is done. 


52201 (JINR-R—2-81-310) Taking into account for the 
center of mass correlations of target nucleus in inclusive reac- 
tion cross section calculations. Omboo, Z.; Pak, A.S.; Saa- 
kyan, S.B.; Tarasov, A.V.; Uzhinzkii, V.V. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems). 1981. 3p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE82701003. 

The problem of calculating cross sections of hadron-nucleus 
inclusive interactions is studied. It is supposed that target nucleus 
ground state can be well approximated by the ground state of har- 
monic oscillator and the final state of the target nucleus - by the 
system of plane waves. The method of taking into account correla- 
tions of mass centre has been devised within the framework of 
Glauber approximation. The method allows to calculate effectively 
the pulse spectra of scattered particles. 


52202 (JINR-R—2-81-366) Elastic scattering in intranu- 
clear cascade model. Amelin, N.S.; Barashenkov, V.S.; Bor- 
diyan, L.V.; Musul’manbekov, Zh.Zh. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Computing Tech- 
niques and Automation). 1981. 6p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82701005. 

A possibility of using the intranucleer cascade model for cal- 
culation of total and differential cross sections of elastic, diffraction 
and nondiffraction scattering of particles and nuclei on nuclei is 
considered. The method is of special use in the case of two heavy 
nuclei interaction when analytical calculations in the Glauber ap- 
proximation are rather difficult and the calculations on the basis of 
optical model depend on poorly known phenomenological param- 
eters. 


52203 (JINR-R—4-81-90) Nuclear hydrodynamics and 
collective oscillations of the density. Dzholos, R.V.; Karta- 
venko, V.G.; Permyakov, V.P. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1981. 
8p. (In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE82701010. 

The hydrodynamic approach is used to describe the vibra- 
tional excitations in atomic nuclei. In the harmonic approximation a 
system of equations for vibrations of a nucleus with the arbitrary 
equilibrium density is obtained. The approximate equation for ei- 
genvalues is obtained which is identical to Schroedinger equation 
for the motion of the variable mass particle in the potential field. 
The influence of the nuclear surface diffusivity on the vibrational 
energy levels is discussed. 


52204 (KFKI—1981-90) Entropy and hadrochemical com- 
position in heavy ion collision. Biro, T.; Barz, H.W.; Lukacs, 
B.; Zimanyi, J. (Hungarian Academy of Sciences, Budapest. 
Central Research Inst. for Physics). Nov 1981. 18p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82701671. 

The composite particle production in heavy ion collision is 
calculated in the framework of a hadrochemical model. A critical 
comparison is performed between the produced entropy and the 
observables. It is shown that the observed d/p ratio is not the 
proper quantity to determine the specific entropy, because this ratio 
strongly depends on the volume of the deuteron. 


52205 (KIYI—80-4) Shell structure in fission (some 
theoretic problems). Strutinskii, V.M. (AN Ukrainskoj SSR, 
Kiev. Inst. Yadernykh Issledovanij). 1980. 37p. (In Russian). 
NTIS (US Sales Only), PC A03/MF A011. Order Number 
DE82701672. 
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A short review is given of some problems of the nucleus 
theory which arise in connection with investigations on various 
manifestations of the shell structure in fission and numerous at- 
tempts to correct or refute the theoretical approach known as a 
method of shell corrections or a micro-macroscopic method. A 
shell or zone structure in nuclei is considered. The problem -what 
are a potential of shell model and a nucleus form are investigated. 
The continuum and drop energy problem is discussed. The particu- 
larities of the nucleus theory where the role of the shell structure is 
particularly remarkable as well as the development of more techni- 
cal aspects are discussed. As a general result of numerous calcula- 
tions of shell corrections in deformed nuclei the question arises why 
the shell structure of nucleon single-particle spectra is such a wide- 
spread phenomenon or what is a shell or zone structure in nuclei. 


52206 (KUNS—571) Classical quantization of time-de- 
pendent Hartree-Fock solutions by coherent-state path inte- 
grals. Kuratsuji, H. (Kyoto Univ. (Japan). Dept. of Physics). 
1981. 6p. NTIS (US Sales Only), PC A02/MF AOl1. Order 
Number DE82903637. 

We investigate a classical (Bohr-Sommerfeld like) quantiza- 
tion for the time-dependent Hartree-Fock solutions by extending 
the idea of the quantized periodic-orbit theory developed by Gutz- 
willer and Dashen, et al., to path integrals in the representation of 
the coherent state for unitary groups. We consider the n-level 
model as an example. 


52207 (RI—118) Investigation of nuclear compression 
waves by quasi-classical approximation using effective nuclear 
forces. D'yachenko, A.T.; Rubchenya, V.A. (Radievyj Inst., 
Leningrad (USSR)). 1980. 20p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82701011. 

Based on the extension of the quasi-classical Thomas-Fermi 
approximation the gas-dynamic equations are derived which are ap- 
plied to the description of heavy nuclei collisions. Numerical calcu- 
lations are made for one-dimensional collision of two nuclear 
layers. The impact-wave compression mechanism (“hot dynamics’’) 
and the “cold dynamics” mechanism are studied. At equal energies 
of colliding nuclei the different compression mechanisms corre- 
spond to significantly differing compression degrees. In the nuclear 
matter compression dynamics the non-local part of the effective nu- 
clear potential plays a significant role which governs the structure 
of the impact wave front. 


52208 SU(6) quadrupole phonon model for even and odd 
nuclei and the SU(3) limit. Paar, V.; Brant, S. (Zagreb Univ. 
(Yugoslavia). Prirodoslovno Matematicki Fakultet); Canto, 
L.F. (Rio de Janeiro Univ. (Brazil). Inst. de Fisica); Lean- 
der, G. (Lund Inst. of Tech. (Sweden). Dept. of Mathemat- 
ical Physics; Oak Ridge National Lab., TN (USA)); Vouk, 
M. (Zagreb Univ. (Yugoslavia). Computing Centre SRCE). 
Nuclear Physics [Section] A; 378: No. 1, 41-76(5 Apr 1982). 

Analogous to the equivalence between the SU(6) quadru- 
pole-phonon model (TQM) and the interacting boson model (IBM), 
the equivalence is pointed out for odd systems between the SU(6) 
particle quadrupole-phonon coupling model (PTQM) and the inter- 
acting boson-fermion model (IBFM). PTQM is formulated starting 
from the Dyson representation for the odd system. Different as- 
pects of the SU(3) limit of TQM and PTQM are studied; the qua- 
drupole-phonon block structure of rotational bands in even and odd 
nuclei and analytic expressions based on the coherent state; signa- 
ture effects generated in PTQM; electromagnetic properties and 
correction factors for PTQM; overlaps of the PTQM analogs of 
Nilsson states with Coriolis-coupled Nilsson states and the relation 
to the rotational model representation. 


52209 Interacting-boson-approximation E2 operator in 
deformed nuclei. Warner, D.D.; Casten, R.F. (Brookhaven 
National Laboratory, Upton, New York 11973). Physical 
Review [Section] C: Nuclear Physics; 25: No. 4, 2019- 
2028(Apr 1982). 

The structure of the interacting boson approximation E2 op- 
erator appropriate to deformed nuclei is investigated. It is shown 
that, in the SU(3) limit of the Hamiltonian, the relative B(E2) 
values of transitions between different representations of SU(3) are 
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independent of the parametrization chosen for the operator. This 
feature leads to a better understanding of the geometrical analogues 
of the bands predicted by the interacting boson approximation. 
More generally, a study of empirical B(E2) values in the deformed 
rare earth nuclei indicates the suitability of an almost constant form 
for the E2 operator across the region, and it is shown that the de- 
duced form of the operator automatically predicts a universal domi- 
nance of y—>g and B—y transitions, over B—g transitions. 


6540 Radiation And Shielding Physics 


REFER ALSO TO CITATION(S) 50317, 50952, 51175, 51419, 51895, 51944, 
51953, 52099, 52238, 52243, 52250 


52210 (CTH-RF—37) Neutron slowing-down time in 
finite water systems. Hirschberg, S. (Chalmers Tekniska 
Hoegskola, Goeteborg (Sweden). Institutionen foer Reak- 
torfysik). Nov 1981. 162p. NTIS (US Sales Only), PC A08/ 
MF AO1. Order Number DE82700984. 

Thesis. 


The influence of the size of a moderator system on the neu- 
tron slowing-down time has been investigated. The experimental 
part of the study was performed on six cubes of water with side 
lengths from 8 to 30 cm. Neutrons generated in pulses of about 1 ns 
width were slowed down from 14 MeV to 1.457 eV. The detection 
method used was based on registration of gamma radiation from the 
main capture resonance of indium. The most probable slowing- 
down times were found to be 778 +- 23 ns and 898 +- 25 ns for 
the smallest and for the largest cubes, respectively. The corre- 
sponding mean slowing-down times were 1205 +- 42 ns and 1311 
+- 42 ns. In a separate measurement series the space dependence of 
the slowing-down time close to the source was studied. These ex- 
periments were supplemented by a theoretical calculation which 
gave an indication of the space dependence of the slowingdown 
time in finite systems. The experimental results were compared to 
the slowing-down times obtained from various theoretical ap- 
proaches and from Monte Carlo calculations. All the methods show 
a decrease of the slowing-down time with decreasing size of the 
moderator. This effect was least pronounced in the experimental re- 
sults, which can be explained by the fact the measurements are spa- 
tially dependent. The agreement between the Monte Carlo results 
and those obtained using the diffusion approximation or the age-dif- 
fusion theory is surprisingly good, especially for large systems. The 
P1 approximation, on the other hand, leads to an overestimation of 
the effect of the finite size on the slowing-down time. 


52211 (FEI—1048) Study of the resonance effects in the 
processes of fast neutron scattering. Guseinov, A.G.; Iskha- 
kov, K.A.; Kobozev, M.G.; Rakov, I.V.; Talalaev, V.A.; 
Androsenko, P.A.; Androsenko, A.A. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Ob- 
ninsk. Fiziko-Ehnergeticheskij Inst.). 1980. 18p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE82701657. 

The method is proposed of determining medium universal 
constants by means of the treatment of experimental dependences 
of differential scattering cross section sigmasub(s)(t, ) elastic and 
inelastic scattering of neutrons on constructional material nuclei on 
filter thickness (t) placed between the neutron source and scatterer, 
as well as transmission functions T(t). Data are obtained using a 
neutron stilbene crystal scintillation spectrometer. The experimental 
installation is described giving the possibility to perform meas- 
urements of total and differential neutron scattering cross sections 
with account of the "self-shielding” effect in the 0.4-15 MeV 
energy range with a small energy interval of about 200 keV. The 
measurement technique and equipment are described. Some experi- 
mental results are presented for iron in the neutron energy interval 
(2.5-5.24) MeV from the D(a, n)He® reaction at the effective detec- 
tor threshold of approximately 0.4 MeV. The conclusion is drawn 
that the resonance structure of iron cross section (in the energy in- 
terval a.0-4.5 MeV °*Fe has about 20 levels) is essential which 
should be taken into account in the appropriate calculations of reac- 
tors and bioprotection. 
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52212 (FEI—1116) Ultracold neutron storage in closed 
vessels, Seregin, A.A. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehnergeticheskij Inst.). 1980. 9p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82700985. 

A hypothesis is proposed on the mechanism of ultracold 
neutron escape out of closed vessels based on possible neutron lo- 
calization (formation of a near-surface neutron standing wave or 
quasi-stationary neutron states) on their reflection from the surface. 
On the basis of this hypothesis qualitatively understandable are sin- 
gularities of ultracold neutron storage, and there appears a possibil- 
ity to observe near-wall neutron localization on reflection. For this 
purpose, it is necessary to search for delayed neutrons on their re- 
flection from the surface. 


52213 (FEI—1190) Assessment by range in the weighting 
Monte Carlo methods. Kamaeva, O.B. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Ob- 
ninsk. Fiziko-Ehnergeticheskij Inst.). 1981. 14p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE82702041. 

The non-shifted character of the weighted range assessment 
of a linear radiation flux functional (neutrons, y-quanta, etc) is 
proved in the weighted modeling of the transport equation by 
Monte-Carlo method. The application of the assessment to the case 
of absorption prohibition, in the calculation of perturbations by the 
correlated weight method and in modeling of the conjugated trans- 
port equations is considered. Presented are the results of the model 
correlated weight calculations of perturbed neutron fluxes in the 
inner and outer zones of an infinite uniform purely absorbing cylin- 
der layer. Comparison of the correlated and independent calcula- 
tions exhibits superiority of the first in terms of calculation time and 
accuracy. 


52214 (INIS-mf—6937, pp vp) Exponential time-decay- 


ing solution of the monoenergetic neutron transport equation. 
Lemanska, M. (Israel Atomic Energy Commission, Yavne. 
Soreq Nuclear Research Center). 1980. NTIS (US Sales 
Only), PC Al4/MF AO1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


52215 (INIS-mf—6937, pp vp) 14 MeV neutron trans- 
port theory. Temkin, A.Ya. (Tel Aviv Univ. (Israel)). 1980. 
NTIS (US Sales Only), PC A1l4/MF AOI. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


52216 (INIS-mf—6937, pp vp) Improved single param- 
eter escape probability function. Kwiat, D. (Ben-Gurion 
Univ. of the Negev, Beersheba (Israel)). 1980. NTIS (US 
Sales Only), PC A14/MF AO1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


52217 (INIS-mf—6937, pp vp) Discrepancy between 
measured and calculated neutron spectrum in a graphite 
stack. Shani, G.; Tzechanski, A.; Fainer, U. (Ben-Gurion 
Univ. of the Negev, Beersheba (Israel). Dept. of Nuclear 
Engineering). 1980. NTIS (US Sales Only), PC Al4/MF 
AOl. 


From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


52218 (INIS-mf—6945) Solution to the transport equa- 
tion for electron backscattering on massive materials. Leh- 
mann, H. (Technische Univ. Berlin (Germany, F.R.)). 21 Jul 
1980. 153p. (In German). NTIS (US Sales Only), PC A08/ 
MF AO1. Order Number DE82780545. 

Thesis. 

The scattering of a monoenergetic electron beam (Albedo 
problem) vertical to the plane of the boundary layer of a massive 
material is treated as transportproblem using the Boltzmann Trans- 
port Equation (BTE). The strong anistropic to 1 standardized dif- 
ferential effective cross section (DEC) of the single scattering of 
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the electrons enters into the integral term. A complete, orthogonal 
set of solution units of the BTE can be given by a new type of ap- 
proximation of the DEC in a generalization of a solution method 
from CASE 1960. By continuously changing an anisotropy param- 
eter, the region of strong anisotropic and isotropic single scattering 
is simultaneously determined, the case results are taken as special 
case. (orig./RW). 


52219 (INIS-SU—57) Radiation techniques. Issue 19. 
Questions of nuclear science and techniques. (Gosudarstven- 
nyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow; Vsesoyuznyj Nauchno-Issledovatel’skij Inst. Ra- 
diatsionnoj Tekhniki, Moscow (USSR)). 1980. 226p. (In 
Russian). NTIS (US Sales Only), PC All/MF AO1. Order 
Number DE82780320. 

Separate entries were made in the data base for each of the 
papers presented. (WHK) 


52220 (INP—1112/PS) Quasielastic neutron scattering 
and infra-red band contour study of H2O reorientations in 
[Ni(H2O)6] (ClO4)e. Janik, J.A.; Janik, J.M.; Otnes, K.; 
Stanek, T. (Institute of Nuclear Physics, Krakow (Poland)). 
1980. 12p. NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE82700923. 

IR band contour measurements carried out for [Ni(H2O).] 
(ClO,4)2 revealed an existence of fast H2O 180 deg flips around Ni-O 
axes at room temperatures. These flips were subjected to a more 
accurate study by the quasielastic neutron scattering method. Cor- 
relation times of the order of picosecond were obtained for room 
temperatures and the barrier to rotation of ca. 7 kcal/mole. The re- 
sults are compared to those previously obtained for [Mg(H2O).] 
(ClO,4)2 and also to those for [Ni(NHs)s] (ClO4)2 and [Mg(NHs)6.] 
(ClO,)2. 


52221 (JINR—E-11-81-620) Variance analysis of the 
Monte Carlo perturbation source method in inhomogeneous 
linear particle transport problems. Derivation of formulae. 
Noack, K. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics). 1981. 20p. NTIS (US 
Sales Only), A02/MF AOl. Order Number 
DE82702043. 

The perturbation source method is used in the Monte Carlo 
method in calculating small effects in a particle field. It offers pri- 
mising possibilities for introducing positive correlation between sub- 
tracting estimates even in the cases where other methods fail, in the 
case of geometrical variations of a given arrangement. The pertur- 
bation source method is formulated on the basis of integral equa- 
tions for the particle fields. The formulae for the second moment of 
the difference of events are derived. Explicity a certain class of 
transport games and different procedures for generating the so- 
called perturbation particles are considered. 


52222 (JINR—R-3-81-580) Phonon analog of Cherenkov 
radiation in neutron flight through matter. Ignatovich, V.K.; 
Mittag, Z.; Pabst, D.; Pikel’ner, L.B.; Pil'ts, V.; Chammer, 
R. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Neutron Physics). 1981. 8p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE82702044. 

When a neutron moves through matter with uniform speed 
greater than sound velocity it creates phonons besides usual inelas- 
tic scattering process in a manner analogous to Cherenkov radiation 
of charged particles. The linear energy loss due to this radiation is 
calculated in the frame of classic theory. The experiment for mea- 
surement of this energy loss is described. The experimentally ob- 
tained upper limit for neutron energy loss due to phonon Cheren- 
kov radiation is given. 


52223 (JINR-R—3-80-672) Possibility of experimental 
analysis of slowing down neutrons of 1 keV energy. Popov, 
Yu.P. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Neutron Physics). 1980. 3p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82700988. 

A new method of amplitude analysis of the shape of primary 
y-transition peak in the (n,y) reaction to study the spectrum of 
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slowing down neutrons with mean energy Esub(n) > or approxi- 
mately 1 keV is proposed. If the dispersion of captured neutron 
energy is about (or exceeds) y-spectrometer resolution, then the 
amplitude shape of y-line will be distorted due to the present 
moment capture with different energies. 


52224 (JINR-R—3-80-761) Study on the UCN storage in 
airtight vessels. Alfimenkov, V.P.; Stoica, A.D.; Strelkov, 
A.V. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Neutron Physics). 1980. 14p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82700989. 

Experiments on measurement of UCN life time in airtight 
outgassed copper and beryllium vessels are described. An anoma- 
lous leakage of UCN out of vessels is observed. It depends weakly 
on temperature in the 20 up to 900 K range and practically does 
not change after deuteration of coverage of walls with condences 
of CO and D.O. 


52225 (JINR-R—3-81-57) Neutron multiscattering in Si 
monocrystal observed from the time-of-flight method. Alek- 
sandrov, Yu.A.; Machekhina, T.A.; Michalec, R; Sedlakova, 
L.N.; Vrana, M.; Mikula, P.; Chalupa, B. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Neutron Phys- 
ics). 1981. 6p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE82700929. 

In order to study the diffraction of slow neutrons on perfect 
monocrystals the Bragg multiscattering of neutrons on perfect Si 
monocrystal in dependence on the angular resolution of the time-of- 
flight diffractometer was experimentally investigated. The meas- 
urements were performed with the WKSN neutron spectrometer at 
the IBR-30 reactor beam. A horizontal and vertical beam diver- 
gence was constant and equal to 1 deg 20 min. An angle of neutron 
scattering on monocrystal was 2theta-77 deg 27 min. The obtained 
results show the presence in the experiment of the Bragg multire- 
flection which may strongly complicate some experiments with 
monocrystals employing the time-of-flight method. 


52226 (JINR-R—4-81-77) Anomaly in storage of ultra- 
cold neutrons and neutron oscillations. Ignatovich, V.K.; 
Lushchikov, V.I. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics). 1981. 3p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1l. Order Number 
DE82700991. 

The hypothesis of two hidden states of a neutron is proposed 
to explain the anomalous losses of ultracold neutrons in closed ves- 
sels. These two states are supposed to have a small mass difference 
and to be mixed due to a small external perturbation. In this case, 
the real neutron is described by a nonstationary function. It is possi- 
ble to explain an average value and energy dependence of the loss 
coefficient for a neutron single collision with the wall, if the sign of 
neutron scattering amplitude and interaction with external fields in 
the two states are supposed to be different. The application of the 
scheme proposed to neutron-antineutron oscillations the neutron- 


antineutron oscillation period may be evaluated as T approximately 
10sub(s)sup(-1). 


52227 (JINR-R—4-81-351) Statistical uncertainty of slow 
neutron potential scattering cross section. Nikolenko, V.G. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Neutron Physics). 1981. 5p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE82700990. 

In remote energy intervals the potential cross sections o of 
scattering of slow neutrons are considered as a statistical ensemble. 
Mean square deviations for s-scattering cross section and for the in- 
terference term between s end p-scattering amplitudes are calculat- 
ed. These fluctuations are not small, especially for nuclei with a big 
value of strength function So. As a rule, fluctuations o turn out to 
be smaller than the fluctuations of strength function. Measuring of 
o fluctuations and comparing with the calculates ones allow one to 
define the ratio of strength function to potential scattering radii for 
s and p waves. 
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52228 (JINR-R—17-81-91) On the role of hydrogen in 
heating of ultracold neutrons. Plakida, N.M. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1981. 6p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE82700987. 

A coefficient of loss rates 1 for the ultracold neutrons is esti- 
mated by taking into account the whole of elastic upscattering 
processes by surface hydrogen. The value of the coefficient is equal 
to approximately 1x10~* at the hydrogen concentration n=3x10"® 
H/cm2. For the explanation of weak temperature dependence of uw 
in high-temperature outgassed vessels a model of tightly-bound hy- 
drogen impurities with tunnel transition is proposed. 


52229 (LA-UR—82-1046) Generalized view factor tech- 
niques for treating streaming and scattering in neutral-particle 
transport. Krauser, W.J. (Los Alamos National Lab., NM 
(USA)). 1982. Contract W-7405-ENG-36. 22p. (CONF- 
820429—5). NTIS, PC A02/MF AOl. Order Number 
DE82014046. 

From Los Alamos/CEA conference; Paris, France (19 Apr 
1982). 

Portions of document are illegible. 

View factor techniques, and their generalization to time de- 
pendent static geometries, for treating neutral particle transport in- 
volving free streaming in enclosures are described. An approxima- 
tion of the standard view factor technique which uses retarded 
times to treat time-dependent, fixed-geometry, 3-D vacuum enclo- 
sures is described. Procedures for the numerical determination of 
the view factors and the transport calculations themselves are de- 
scribed. The advantages and disadvantages of this technique are dis- 
cussed. The limitations give rise to a new generalized view factor 
approach which is discussed in detail. In this technique a functional 
expansion is made of the unknown emission densities on the surface 
of the enclosure. The coefficients in the expansion contain the time 
dependence, if any, of the emission, and the expansion functions de- 
scribe the areal dependence of the emission. These coefficients 
enter into a series of coupled linear integral equations which con- 
tain quantities that are generalizations of the view factors and 
depend only on the geometry of the enclosure and the distribution 
of scattering material contained therein. Monte Carlo techniques 
are used to estimate the generalized view factors which are then 
adjusted slightly using the method of maximum likelihood and least 
squares minimization to satisfy appropriate thermodynamic consist- 
ency conditions. After the imposition of suitable initial and bound- 
ary conditions, the integral equations involving the expansion coef- 
ficients are solved. 


52230 (LA-UR—82-1055) Two-dimensional spatial-discre- 
tization methods on a Lagrangian mesh. Hill, T.R.; Paternos- 
ter, R.R. (Los Alamos National Lab., NM (USA)). 1982. 
Contract W-7405-ENG-36. 21p. (CONF-820429—4). NTIS, 
PC A02/MF AO1. Order Number DE82014045. 

From Los Alamos/CEA conference; Paris, France (19 Apr 
1982). 

Methods for efficiently solving the two-dimensional multi- 
group transport equation for orthogonal (x,y) or (1,z) geometries 
are generally well-developed. The extension to regular triangular 
meshes in (x,y) and (r,z) geometries has been done. However, some 
complex geometries cannot be accurately described with these 
methods. Furthermore, it is often desirable to counle neutronics 
with hydrodynamics calculations. It is desirable to perform the neu- 
tronics calculations directly on a distorted Lagrangian mesh, rather 
than mapping the material properties onto an orthogonal mesh. 
This paper will describe some of the Los Alamos work on solving 
the transport equation on an arbitrary Lagrangian mesh, with em- 
phasis on the spatial differencing schemes used. The angular vari- 
able is treated by the standard discrete-ordinates approximation, 
using the diamond-difference approximation for curved geometry. 
Before the calculation is begun, a large (packed) ordering array of 
size: (number of spatial mesh cell x number of discrete-ordinates di- 
rections) is computed to specify the order of sweeping the mesh 
cells for each direction. This can be done in a very efficient fashion 
for near-spherical meshes. By writing a conservation equation for 
each triangular or quadrilateral mesh cell, and using additional dia- 
mond-difference-like relationships, depending upon the number of 
sides visible, an equation for the cell-centered angular flux can be 
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derived. This scheme suffers from the same difficulties as the stand- 
ard diamond difference in orthogonal geometries, in addition to 
other deficiencies unique to Lagrangian meshes. Schemes for fix- 
ups of negative fluxes and boomerangs will be described. Two tem- 
porary triangular subzoning schemes will be outlined. 


52231 (LA-UR—82-1071) Recently developed methods in 
neutral-particle transport calculations: overview. Alcouffe, 
R.E. (Los Alamos National Lab., NM (USA)). 1982. Con- 
tract W-7405-ENG-36. 25p. (CONF-820429—6). NTIS, PC 
A02/MF AO1. Order Number DE82014043. 

From Los Alamos/CEA conference; Paris, France (19 Apr 
1982). 

It has become increasingly apparent that successful, general 
methods for the solution of the neutral particle transport equation 
involve a close connection between the spatial-discretization 
method used and the source-acceleration method chosen. The first 
form of the transport equation, angular discretization which is dis- 
crete ordinates is considered as well as spatial discretization based 
upon a mesh arrangement. Characteristic methods are considered 
briefly in the context of future, desirable developments. The ideal 
spatial-discretization method is described as having the following 
attributes: (1) positive-positive boundary data yields a positive an- 
gular flux within the mesh including its boundaries; (2) satisfies the 
particle .balance equation over the mesh, that is, the method is 
conservative; (3) possesses the diffusion limit independent of spatial 
mesh size, that is, for a linearly isotropic flux assumption, the trans- 
port differencing reduces to a suitable diffusion equation differenc- 
ing; (4) the method is unconditionally acceleratable, i.e., for each 
mesh size, the method is unconditionally convergent with a source 
iteration acceleration. It is doubtful that a single method possesses 
al) these attributes for a general problem. Some commonly used 
methods are outlined and their computational performance and use- 
fulness are compared; recommendations for future development are 
detailed, which include practical computational considerations. 


52232 (ORNL/CSD/TM—182) Development of a new 
two-dimensional Cartesian geometry nodal multigroup dis- 
crete-ordinates method. Pevey, R.E. (Oak Ridge National 
Lab., TN (USA); Tennessee Univ., Knoxville (USA). Dept. 
of Nuclear Engineering). Jul 1982. Contract W-7405-ENG- 
26. 266p. NTIS, PC A12/MF A0Ol. Order Number 
DE82018570. 

Portions of document are illegible. 

The purpose of this work is the development and testing of a 
new family of methods for calculating the spatial dependence of the 
neutron density in nuclear systems described in two-dimensional 
Cartesian geometry. The energy and angular dependence of the 
neutron density is approximated using the multigroup and discrete 
ordinates techniques, respectively. The resulting FORTRAN com- 
puter code is designed to handle an arbitrary number of spatial, 
energy, and angle’subdivisions. Any degree of scattering anisotropy 
can be handled by the code for either external source or fission sys- 
tems. The basic approach is to (1) approximate the spatial variation 
of the neutron source across each spatial subdivision as an expan- 
sion in terms of a user-supplied set of exponential basis functions; 
(2) solve analytically for the resulting neutron density inside each 
region; and (3) approximate this density in the basis function space 
in order to calculate the next iteration flux-dependent source terms. 
In the general case the calculation is iterative due to neutron 
sources which depend on the neutron density itself, such as scatter- 
ing interactions. 


52233 (RL—81-082) Antireflecting sublayers for neutron 
thin film polarising mirrors. Childs, F.; Penfold, J.; Williams, 
W.G.; Hayter, J.B. (Science Research Council, Chilton 
(UK). Rutherford and Appleton Labs.). Sep 1981. 30p. 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE82702045. 

Measurements of the neutron polarising capability of Iron/ 
Cobalt thin film mirrors deposited onto various Gadolinium-rich 
antireflecting sublayers are presented and the results compared with 
theoretical predictions. Excellent results were obtained in the cold 
neutron region though a degradation in performance is predicted in 
the thermal region at wavelengths approximately 1A. 
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52234 (SAND—80-1337) Sandia National Laboratories 
CDC7800 version of MORSE-SGC, Dupree, S.A.; Lighthill, 
R.E. (Sandia National Labs., Livermore, CA (USA)). Feb 
1982. Contract AC04-76DP00789. 218p. NTIS, PC A10/ 
MF AOl1. Order Number DE82016089. 

Portions of document are illegible. 

A version of the MORSE-SGC code has been developed for 
the Sandia National Laboratories’ CDC7600 computer. MORSE is 
a Monte Carlo code designed to solve neutron and gamma-ray 
transport problems. This report is intended as a guide for the use of 
this code and includes discussions of source definition, geometry 
specification, biasing, and detectors. Preparation of input for the 
code is described in detail, and several example problems are pre-' 
sented. Use of auxiliary codes PICTURE, SCEPLOT, and LAVA 
is also discussed. 


52235 (UCID—17026-Rev.2) TART input manual. Kim- 
linger, J.R.; Plechaty, E.F. (Lawrence Livermore National 
Lab., CA (USA)). 1 Apr 1982. Contract W-7405-ENG-48. 
Sip. NTIS, PC A04/MF A01. Order Number DE82012385. 

Portions of document are illegible. 

The TART code is a Monte Carlo neutron/photon transport 
code that is only on the CRAY computer. All the input cards for 
the TART code are listed, and definitions for all input parameters 
are given. The execution and limitations of the code are described, 
and input for two sample problems are given. (WHK) 


52236 Energy losses and inelastic mean free paths of low- 
energy electrons in polyethylene. Ashley, J.C. (Oak Ridge 
National Lab., TN). Radiation Research; 90: No. 2, 433- 
436(May 1982). Contract W-7405-ENG-26. 

Previous results for the energy loss per unit path length and 
inelastic mean free path of an electron with energy = 10 keV are 
modified by including an exchange correction, a sum-rule con- 
straint, and a small relativistic correction. These new results are 
compared with the previous results, tabulated values, and predic- 
tions from “universal” formulae for organic solids. 


52237 Application of pattern recognition techniques to 
Monte Carlo radiation transport problems. Hoffman, T.J. 
(Oak Ridge National Lab., TN). pp 112-115 of Fifth interna- 
tional conference on pattern recognition. New York, NY; 
Inst. of Electrical and Electronics Engineers (1980). 

The computational time of a Monte Carlo radiation transport 
calculation can be reduced substantially by using proper biasing pa- 
rameters. In this paper a procedure based on pattern recognition 
concepts is presented to automate the selection of these parameters. 
Prototype pattern vectors are collected from phase space coordi- 
nates of radiation particles emerging from collision sites. Using dis- 
criminant analysis, a within-class scatter matrix, S/sub w/, and a 
between-class scatter matrix, S/sub b/, are constructed from these 
prototypes. With the eigenvector corresponding to the maximum 
eigenvalue of S/sub w/~'S/sub b/, a linear transformation is ob- 
tained to estimate the penetration probability of a particle emerging 
from any collision site within the shield. This approximation to the 
importance of a particle can be used directly in many Monte Carlo 
computer codes to bias the calculation. 
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REFER ALSO TO CITATION(S) 51359, 51671, 51735, 51751, 51756 


52238 (CONF-820609—54) Gamma-ray dose at shield- 
tissue interfaces and buildup factor implications. Trubey, 
D.K.; Gopinath, D.V.; Subbaiah, K.V. (Oak Ridge National 
Lab., TN (USA); Reactor Research Centre, Kalpakkam 
(India). Safety Research Lab.). 1982. Contract W-7405- 
ENG-26. 6p. NTIS, PC A02/MF AOl. Order Number 
DE82017499. 

From American Nuclear Society annual meeting; Los Ange- 
les, CA, USA (6 Jun 1982). 

Buildup factors continue to be widely used for gamma-ray 
shield design, but there are several problems in application. Shure 
has pointed out the need for buildup factors to be consistent with 
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the ANSI standard flux-to-dose factors. However, consistent buil- 
dup factor data cannot be obtained by simply integrating the ANSI 
response function over infinite-medium spectra, because this func- 
tion gives the response at various depths in a tissue phantom for a 
gamma ray of a certain energy entering the phantom. The ANSI 
response function can only be applied to a spectrum emerging from 
a shield as determined from a transport calculation. In order to 
evaluate the dose in tissue from gamma rays which have penetrated 
a shield, a detailed transport study was undertaken at the Safety 
Research Laboratory at Kalpakkam in collaboration with the Radi- 
ation shielding Information Center. Computations were made using 
the one-dimensional transport code ASFIT which has recently been 
extended to treat the secondary sources of fluorescence and brems- 
strahlung. Results are reported. (WHK) 


52239 (INIS-SU—74, pp 279-286) Calorimeters for 
power electron beam dosimetry. Oproyu, K. (Institutul de 
Fizica si Tehnologia Aparatelor cu Radiatii, Bucharest (Ro- 
mania)). 1979. (In Russian). NTIS (US Sales Only), PC 
A17/MF AO1. 

From 3. all-union conference on applied accelerators; Lenin- 
grad, USSR (25 Jun 1979). 

Investigation results of calorimetric devices, where distilled 
water is used as the main element in tbe first variant, and in the 
second variant the calorimetric elements are realized in the form of 
flat disks, with 18 mm diameter and 0.1 mm thickness are present- 
ed. Measurements have been conducted on a direct beam of linac 
with 2.5 MeV energy and 20 »A beam current. Results of calibra- 
tion of dosimetric films prepared of cellulose triacetate by means of 
calorimeters with water are given. Experimental values of the ab- 
sorbed dose and distribution of the dose by depth are presented, 
and it is shown that accuracy of measurement by the calorimetric 
method lies within the limits of 5%. 


52240 (INIS-SU—74, pp 272-278) Experience of using 


national photographic films in dosimetry of radiations from 
the LUEh-25 medicine electron linac. Bazhanov, E.B.; Za- 
brodin, B.V.; Regel’, A.V.; Fedosov, A.V. (Akademiya Me- 
ditsinskikh Nauk SSSR, Leningrad. Inst. Onkologii). 1979. 
(In Russian). NTIS (US Sales Only), PC A17/MF AOI. 

From 3. all-union conference on applied accelerators; Lenin- 
grad, USSR (25 Jun 1979). 

Methods and results of investigation of phototechnical films 
PT-30, PT-41 with unilateral emulsion on triacetate base and PT-41 
P with unilateral emulsion on the base of polyethylene-terephtalate 
are presented, and comparison with the results obtained by means 
of other dosimeters is conducted. The films have been exposed on 
the phantom made of non-transparent polystyrene, assembled of 
flat-parallel plates of 24x30x0.43 cm dimension. Radiation has been 
conducted by electrons and bremsstrahlung within the energy range 
from 10 to 27 MeV. Measuring errors of the dose by means of the 
films are equal: PT-41 - +-5%, PT-30 - +-8%; PT-4lp - less than 
5%. 


52241 (JINR-R—16-81-492) Determination of linear ion- 
ization density spectrum in a medical neutron high energy 
beam by recombination method. Makarewicz, S.; Golnik, N.; 
Zielczynski, M.; Cherevatenko, E.P. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems). 1981. 
1lp. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE82701064. 

The measurement of linear ionization density spectrum in 
water phantom exposed to the 350 MeV average energy neutron 
beam has been made with the aim to determine microdosimetric pa- 
rameters of medical neutron beam of JINR Nuclear Problems Lab- 
oratory. The recombination ionization chamber, for which the satu- 
ration curve shape strongly depends on linear ionization density of 
LET of particles was used in the measurements. For comparison 
the same measurements have been carried out in a gamma-radiation 
field. Preliminary results have been obtained which can be used, 
when conditions of radiobiological experiments are modelled on a 
given medical beam and their results are interpreted. 
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52242 (ORAU—198) Radiation protection enrollments 
and degrees, 1981. Little, J.R.; Shirley, D.L.; Blair, L.M. 
(Oak Ridge Associated Universities, Inc., TN (USA). Man- 
power Education, Research and Training Div.). May 1982. 
Contract AC05-760R00033. 60p. NTIS, PC A04/MF AOl1. 
Order Number DE82015007. 

This report presents data on the number of students enrolled 
and the degrees awarded in academic year 1980-81 from 61 U.S. 
universities offering degree programs in radiation protection or re- 
lated areas that would enable students to work in the health physics 
field. The report includes historical survey data for the last decade 
and provides information such as trends by degree level, foreign na- 
tional student participation, female and minority student participa- 
tion, and placement of graduates. Also included is a listing of the 
universities by type of program and number of students. 


52243 (ORNL/RSIC—45/Rev.1) Specific gamma-ray 
dose constants for nuclides important to dosimetry and radio- 
logical assessment. Unger, L.M.; Trubey, D.K. (Oak Ridge 
National Lab., TN (USA)). May 1982. Contract W-7405- 
ENG-26. 81p. NTIS, PC A0OS5/MF A0Ol. Order Number 
DE82016045. 


Tables of specific gamma-ray dose constants (the unshielded 
gamma-ray dose equivalent rate at 1 m from a point source) have 
been computed for approximately 500 nuclides important to dosi- 
metry and radiological assessment. The half life, the mean attenu- 
ation coefficient, and thickness for a lead shield providing 95% 
dose equivalent attenuation are also listed. 


52244 (UCRL—87745) Application of Monte Carlo codes 
to neutron dosimetry. Prevo, C.T. (Lawrence Livermore 
National Lab., CA (USA)). 15 Jun 1982. Contract W-7405- 
ENG-48. 22p. (CONF-820668—2). NTIS, PC A02/MF 
A0O1. Order Number DE82017635. 

From 9. DOE workshop on personnel neutron dosimetry; 
Las Vegas, NV, USA (24 Jun 1982). 

In neutron dosimetry, calculations enable one to predict the 
response of a proposed dosimeter before effort is expended to 
design and fabricate the neutron instrument or dosimeter. The 
nature of these calculations requires the use of computer programs 
that implement mathematical models representing the transport of 
radiation through attenuating media. Numerical, and in some cases 
analytical, solutions of these models can be obtained by one of sev- 
eral calculational techniques. All of these techniques are either ap- 
proximate solutions to the well-known Boltzmann equation or are 
based on kernels obtained from solutions to the equation. The 
Boltzmann equation is a precise mathematical description of neu-- 
tron behavior in terms of position, energy, direction, and time. The 
solution of the transport equation represents the average value of 
the particle flux density. Integral forms of the transport equation 
are generally regarded as the formal basis for the Monte Carlo 
method, the results of which can in principle be made to approach 
the exact solution. This paper focuses on the Monte Carlo tech- 
nique. 


52245 (UTNL-R—0080, pp 62-66) Calibration of a D-T 
neutron generator. A note on experiences with a thick target. 
Ito, T. (Nagoya Univ. (Japan). Faculty of Engineering). 
1980. (In Japanese). Dep. NTIS (US Sales Only). 

From Neutronics study meeting on standardization of neu- 
tron measurements and on present situation of decay heat research; 
Tokai, Japan (22 Feb 1979). 

The energy and production rate of neutrons from a thick 
target are discussed. The production rate of D-T neutrons is esti- 
mated by counting alpha particles with a silicon detector. In this 
case, it is necessary to evaluate a correction factor from the energy 
of deuteron, the reaction cross section, the stopping power of target 
materials and others. The factor was calculated and is shown in a 
figure. The energy spectrum of emitted neutrons is also estimated, 
where the atomic ratio of T and Ti is taken as a parameter. The 
shape of the spectrum is determined by the reaction cross section, 
and is not dependent on the ratio T/Ti. The errors due to competi- 
tive reactions, such as D(d, n) and D(d, p), are negligible. It is nec- 
essary for mutual comparison to take care of the target thickness, 
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the acceleration voltage of D beam, the alpha-detector position, 
and the gain fluctuation of electronic circuits. 


52246 (UTNL-R—0080, pp 28-44) Standard radiation fa- 
cility of Japan Atomic Energy Research Institute. Suga, S. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). 1980. (In Japanese). Dep. NTIS 
(US Sales Only). 

From Neutronics study meeting on standardization of neu- 
tron measurements and on present situation of decay heat research; 
Tokai, Japan (22 Feb 1979). 

The calibration facilities for radiation detectors at Japan 
Atomic Energy Research Institute (JAERI) are introduced. For 
neutron detectors, two neutron sources, Am**!-Be and Pu-Be, are 
provided for the calibration. The dimensions of the calibration 
room are about 5m x 6.5m, and its height is 3.4m. The calibration 
for fast neutrons and thermal neutrons can be done. A moderated 
neutron field is also provided. A method to determine neutron dose 
is described. For X-ray and gamma-ray detectors, and X-ray gener- 
ator, Ra?*6, Cs!87 and two Co® sources are provided. The project 
to construct a standard radiation field facility is in progress. As a 
plan of the first step, a building with floor area of 1903.9m? is de- 
signed. 
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52247 (CONF-8104155—1) Multiple scattering theory of 
electrons in ordered and disordered systems. Faulkner, J.S. 
(Oak Ridge National Lab., TN (USA)). 1981. Contract W- 
7405-ENG-26. 9p. NTIS, PC A02/MF A0O1. Order Number 
DE82013445. 

From 11. annual symposium on electronic structure of 
metals and alloys; Dresden, F.R. Germany (6 Apr 1981). 

Band theory equations that have the accuracy of first-princi- 
ples calculations and the speed of simple tight-binding model calcu- 
lations are derived. Some recent results in the theory of alloys are 
presented. 


52248 (DOE/ER/01198—1374) Theory of the x-ray spec- 
tra of metals. Mehreteab, E. (Illinois Univ., Urbana (USA)). 
1982. Contract AC02-76ERO1198. 114p. NTIS, PC A06/ 
MF AOl1. Order Number DE82009799. 

Thesis. 

A change-of-mean-field (AMF) model is used to compute the 
effects of electron-hole interactions on the shapes of satellite x-ray 
bands of free-electron metals. These bands are emitted when a con- 
duction electron annihilates one of two core holes orbiting a single 
atom. It was found that the primary effect of final state interactions 
on the satellite emission lineshapes is an excitonic enhancement, 
which may vary only weakly with energy. Edge anomalies and 
one-electron band structure effects also effect the satellite band- 
shapes, but many electron effects do not dominate the spectra 
unless the electron hole interaction is quite large. Beyond the con- 
ventional AMF model, a modified AMF model is considered that 
allows for the fact that configurations with an electron in a bound 
state experience a different mean-field from those configurations 
with only continuum electrons. The improved model basically re- 
quires the use of specific forms of final-state interactions. Specifical- 
ly, the theory requires the use of a final-state interaction potential 
that is attractive at the center with a repulsive barrier in its vicinity. 
Using this form of final-state interaction, the emission and absorp- 
tion spectra were calculated. The calculated lineshapes show new 
features which suggest that local chemical environment may be 
more important than previously suspected. 


52249 (I[AE—3326/11) Radiation vacancies and intersti- 
tial atoms distribution in the elastic field of an edge disloca- 
tion. Turchin, S.I. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1980. 13p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82700922. 

The study deals with the problem on point defects distribu- 
tion by a linear edge disclocation taking into account its elastic field 
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under constant volume point defects generation. The solution of 
this problem is obtained in the form of a fast converging series. As- 
ymptotic expressions of the dependence of a dislocation point de- 
fects flow on their concentration far from dislocation for a weak 
and strong fields (at small dislocation density) are analogous to the 
expressions obtained from solutions not taking into account the dis- 
location field and volume generation respectively. Calculations of 
relations of probabilities of vacancy and interstitial atom absorption 
by a small neutral discharge in the field of point defects near the 
eta dislocation are performed. The eta value near the dislocation is 
much more than the unit and quickly changes depending on the 
angle and distance to the dislocation. At a great distance eta 
changes slightly and its value corresponds to preference values usu- 
ally employed in the theory of growth rates. A specific distance 
from the dislocation is obtained, beginning from which mutual re- 
combination of point defects plays main part in balance equations. 


52250 (JINR—E-17-81-61) Problem of neutron spectros- 
copy of parametrically non-equilibrium quasiparticles in 
solids. Pt. 2. Numerical calculations of inelastic scattering 
cross sections in InSb. Vo Khong An. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of Theoretical Physics). 
1981. 8p. NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE82700926. 

A suitable for numerical estimations formula for coherent 
neutron inelastic scattering cross sections on the plasmon-phonon 
mixed modes of electron-phonon systems in the parametric reso- 
nance conditions is obtained from the analytical one presented in 
the previous work using some relations of the general parametric 
excitation theory. The cross sections of neutron scattering on the 
high-frequency plasmon-like and the low-frequency longitudinal op- 
tical phonon-like modes in InSb crystals are calculated as functions 
of the driving laser field intensity, which show an increase in values 
by about two orders of magnitude as the field intensity approaches 
the parametric excitation threshold. 


52251 (JINR-R—17-80-411) Surface polariton excitation 
under the action of laser radiation in narrow-gap semiconduc- 
tors. 1. Parallel polarization of an incident wave. Vo Hong 
An. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Theoretical Physics). 1980. 10p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82700927. 

The parametric action of high-power laser radiation on sur- 
face waves in semiconductors with nonparabolic conducting elec- 
tron energy dispersion law of a preudorelativistic type (the Kane 
model) is investigated in the hydrodynamic approximation taking 
into account the retardation effect in the Coulomb interaction be- 
tween particles. The influence of the effect of excitation of a bulk 
plasma wave on the behaviour of the surface polaritons is consid- 
ered, and the expression for the imaginary part of their frequency is 
obtained as a function of their wave vector and the intensity of the 
exciting electromagnetic radiation field. 


52252 (LA-UR—82-1266) Devil's staircase and order 
without periodicity in classical condensed matter. Aubry, S. 
(Los Alamos National Lab., NM (USA)). 1982. Contract 
W-7405-ENG-36. 50p. (CONF-820150—1). NTIS, PC A03/ 
MF AO1. Order Number DE82015744. 

From Devel’s staircase and order without periodicity in clas- 
sical condensed matter; Aussois, France (26 Jan 1982). 

The existence of incommensurate structures proves that 
crystal ordering is not always the most stable one for nonquantum 
matter. Some properties of structures which are obtained by mini- 
mizing a free energy are investigated in the Frenkel Kontorova and 
related models. It is shown that an incommensurate structure can 
be either quasi-sinusoidal with a phason mode or built out of a se- 
quence of equidistant defects (discommensurations) which are 
locked to the lattice by the Peierls force. In that situation the vari- 
ation of the commensurability ratio with physical parameters forms 
a complete devil's staircase with interesting physical consequences. 
Some general results for all structures which minimize a free 
energy are given. In addition to the known crystal and incommen- 
surate structures, the existence of a new class of structures which 
have local order at all scale is predicted. Properties of the new 
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class are described in physical terms and possible applications to 
certain amorphous or nonstoichiometric compounds are discussed. 


52253 (UCRL—85576-Rev.1) Study of shock-induced sig- 
nals and coherent effects in solids by molecular dynamics. 
Karo, A.M.; Walker, F.E.; Cunningham, W.G.; Hardy, J.R. 
(Lawrence Livermore National Lab., CA (USA); Nebraska 
Univ., Lincoln (USA). Behlen Lab. of Physics). 23 Mar 
1982. Contract W-7405-ENG-48. 23p. (CONF-810874—1- 
Rev.1). NTIS, PC A02/MF A0Ol. Order Number 
DE82009803. 

From 8. international colloquium on gasdynamics of explo- 
sions and reactive systems; Minsk, USSR (23 Aug 1981). 

Molecular dynamics calculations are presented that address 
the extent of microscopic detail that can be deduced from macro- 
scopic gauge measurements of shock propagation in condensed sys- 
tems. We have simulated large asymmetrically shock-loaded lat- 
tices, varying the initial temperature of both the loading plates and 
the lattice. Specifically: we have studied triple shock loading of a 
thin lattice; double shock loading of the same lattice; and triple 
shock loading of a thick lattice. In all cases we found strong 
memory effects in that the spall pattern always mirrors the loading 
history. This is a direct consequence of our two basic results: (1) 
the energy in finite width shocks is only weakly coupled to motions 
transverse to their direction of propagation; and (2) coupling be- 
tween shock motion and random thermal motion is relatively weak, 
even in lattices that are near their melting temperatures. 


52254 (UCRL—87777) Investigations of glass structure 
using fluorescence line narrowing and moleuclar dynamics 
simulations. Weber, M.J.; Brawer, S.A. (Lawrence Liver- 
more National Lab., CA (USA)). 2 Jul 1982. Contract W- 
7405-ENG-48. 14p. (CONF-820720—1). NTIS, PC A02/ 
MF AOl1. Order Number DE82018421. 

From 5. international conference on physics of non-crystal- 
line solids; Montepellier, France (5 Jul 1982). 

Portions of document are illegible. 

The local structure at individual ion sites in simple and mul- 
ticomponent glasses is simulated using methods of molecular dy- 
namics. Computer simulations of fluoroberyllate glasses predict a 
range of ion separations and coordination numbers that increases 
with increasing complexity of the glass composition. This occurs at 
both glass forming and glass modifying cation sites. Laser-induced 
fluorescence line-narrowing techniques provide a unique probe of 
the local environments of selected subsets of ions and are used to 
measure site to site variations in the electronic energy levels and 
transition probabilities of rare earth ions. These and additional re- 
sults from EXAFS, neutron and x-ray diffraction, and NMR experi- 
ments are compared with simulated glass structures. 


52255 Thermal-wave depth profiling: Theory. Opsal, J.; 
Rosencwaig, A. (Lawrence Livermore National Labora- 
tory, University of California, Livermore, California 94550). 
Journal of Applied Physics; 53: No. 6, 4240-4246(Jun 1982). 

We have developed a one-dimensional model for thermal- 
wave depth profiling that provides expressions for the temperature 
at the surface of the sample and for the thermoelastic response be- 
neath the surface. The model shows that elastic wave interference 
effects produce significant differences between samples with me- 
chanically free and constrained surfaces, and that thermal- wave 
images of thermal conductivity variations are obtainable from the 
thermoelastic signal only if the front surface is mechanically free. 
We have also considered the case of subsurface heating and found 
that for heating occurring at depths of more than a few thermal dif- 
fusion lengths, the thermoelastic signal becomes independent of 
thermal conductivity variations. This has important implications for 
thermal-wave image range and resolution. 
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52256 (JINR—14-80-240) Microstructure and supercon- 
ducting properties of Nb-Ti thin films. Balalykin, N.I,; 
Vavra, I.; Skrypnik, A.V.; Shabratov, V.G. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Dept. of New Accelera- 
tion Methods). 1980. 4p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE82700954. 

Investigation results of interconnection between microstruc- 
ture and superconducting characteristics of Nb-Ti-thin films with 
Ti content from 30 to 66 at. % are presented. For all the films in- 
vestigated the mean grain size of 100-250 nm is characteristic. The 
density of the defects observed (the grain boundaries, deposition, 
dislocations) depends greatly on the sample composition. The struc- 
ture of the films, deposited upon the copper sublayer, differ from 
the structure of films deposited upon silicon mainly by greater dis- 
location density (approximately by an order). In films with Ti con- 
tent higher than 60 at. % separations of the a-Ti phase are ob- 
served (with the size of approximately 100 nm), which are in some 
triple points of the structure (in the junction of three boundaries of 
grains). Conclusion is made on the effect of the structure defects 
upon the pinning force. 
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52257 (ITEF—142(1980)) Logarithmic _ perturbation 
theory and its application to the Stark effect in a hydrogen 
atom. Alliluev, S.P.; Vainberg, V.M.; Eletskii, V.L.; Popov, 
VSS. (Gosudarstvennyj Komitet po Ispol’ zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1980. 40p. (In Russian). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE82700895. 

The method of calculation of highest orders of the perturba- 
tion theory (PT) in quantum mechanics considered previously is 
generalized on excited states, wave functions of which have nodes. 
For polynominal potentials as well as for potentials containing r~' 
and r~? calculation of Esub(k) coefficients of the PT series for level 
energy is reduced to recursion relations suitable for numerical 
counting. As an example the Stark effect in a hydrogen atom is 
considered. For the states with n=1 and 2 Esub(k) coefficients 
have been found in exact form at k<=14 and numerically up to 
K=160 (n is main quantum level number, K - PT order on E exter- 
nal field). Dispersion relations for E=E(epsilon) level energy and 
Esub(k) output rate at K— infinity to the anti Esub(k) asymptotics 
determined by the level width at epsilon — 0 are discussed. The 
use of the methods of the generalized summation of PT divergent 
series permits determining the AE(epsilon). Stark shift and the y(ep- 
silon) level width in a strong electric field. 


52258 (ITF—81-6-R) Theory of electromagnetic wave 
scattering by elastic vibrations in semi-bounded medium. 
Nguen Van Chong; Kha Vin’ Tan. (AN Ukrainskoj SSR, 
Kiev. Inst. Teoreticheskoj Fiziki). 1981. 18p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE82700898. 

The electromagnetic wave incoherent scattering by elastic 
wave fluctuations in a semi-bounded medium is considered so that 
the scattering coefficients are expressed via spectral correlation 
functions of elastic displacements which are calculated with bound- 
ary conditions taken into account. The processes of elastic electro- 
magnetic wave scattering by the space and volume vibrations are 
investigated. 


52259 (JINR—11-81-385) Stark effect problem as a two- 
parametric spectral problem. Baatar, D.; Puzynin, I.V. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Com- 
puting Techniques and Automation). 1981. 1lp. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE82700899. 

The quantum-mechanical problem about Stark effect is for- 
mulated as the two-parametric spectral problem. For its solution 
the Newton iteration scheme is used. The computational errors are 
analysed. The computation results are compared with those ob- 
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tained by different methods. The efficiency of the method devel- 
oped which does not depend on the problem parameter values is 
demonstrated. 


52260 (JINR—11-81-398) Solving the two-dimensional 
Laplace equation by the method of boundary integral equa- 
tions. Zhidkov, E.P.; Khoromskii, B.N.; Yuldashev, O.I. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Computing Techniques and Automation). 1981. 19p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0Ol1. Order 
Number DE82700900. 

On the basis of the boundary integral equation method high 
accuracy numerical algorithm for solving Laplace's equation on a 
plane with regions with sectionally smooth bound is constructed. 
The method accuracy is estimated and expansion over degrees of 
discrediting step for approximate solutions is established. This ex- 
pansion allows one to applicate the Richardson type extrapolation. 
Efficiency of extrapolation on mesh sequence is illustrated by nu- 
merical example, the accuracy obtained of approximate solutions 
and finite-difference method solutions are compared. 


52261 (JINR—E-2-81-186) Uniform product formulae 
with application to the Feynman-Nelson integral for open sys- 
tems. Exner, P.; Kolerov, G.L. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1981. 
Tp. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE82700901. 

The product formula for perturbations of propagators by 
Faris is generalized: we show that one can use arbitrary partitions 
of a given interval and perform the limit uniformly with respect to 
the partition norm. The results are applied to express solutions of 
the Schroedinger equation, in particular for some complex and 
time-dependent potentials, by means of Nelson-type path integrals. 


52262 (JINR—E-2-81-308) Covariant three-dimensional 
equation for fermion-antifermion system. 2. Transformation of 
interaction amplitudes to a local form in the Lobachevsky mo- 
mentum space. Skachkov, N.B. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1981. 
l6p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE82700904. 

The spin structure of a quasipotential is studied, which intro- 
duces a covariant quasipotential equation for fermion-antifermion 
system. A covariant three-dimensional quasipotential, local in the 
Lobachevsky space, is constructed by means of matrix elements of 
the vector-boson exchange. 


52263 (JINR—E-2-81-419) Noncanonical quantization of 
two particles interacting via a harmonic potential. Palev, 
T.D. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). 1981. 15p. NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE82700906. 

Following the ideas of Wigner a non-canonical quantization 
of a system of two non-relativistic point particles, interacting via a 
harmonic potential is studied. The center-of-mass phase-space varia- 
bles are quantized in a canonical way, whereas the internal momen- 
tum and the coordinates are assumed to be operators, generating 
finite-dimensional representations of the Lie superalgebra A(O, 2). It 
turns out that the operators of the internal Hamiltonian, the relative 
distance, the internal momentum and the orbital momentum com- 
mute with each other. The spectrum of these operators is finite. In 
particular the distance between the particles is preserved in time 
and can have four different values so that the particles are con- 
fined. Every coordinate operator can be diagonalized, however, the 
position of the particles cannot be localized, since the operators of 
the Cartesian cooordinates do not commute. The angular momen- 
tum of the system can be either zero or one (in units h/27/2). 


52264 (JINR-R—2-81-434) Minimal surfaces in nonlinear 
electrodynamics. Chernikov, N.A.; Shavokhina, N.S. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1981. 12p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE82700911. 

A nonlinear electrodynamics is formulated in a multidimen- 
sional world. The plane running wave is shown to be in the nonlin- 
ear electrodynamics the same as in the linear one. An exact solution 
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is given to the problem of collision of two plane running waves. 
The solution is represented by a minimal surface defined by the 
Monge formulae. 


52265 (JINR-R—2-81-435) Solution of the Chew-Low 
equations in quadratic approximation. Gerdt, V.P.; Zharkov, 
A.Yu. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Computing Techniques and Automation). 1981. 10p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOI. 
Order Number DE82700912. 

Within the framework of the iteration scheme for construct- 
ing the general solution of the Chew-Low equations the second- 
order power contributions are found. In contrast to the linear ap- 
proximation quadratic approximation contains an infinite number of 
poles on the complex plane of the uniformizing variable w. It is 
shown that taking into account the second-order corrections in the 
general solution to select the class of solutions with the desired 
Born's pole at w=0. The most cumbersome part of analytical com- 
putations has been carried out by computer using the algebraic 
system REDUCE-2. 


52266 (JINR-R—17-81-465) Kinetic equation for the two- 
level system interacting with electromagnetic field. Bogolyu- 
bov, N.N.; Fam Le Kien; Shumovskii, A.S. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1981. 12p. (In Russian). NTIS (US Sales Only), 
PC A02/MF A011. Order Number DE82700909. 

The generalized kinetic equation for the dynamical system of 
two-level oscillators interacting with electromagnetic field is ob- 
tained on the basis of the Bogolyubov method. This equation is 
used for the investigation of the problem of cooperative spontane- 
ous irradiation. Inhomogeneous Lorentz broading is taken into ac- 
count. 


52267 (LA-UR—82-1427) Intrinsically irreversible heat 
engines. Wheatley, J.C. (Los Alamos National Lab., NM 
(USA)). 1982. Contract W-7405-ENG-36. 27p. (CONF- 
820372—1). NTIS, PC A03/MF AOl. Order Number 
DE82015728. 

From Near zero conference; Stanford, CA, USA (24 Mar 
1982). 

, The concept of an intrinsically irreversible heat engine is ex- 
amined as a means of obtaining temperatures near absolute zero. 
These engines use the irreversible process of thermal conduction to 
achieve the necessary phasing between temperature changes and 
motion of a primary medium and therefore have only one moving 
mechanical element. (GHT) 


52268 (SAND—82-0129C) Two-dimensional radiation in 
absorbing-emitting-scattering media using the P-N approxima- 
tion. Ratzel, A.C.; Howell, J.R. (Sandia National Labs., Al- 
buquerque, NM (USA); Texas Univ., Austin (USA). Dept. 
of Mechanical Engineering). 1982. Contract AC04- 
76DP00789. 52p. (CONF-820604—4). NTIS, PC A04/MF 
A01. Order Number DE82005690. 

From AIAA/ASME joint conference on fluids, plasma, 
thermophysics and heat transfer; St Louis, MO, USA (7 Jun 1982). 

Portions of document are illegible. 

Radiative energy transfer in a gray absorbing, emitting, and 
isotropically scattering medium is considered in a two-dimensional 
rectangular enclosure using the P-N differential approximation. The 
P-1 and P-3 spherical harmonics approximations for the intensity 
distribution are used in this study and uniform volumetric genera- 
tion of energy is included in the energy conservation formulation. 
The two-dimensional partial differential equations (PDE’s) are for- 
mulated for the P-N approximations and are combined to yield a 
single second-order PDE for the P-1 approximation and four cou- 
pled second-order PDE’s for the P-3 approximation. The P-1 ap- 
proximation results are obtained from separation of variables solu- 
tions. The P-3 results are obtained numerically using successive- 
over-relaxation methods to solve the finite difference formulations 
for the four equations and associated boundary conditions. The two 
approximation results are compared with numerical Hottel zone re- 
sults and with results from other approximation methods and show 
that the P-3 approximation can be used for predicting emissive 
power distributions and heat transfer rates in two-dimensional 
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media with opacities of unity or greater. The P-1 approximation is 
found to be identical to the diffusion solution and should thus be 
used only if the medium is optically dense. 


52269 (UCID—19384) Alternative procedures for the de- 
termination of approximate configurational invariants. Hall, 
L.S. (Lawrence Livermore National Lab., CA (USA)). 14 
May 1982. Contract W-7405-ENG-48. 12p. NTIS, PC A02/ 
MF AO1. Order Number DE82014887. 

The conditions for which Eq. (1) possesses an additional iso- 
lating invariant are given in Reference 1, hereafter called I. This 
work also showed how to obtain approximate invariants for many 
systems that do not admit an exact additional integral of the 
motion. The examples given in I were somewhat special, and de- 
pended upon expansions that do not apply in some problems of 
considerable interest. In particular, we want to pave the way here 
for application to the problem of large-orbit particles in a magnetic 
confinement system (e.g., a-particles in a tandem mirror), looking 
for a substitute invariant when the magnetic moment fails. We give 
here the analytic foundations of the procedures for computing an 
approximate invariant for more general V(x,y). In the following we 
continue to take (x,y) = 0; the presence of a small toroidal mag- 
netic field can be incorporated by the perturbation methods given 
in I. 


52270 (UWThPh—81-4) Multipole expansion in general 
relativity. Beig, R. (Vienna Univ. (Austria). Inst. fuer 
Theoretische Physik). 1981. 32p. NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE82700918. 

A recently undertaken study of multipole moments in Gener- 
al Relativity is completed and different approaches summarized in a 
unified manner. Among the new results in this paper is a treatment 
of the behaviour of the multipole moments under finite translations 
and generalizations of the notion of a centre of mass (charge) to the 
case, when the mass is zero. Furthermore the dependence of the 
multipoles on the choice of the potential is studied. 


52271 (UWThPh—81-12) Entropy since Boltzmann. 
Wehrl, A. (Vienna Univ. (Austria). Inst. fuer Theoretische 
Physik). 1981. CONF-8109118—1. 11p. (In German). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82700917. 

The author discusses the development of the concept of en- 
tropy to quantum mechanics. 


52272 (LA-tr—82-22) Calculation of electromagnetic 
fields with variation in phi axisymmetric cavities. Part I. 
Basic relations. Part II. Possibilities of the PRUD code. Dai- 
kovskii, A.G.; Portugalov, Yu.I.; Riabov, A.D. (Los 
Alamos National Lab., NM (USA)). 1982. Contract W- 
7405-ENG-26. Translation of IFVE-OMVI-80-107, 1980; 
IFVE-OMVI-81-60, 1981. 25p. NTIS, PC A02/MF AO1. 
Order Number DE82015446. 

This paper discusses a method for calculation of natural fre- 
quencies and their corresponding electromagnetic fields in axisym- 
metric cavities of an arbitrary shape. The method is based on the 
representation of the equations for electrodynamics in variables H/ 
sub phi/, E/sub phi/. Approximation of the equations for a numeri- 
cal solution of the problem is realized by the method of finite ele- 
ments. 


52273 Aharonov-Bohm effect: Why it cannot be eliminat- 
ed from quantum mechanics. Peshkin, M. (Argonne National 
Lab., IL (USA)). Physics Reports: A Review Section of Physics 
Letters (Section C); 80: No. 6, 377-396(Dec 1981). 

The Aharonov-Bohm effect is a necessary and easily under- 
stood feature of conventional quantum mechanics. Attempts to 
remove it from the theory must involve a drastic change in our un- 
derstanding of the quantization and conservation of angular mo- 
mentum, or of the role of the classical equations of motion in quan- 
tum mechanics. The key point is that a charged particle is the 
source of an electric field which will penetrate a magnetic field 
from which the particle is excluded. The crossed fields contain an- 
gular momentum whose existence alters the motion of the particle 
because the total angular momentum is quantized. 
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52274 (JINR-R—5-81-383) Monte Carlo mixture reci- 
pies. Kostin, B.F.; Mzhaviya, D.A. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems). 1981. 
5p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE82700916. 

An enlightening way to derive a Monte Carlo estimate of an 
integral is proposed. It is applied to show that if a few Monte Carlo 
methods to estimate the integral are available, it may be better to 
use some mixture of them. It is indicated also that the asymmetry of 
a random variable provides the scale of convergence in the sense of 
the central limit theorem. For the Monte Carlo calculations that 
implies that their results are unreliable unless the size of the sample 
is much greater than the asymmetry of the estimator. 


52275 Tests for normality and symmetry. Park, S. Berke- 
ley, CA; Univ. of California (1979). 54p. University Micro- 
films Order No. 80-00,473. 

Thesis (Ph. D.). 

Tests for normality, more generally symmetry, based on 
sample spacings are considered. Conditions are given under which 
the tests are unbiased and have isotonic power properties under 
convex orderings, proposed by Van Zwet, when the weight func- 
tion and scale estimator satisfies certain conditions. Asymptotic nor- 
mality of the tests are obtained under mild conditions on the weight 
function and the underlying distribution function. Consistency of 
the tests are shown for certain alternatives and under the model 
used by Finch (J.A.S.A., June 1977), asymptotic normality of the 
tests are shown for local alternatives. Asymptotically, optimal pro- 
cedures are investigated and an efficient procedure is found. Pitman 
efficiencies of known tests are obtained and a new test which im- 
proves these tests is proposed. 
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52276 (UCRL-Trans—11753) Transverse losses of ions 
through outside probkotrons of an ambipolar trap in the case 
of infrequent collisions, Pekker, L.S.; Stupakov, G.V. (Law- 
rence Livermore National Lab., CA (USA)). [nd]. Contract 
W-7405-ENG-48. Translation of Preprint 81-95, AN SSSR, 
Novosibirsk. 25p. NTIS, PC A02/MF A0Ol1. Order Number 
DE82011428. 

Portions of document are illegible. 

The paper discusses the transverse losses of central ions, cap- 
tured in the outside probkotrons of an ambipolar trap in the case of 
infrequent collisions. These losses are related to an intense distor- 
tion of the drift envelopes in the direction of one of the planes of 
symmetry of the trap, and may greatly reduce the time the plasma 
is retained in the system. The paper obtains expressions for the flux 
of ions from an ambipolar trap. 


52277 (AD-A—106228/0) Tilt and shift mode stability 
with line tying. Memorandum report. Finn, J.M.; Reiman, A. 
(Naval Research Lab., Washington, DC (USA)). 23 Oct 
1981. 57p. NTIS, PC A04/MF AO1. 

Magnetohydrodynamic stability of force free spheromak 
plasmas to n=1 free boundary tilt and radial shift modes is studied. 
The exterior region of open field lines is treated either as a con- 
ducting plasma or as a vacuum. In the former case the effect of line 
typing of the open field lines is present and is found to improve sta- 
bility greatly. The equilibria which have optimum stability proper- 
ties to the tilt and shift modes have a length to diameter ratio of 
0.6, and can be stable with conducting walls at a relatively large 
distance. 
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52278 (CONF-820618—9) Major disruptions, inverse cas- 
cades, and the Strauss equations. Montgomery, D. (College 
of William and Mary, Williamsburg, VA (USA)). 1982. 
Contract AS05-76ET53045. 18p. NTIS, PC A02/MF AOl. 
Order Number DE82017188. 

From International conference on plasma physics; Goteborg, 
Sweden (7 Jun 1982). 

Current-carrying plasmas in a strong dc magnetic field are 
subject to violent disruptions above certain thresholds. At present 
difficult to verify, explanations are typically sought in terms of tear- 
ing modes. An alternative explanation is in terms of inverse magnet- 
ic helicity cascades, generated from a variety of possible sources of 
small-scale MHD turbulence. Strongly anisotropic MHD plasmas 
may be described by the Strauss equations. Indications of turbulent 
inverse cascade behavior for the Strauss equations are sought, in 
parallel with earlier examples from MHD and fluid mechanics. 


52279 (CONF-820694—1) Thresholds for the onset of 
fluid and magnetofluid turbulence. Montgomery, D. (College 
of William and Mary, Williamsburg, VA (USA). Dept. of 
Physics). 1982. Contract AS05-76ET53045. 19p. NTIS, PC 
A02/MF AO1. Order Number DE82017202. 

From Chalmers symposium on plasma theory and experi- 
ment; Aspenasgarden, Sweden (16 Jun 1982). 

Hydrodynamic stability theory has focussed on a few simple 
test cases to obtain the sharpest possible confrontations between 
theory and experiment. Six of these are briefly reviewed: plane Poi- 
seuille and Couette flow, pipe flow, rotating Couette flow, thermal- 
ly-driven Benard convection, and the Blasius laminar boundary 
layer. Linear perturbation theory seems inadequate in the first three 
cases, and satisfactory in the last three. Insufficient information, ex- 
perimental or theoretical, exists in magnetohydrodynamics to make 
any comparably decisive tests. 


52280 (DOE/ET/51013—28) Excitation of quasi-electro- 
static modes in a magnetized plasma by a modulated hollow 
E-beam. Ezzeddine, A.; Smullin, L.D. (Massachusetts Inst. 
of Tech., Cambridge (USA)). Jan 1982. Contract AC02- 
78ET51013. 25p. (PFC/RR—82-1). NTIS, PC A02/MF 
A011. Order Number DE82008441. 

Portions of document are illegible. 

The power radiated into the modes of an infinite magnetized 
plasma by a modulated hollow electron beam is calculated for the 
cases of cold and warm plasmas. The beam is assumed to be sinu- 
soidally density modulated and the induced fluctuating electric field 
is strong enough to quench any beam plasma interaction. Numerical 
results are presented for the power deposited into the plasma at fre- 
quencies near the lower hybrid frequency for different beam plasma 
parameters. 


52281 (DOE/ET/53016—78) Observations of plasma ro- 
tation in the high-beta tokamak Torus II. Kostek, C.; Mar- 
shall, T.C. (Columbia Univ., New York (USA). School of 
Engineering and Applied Science). 1982. Contract AC02- 
76ET53016. 30p. NTIS, PC A03/MF AO1. Order Number 
DE82019373. 

Toroidal and poloidal plasma rotation are measured in a high 
Beta tokamak device by studying the Doppler shift of the 4686 A 
He II line. The toroidal flow motion is in the same direction as the 
plasma current at an average velocity of 1.6 x 10° cm/sec, a small 
fraction of the ion thermal speed. The poloidal flow follows the ion 
diamagnetic direction, also at an average speed of 1.6 x 10° cm/sec. 
In view of certain ordering parameters, the toroidal flow is com- 
pared with the predictions of neoclassical transport theory in the 
collisional regime. For the poloidal motion, however, it appears 
that an (E/sub r/ x B)/B? drift in a positive radial electric field, 
approaching a stable ambipolar state (STRINGER, 1970) is respon- 
sible. Mechanisms for the time evolution of the rotation are also ex- 
amined. The radial electric field responsible for the (E/sub r/ x B)/ 
B? drift is determined from the theory using the measured poloidal 
velocity. 


52282 (DOE/ET/53051—42) Poloidal ohmic heating in a 
multipole. Holly, D.J.; Prager, S.C.; Sprott, J.C. (Wisconsin 
Univ., Madison (USA)). Jul 1982. Contract AC02- 
76ET53051. 22p. NTIS, PC A02/MF AO1. Order Number 
DE82019888. 
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The feasibility of using poloidal currents to heat plasmas 
confined by a multipole field has been examined experimentally in 
Tokapole II, operating the machine as a toroidal octupole. The 
plasma resistivity ranges from Spitzer to about 1500 times Spitzer 
resistivity, as predicted by mirror-enhanced resistivity theory. This 
allows large powers (~ 2 MW) to be coupled to the plasma at 
modest current levels. However, the confinement time is reduced 
by the heating, apparently due to a combination of the input power 
location (near the walls of the vacuum tank) and fluctuation-en- 
hanced transport. Current-driven drift instabilities and resistive 
MHD instabilities appear to be the most likely causes for the fluctu- 
ations. 


52283 (DOE/ET/53088—62) Topics in plasma instabil- 
ities: trapped-particle modes and MHD. Rosenbluth, M.N. 
(Texas Univ., Austin (USA). Inst. for Fusion Studies). Jun 
1982. Contract FG05-80ET53088. 29p. (CONF-820618—10). 
NTIS, PC A03/MF A0O1. Order Number DE82019194. 

From International conference on plasma physics; Goteborg, 
Sweden (7 Jun 1982). 

A theory for trapped-particle modes in tandem mirrors is 
given. (MOW) 


52284 (GA-A—16476) System-wide data management for 
General Atomic’s Doublet III distributed computer system. 
Glad, A.S. (General Atomic Co., San Diego, CA (USA)). 
Feb 1982. Contract AT03-76ET51011. 5p. (CONF-811040— 
181). NTIS. (US Sales Only). Order Number DE82012563. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

Portions of document are illegible. 

A continual increase in diagnostic data has yielded four 
problems which must be addressed and solved for the future: (1) 
the acquisition and processing of the large mass of data must be 
performed in a limited time frame and must extract and present in a 
useful manner a summary of information to permit intelligent ex- 
perimental direction; (2) all diagnostic data for the life of an experi- 
ment must be archived with the ability to retrieve and analyze old 
or new data; (3) the data structures must be standardized to allow 
for exchanges of data internally within a laboratory and externally 
between laboratories. Fewer devices are being built with larger de- 
mands for data acquisition and analysis; and (4) the methods of ac- 
cessing and analyzing data must be standardized between comput- 
ing systems providing better utilization of an experimentalist’s time 
and energy. General Atomic’s Doublet III tokamak fusion experi- 
ment has addressed these problems utilizing a system-wide data 
base structure spanning multiple levels of computer processing. Pre- 
sented in this paper are methods over these multiple levels of com- 
puter processing for standardizing the diagnostic data structures, 
standardizing the methods for accessing the data and providing the 
transferability of analysis tasks. 


52285 (GA-A—16496) Real time two wavelength interfer- 
ometer system. Lee, S.T.; Baker, D.R. (General Atomic Co., 
San Diego, CA (USA)). Feb 1982. Contract ATO3- 
76ET51011. 6p. (CONF-811040—171). NTIS, PC A02/MF 
A01. Order Number DE82012407. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

Portions of document are illegible. 

A two wavelength interferometer system is used to measure 
the electron density in Double III. THe use of two separate wave- 
lengths allows the resolution of phase shifts due to changes in 
plasma density and phase shifts due to mechanical vibrations. The 
initial system collected the measured phase shifts during a shot and 
then subsequent to the shot the electron density as a function of 
time was calculated in a minicomputer. A system is described 
which uses a combined analog and digital electronic circuit to pro- 
duce the plasma density as a function of time during the progress of 
the shot, i.e., in real time. The phase shifts are obtained by an accu- 
rate instantaneous measurement of the intermediate frequency is ob- 
tained by mixing the light in the plasma path with the doppler shift- 
ed light in the reference path. Mathematical operations are per- 
formed on these measured phase shifts by the logic circuit resulting 
in a real time measurement of the plasma density. 
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52286 (GA-A—16736) Dye laser fluorescence spectros- 
copy on the Doublet III tokamak. Muller, C.H. III; Eames, 
D.R.; Burrell, K.H.; Bates, S.C. (General Atomic Co., San 
Diego, CA (USA); Oak Ridge National Lab., TN (USA)). 
May 1982. Contract AT0O3-76ET51011. 2lp. (CONF- 
820545—16). NTIS, PC A02/MF A0Ol. Order Number 
DE82017575. 

From 5. international conference on plasma surface; Gatlin- 
burg, TN, USA (3 May 1982). 

Measurements of edge-region Til impurity densities and cen- 
tral-region deuterium (n=2) densities have been obtained in the 
Doublet III tokamak using laser induced fluorescence spectroscopy. 
Til densities range from 10'* to 10° m~° in ohmically heated D2 
discharges and a factor of 2 to 5 times less in He discharges. Edge 
region Til equilibration times following neutral-beam injection are 
in good agreement with central region ion confinement times sug- 
gesting that energetic charge-exchange neutrals from the plasma 
center are responsible for Til impurities. Resonance fluorescence 
scattering from deuterium atoms in the plasma center has been ob- 
served using a broadband (8 nm) dye laser source and a narrow 
band detector to investigate the feasibility of determining ion tem- 
peratures. 


52287 (GA-A—16786) Theory of runaway-current sus- 
tainment by lower-hybrid waves. Liu, C.S.; Chan, V‘S.; 
Bhadra, D.K.; Harvey, R.W. (General Atomic Co., San 
Diego, CA (USA)). Jun 1982. Contract AT03-76ET51011. 
9p. (CONF-820618—8). NTIS, PC A02/MF AOl. Order 
Number DE82017213. 

From International conference on plasma physics; Goteborg, 
Sweden (7 Jun 1982). 

A mechanism is proposed whereby high phase velocity 
lower hybrid waves can interact with lower parallel velocity elec- 
trons through nonlinearly excited plasma waves. Significant steady- 
state current can be sustained by the rf after the ohmic field is 
turned off in a tokamak provided the initial electron distribution is 
in the runaway regime with density below a critical value. 


52288 (GA-A—16787) Theory of current drive with lower 
hybrid waves. Liu, C.S.; Chan, V.S. (General Atomic Co., 
San Diego, CA (USA)). Jun 1982. Contract AT03- 
76ETS51011. 15p. (CONF-820694—2). NTIS, PC A02/MF 
A01. Order Number DE82017216. 

From Chalmers symposium on plasma -theory and experi- 
ment; Aspenasgarden, Sweden (16 Jun 1982). 

A mechanism is proposed whereby high phase velocity 
lower hybrid waves can interact with lower parallel velocity elec- 
trons through nonlinearly excited plasma waves. Significant steady- 
state current can be sustained by the rf after the ohmic field is 


turned off in a tokamak provided the initial electron distribution has 
a substantial runaway tail. 


52289 (IAE—3300/1) Nonlinear evolution of MHD insta- 
bilities. Zueva, N.M.; Solov’ev, L.S. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Atomnoj Ehnergii). 1980. 80p. (In Russian). NTIS (US 
Sales Only), PC AOS5/MF AOl. Order Number 
DE82700933. 


The problems of nonlinear theory of MHD instability, some 
analytical solutions of one-dimensional dynamic and two-dimension- 
al kinematic problems and the problems of helical MHD instability 
in a plasma cylinder and axially-symmetric MHD instability in a Z- 
pinch are considered. The initial configuration is assumed to be 
equilibrium but unstable and its motion is initiated by a small initial 
disturbance. Instability evolution at a nonlinear stage is investigated 
by means of computer numerical integrating of the total system of 
MHD equations of motion. Limiting by two-dimensional motions 
class allows using the visual apparatus of freezed in functions satis- 
fying in ideal gasodynamics the equation deltaPSIsub(i)/ 
deltat+ vector Vgrad PSIsub(i)=0. The investigation of evolution 
of axially symmetric MHD-instability in Z-pinch systems allows to 
construct on uncontradictory scheme of physical processes occur- 


ing in them from the initial discharge state to cylindrical equilibri- 
um state. 


ERA VOL. 7, NO. 19 / 6540 


52290 (IAE—3334/7) Electron behaviour in the Ogra-3B 
magnetic trap with minimum-B configuration. Zhil'tsov, 
V.A.; Skovoroda, A.A. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1980. 40p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE82700936. 

Experimental results on investigation of electron temperature 
and potential in a min B open trap at low density (w/sub(pi)/ 
<=w/sub(ci)/ are given. They have shown the existence of two 
mechanisms of anomalous plasma potential increase: electron heat- 
ing on development of icon cyclotron instability and an increased 
transverse electron diffusion caused by low-frequency (w< <w/ 
sub(ci)/ flute oscillations. The electrons leave the trap on the peri- 
phere in a narrow layer where a potential sharp change occurs. 
The theory of electrons transfer across the magnetic field under the 
effect of monochromatic low-frequency oscillations is analized. Ex- 
pressions for diffusion coefficients in various regimes are obtained. 
It is pointed out that analogous phonomena may occur also at high 
plasma density. 


52291 (I[AE—3335/6) Electron cyclotron resonance as a 
plasma diagnostic technique in open traps. Skovoroda, A.A.; 
Chulkov, G.N. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1980. 46p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE82700937. 

The electron cyclotron frequency harmonics resonance in a 
magnetic field, the value of which has an extremum is considered in 
the study. The calculation of electromagnetic waves absorption co- 
efficients, at electron cyclotron resonance with allowance for var- 
ious widening mechanisms for the second and higher harmonics, 
the previously obtained results for the first harmonic are analized. 
It is shown that the resonance wave absorption near by magnetic 


field extrema is determined by the nature of absorption line widen- 
ing while the absorption coefficient being sufficiently remote from 
extrema is independent of the widening mechanism and may be ex- 
pressed by an analytical expression. A possibility of using the re- 
sults obtained for local measurements of plasma density electron 
distribuin function and magnetic field value in adiabatic traps is dis- 
cussed. 


52292 (IAE—3347/6) Collisionless compression of Z 
pinch. Ananin, S.I.; Gureev, K.G. (Gosudarstvennyj Komi- 
tet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Atomnoj Ehnergii). 1980. 14p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82700938. 

A self-consistent problem of collisionless compression of Z- 
pinch is solved taking into account partical local velocity distribu- 
tion. Vlasov one-dimensional kinetic equation is the basis of the Z- 
pinch model. The process of plasma shell compression and pinch 
formation is considered. Results of solutions for collisionless and 
collision Z-pinches are compared. Particle velocity distribution in 
collisionless Z-pinch is shown to be strongly non-monotonous. 


52293 (INIS-mf—6859) Measurements of continous x ra- 
diation and determination of energy distribution function of 
high energy electrons in ECR plasma. Bernhardi, K. 
(Bochum Univ. (Germany, F.R.). Abt. Physik und Astrono- 
mie). 7 May 1980. 71p. (In German). NTIS (US Sales Only), 
PC A04/MF AO1. Order Number DE82780502. 

Thesis. 

This thesis is concerned with plasma diagnostics of relativis- 
tic electrons by measurements of synchroton radiation and X-ray 
bremsstrahlung. The electron distribution function of the hot elec- 
trons and anisotropy effects were determined. The electron accel- 
eration is produced by microwave radiation and electron cyclotron 
resonances in magnetic mirror fields. (HT). 
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52294 (INIS-mf—6860) Investigation of plasma turbu- 
lence in a theta-pinch discharge. Lins, G. (Bochum Univ. 
(Germany, F.R.). Abt. Physik und Astronomie). 25 Jun 
1980. 97p. (In German). NTIS (US Sales Only), PC A05/ 
MF AO1. Order Number DE82780503. 

Thesis. 

This thesis is concerned with investigations of plasma turbu- 
lence in a 3 KJ Theta-Pinch during implosion by high-frequency 
Stark-effect and Thomson scattering. The next points are modifica- 
tions of electron-distribution function by ionization in low preioni- 
zized turbulent plasma and energy losses by particle flow and heat 
flow at the ends. (HT). 


52295 (INIS-mf—6861) Measurement of excitation-ex- 
change rates in hydrogen-deuterium plasma mixtures by laser- 
resonance fluorescence. Follmer, K.P. (Bochum Univ. (Ger- 
many, F.R.). Abt. Physik und Astronomie). 25 Jun 1980. 
69p. (In German). NTIS (US Sales Only), PC A04/MF 
A0O1. Order Number DE82780504. 

Thesis. 

This thesis is concerned with investigations of excited states 
exchange rates and cross sections in hydrogen-deuterium plasma 
mixtures by fluorescence spectroscopy and measurement of line 
broadening and cross sections by 100 MHz counter electronics. A 
numerical simulation with mathematical models is developed. 


52296 (INIS-mf—6937, pp vp) Electron momentum dis- 
tribution, velocity space instability and angular momentum in 
relativistic large aspect ratio diodes. Hazak, G. (Israel 
Atomic Energy Commission, et Nuclear Research 
Center-Negev:; Zarmi, Y.; Zinamon, Z. (Weizmann Inst. of 
Science, Rehovoth (Israel)). 1980. "NTIS (US Sales Only), 
PC Al4/MF AOl. 


From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


52297 (INIS-mf—6937, pp vp) Momentum coupling in 
laser-produced plasma. Bar-Noy, T.; Birnboim, A. (Israel 
Atomic Energy Commission, Beersheba. Nuclear Research 


Center-Negev). 1980. NTIS (US Sales Only), PC Al4/MF 
A0l. 


From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


52298 (INIS-mf—6937, pp vp) Diffusion of suprathermal 
electrons in the corona of laser-produced plasma. Strauss, M.; 
Oreg, J.; Shvarts, D. (Israel Atomic Energy Commission, 
Beersheba. Nuclear Research Center-Negev). 1980. NTIS 
(US Sales Only), PC A1l4/MF AO1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


52299 (IPF—81-2) Influence of high voltages on a plasma 
focus - an experimental study. Oppenlaender, T. (Stuttgart 
Univ. (TH) (Germany, F.R.). Inst. fuer Plasmaforschung). 
Jan 1981. 74p. (In German). NTIS (US Sales Only), PC 
A04/MF AO1. Order Number DE82750493. 

Thesis. 


The measurements presented show that, apart from technical 
problems, the use of high charging voltages is favourable: the ca- 
pacitor battery is used more efficiently, higher plasma parameters 
(electron density, current, higher beam intensity) can be obtained, 
and a better efficiency (number of neutrons produced per stored kJ) 
is found. There are, however, problems too. The excellent match- 
ing of the capacitor battery to the load results in a shorter oscilla- 
tion time of the discharge compared with systems using a lower 
charging voltage. As the characteristic velocities in the propagation 
and compression phase are not changed, relatively small electrode 
arrangements have to be used. This, however, results in a high cur- 
rent load of the anode leading to the formation of current spokes in 
the ignition region, which destroys the effective production of a 
focus plasma. 
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52300 (IPF—81-4) Phase modulator with high time and 
angular resolution for the measurement of Faraday rotation 
with a carrief-frequency polarimeter. Vogel, T. (Stuttgart 
Univ. (TH) (Germany, F.R.). Inst. fuer Plasmaforschung). 
Jan 1981. 87p. (In German). NTIS (US Sales Only), PC 
A05/MF AOt. Order Number DE82750494. 

Two different phase demodulators, an analog type (ring 
mixer) and a digital type (PLL-detector) were studied. First, these 
demodulators were tested by electrical simulation of the optical sig- 
nals. A CO: laser and an acousto-optical modulator were used to 
build up a carrier-frequency polarimeter. The necessary angular res- 
olution was demonstrated by measurements with an InSb solid-state 
plasma in a varying magnetic field. The polarimeter results can be 
transferred directly to carrier-frequency interferometry. 


52301 (ITEF—177(1980)) Plasma heating by heavy ion 
beams. Basko, M.M.; Sokolovskii, M.V. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1980. 24p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE82700939. 

It is shown that heavy ions in intense beams with Wsub(B) 
approximately equal to 10'* Wxcm™~? lose their energy predominant- 
ly through individual Coulomb collisions. A universal formula is 
given that accounts for the Coulomb energy losses in partially ion- 
ized dense nondegenerate plasmas. An approximate procedure al- 
lowing for the shell corrections and a new formula for the effective 
ion charge proposed are compared in detail with the data of slow- 
ing-down experiments in a neutral medium. A model problem of 
lead plasma heating by a uranium beam with the initial ion energy 
Esub(B)= 10 GeV and intensity Wsub(B)= 10! Wxcm~? is calculat- 
ed. 


52302 (ITF—81-56-R) Electrodynamics of plasma with a 
random scattering boundary. Usenko, A.S.; Yakimenko, I.P. 
(AN Ukrainskoj SSR, Kiev. Inst. Teoreticheskoj Fiziki). 
1981. 41p. (In Russian). NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE82700940. 

A general electromagnetic solution of the Maxwell-Boltzman 
equations for the case of semibounded multicomponent plasma is 
obtained assuming that charged particles undergo random scatter- 
ing at the boundary and the full flux of particles is preserved in this 
case. The dielectric response functions and the correlation functions 
of microcurrents for the plasma system are found. The relation be- 
tween these functions is written as a generalization of the fluctua- 
tional-dissipative theorem. 


52303 (ITF—81-64-R) Influence of the intensive short- 
wave ion sound on the dissipation of the HF energy in the 
regime of strong Langmuir turbulence. Kargin, A.Yu. (AN 
Ukrainskoj SSR, Kiev. Inst. Teoreticheskoj Fiziki). 1981. 
13p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE82700941. 

Nonlinear damping of the plasma waves on slow electrons 
due to the effect of the short-wave ion sound, generated under col- 
lapse in strongly nonisothermal plasma, is considered. Such a damp- 
ing may be of vital importance for the dissipation of HF energy in 
the regime of strong Langmuir turbulence. 


52304 (ITP—81-36-E) Sum rules and non-linear fluctu- 
ation-dissipation theorem for the plasma kinetic coefficients. 
Kargin, A.Yu. (AN Ukrainskoj SSR, Kiev. Inst. Teoreti- 
cheskoj Fiziki). Mar 1981. 21lp. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE82700942. 

A general fluctuation-dissipation theorem is derived that 
connects an arbitrary order spectral correlation function for current 
density fluctuations and non-linear response tensor for an equilibri- 
um plasma. Inversion of the non-linear fluctuation-dissipation theo- 
rem is considered for the case of cubic non-linearity. Sum rules and 
other relations for non-linear plasma kinetic coefficients are ob- 
tained. 
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52305 (KFTI—80-38) Slow and fast diffusion times of 
electromagnetic field. Romanov, S.S. (AN Ukrainskoj SSR, 
Kharkov. Fiziko-Tekhnicheskij Inst.). 1980. 4p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A01. Order Number 
DE82700943. 

A task on the electromagnetic field diffusion through a con- 
ductor layer has been considered. "Slow" and "fast" diffusion times 
through an envelope material of which possesses the end conduc- 
tivity have been calculated. Slow” time is proportional to a con- 
ductor thickness, '’fast’’-square thickness. 


52306 (LA-UR—82-1034) Self-consistent electron trans- 
port in collisional plasmas. Mason, R.J. (Los Alamos Nation- 
al Lab., NM (USA)). 1982. Contract W-7405-ENG-36. 20p. 
(CONF-820429—2). NTIS, PC A02/MF AOl. Order 
Number DE82014083. 

From Los Alamos/CEA conference; Paris, France (19 Apr 
1982). 

; Portions of document are illegible. 

A self-consistent scheme has been developed to model elec- 
tron transport in evolving plasmas of arbitrary classical collisiona- 
lity. The electrons and ions are treated as either multiple donor-cell 
fluids, or collisional particles-in-cell. Particle suprathermal electrons 
scatter off ions, and drag against fluid background thermal elec- 
trons. The background electrons undergo ion friction, thermal cou- 
pling, and bremsstrahlung. The components move in self-consistent 
advanced E-fields, obtained by the Implicit Moment Method, 
which permits At >> w/sub p/~' and Ax >> lambda/sub D/ - 
offering a 10? - 10°-fold speed-up over older explicit techniques. 
The fluid description for the background plasma components per- 
mits the modeling of transport in systems spanning more than a 
107-fold change in density, and encompassing contiguous collisional 
and collisionless regions. Results are presented from application of 
the scheme to the modeling of CO: laser-generated suprathermal 
electron transport in expanding thin foils, and in multi-foil target 
configurations. 


52307 (LA-UR—82-1063) Methods for two-dimensional 
charged-particle transport in collisionless plasmas. Forslund, 
D.W.; Brackbill, J.U. (Los Alamos National Lab., NM 
(USA)). 1982. Contract W-7405-ENG-36. 39p. (CONF- 
820429—3). NTIS, PC A03/MF AOl. Order Number 
DE82014044. 

From Los Alamos/CEA conference; Paris, France (19 Apr 
1982). 

. Portions of document are illegible. 

A new method for modeling multi-dimensional charged par- 
ticle transport in self-consistent electric and magnetic fields is pre- 
sented. An implicit formulation of the Vlasov-Maxwell equations 
removes the usual restrictions on time and mesh spacing so that 
low frequency and large scale-length plasma phenomena can be 
studied. The improvement over previous explicit methods is literal- 
ly orders of magnitude. As developed in a new code VENUS, we 
describe the algorithm and its stability and accuracy properties. 
This method allows one to bridge the enormous gap between the 
high frequency short scale-length collective plasma phenomena and 
the slow time scales and large-scale lengths of hydrodynamic proc- 
esses. It should result in a significant improvement of phenomenolo- 
gical models of transport in existing hydrodynamics codes. Applica- 
tions are given that include the discovery of the important role of 
self-generated magnetic fields in the convective transport of elec- 
tron energy in laser irradiated plasmas. The transport, which occurs 
in the magnetized collisionless plasma corona, carries energy large 
distances from the laser deposition region in agreement with a wide 
variety of experimental data on apparent inhibited electron trans- 
port and fast ion loss. 


52308 (LA-UR—82-1358) Statistical 
magnetohydrodynamics and reversed-field-pinch quiescence. 
Turner, L. (Los Alamos National Lab., NM (USA)). 1982. 
Contract W-7405-ENG-36. 24p. (CONF-820644—1). NTIS, 
PC A02/MF AO1. Order Number DE82015740. 

From Conference on new trends in unconventional ap- 
proaches to magnetic fusion; Stockholm, Sweden (16 Jun 1982). 

A statistical model of a bounded, incompressible, cylindrical 
magnetofluid is presented. This model predicts the presence of 
magnetic fluctuations about a cylindrically-symmetric, Bessel-func- 
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tion-model, mean magnetic field, which satisfies del x <B> = p 
<B>. As 6 — 1.56, the model predicts that the significant region 
of the fluctuation spectrum narrows down to a single (coherent) m 
= 1 mode. An analogy between the Debye length of an electrostat- 
ic plasma and p~! suggests the physical validity o the model's pre- 
diction of <8B(r)8B(r’)> when /r - r'/ = po. 


52309 (LRP—195/81) Alfven-wave coupling experiments 
on the TCA tokamak. de Chambrier, A.; Cheetham, A.D.; 
Heym, A.; Hofmann, F.; Joye, B.; Keller, R.; Lietti, A.; 
Lister, J.B.; Pochelon, A. (Ecole Polytechnique Federale, 
Lausanne (Switzerland). Centre de Recherches en Physique 
des Plasmas). Oct 1981. 23p. NTIS (US Sales Only), PC 
A02/MF AOl1. Order Number DE82903463. 

Low power RF absorption experiments have been carried 
out on the TCA Tokamak using a complete toroidal antenna struc- 
ture, with ranges of frequency and wavelength such that the shear 
Alfven wave can be excited. The general features of the Alfven ab- 
sorption are in agreement with predictions. Excitation of narrow 
resonance structures with Aw/w<5% has been observed. These re- 
sonances are attributed to low n-number kink modes close to the 
threshold of the Alfven continuum at the plasma center. They are 


observed for mode helicity of the same sign as that of the magnetic 
field. 


52310 (NP—2905073) Electron cyclotron instability of a 
beam-plasma system immersed in a magnetic beach. Varan- 
das, C.A.F.; Cabral, J.A.C. (Instituto Superior Tecnico, 
Lisbon (Portugal). Lab. de Electrodinamica). Mar 1982. 8p. 
Dep. NTIS (US Sales Only) MF AOl. Order Number 
DE82905073. 

Portions of document are illegible. 

The linear development of the electron cyclotron instability 
of a beam-plasma system in a magnetic beach is studied. Beaches of 
positive as well as negative B-field gradients are considered. The 
experimental results concerning the excited instability spectra are 
interpreted in terms of local dispersion analysis. 


52311 (ORNL/TM—8179) Hard x-ray measurements of 
the hot-electron rings in EBT-S, Hillis, D.L. (Oak Ridge Na- 
tional Lab., TN (USA)). Jun 1982. Contract W-7405-ENG- 
26. 24p. NTIS, PC A02/MF AOl. Order Number 
DE82015818. 

A thorough understanding of the hot electron rings in 
ELMO Bumpy Torus-Scale (EBT-S) is essential to the bumpy torus 
concept of plasma production, since the rings provide bulk plasma 
stability. The hot electrons are produced via electron cyclotron res- 
onant heating using a 28-GHz cw gyrotron, which has operated up 
to power levels of 200 kW. The parameters of the energetic elec- 
tron rings are studied via hard x-ray measurement techniques and 
with diamagnetic pickup coils. The hard x-ray measurements have 
used collimated NalI(Tl) detectors to determine the electron tem- 
perature T/sub e/ and electron density n/sub e/ for the hot elec- 
tron annulus. Typical values of T/sub e/ are 400 to 500 keV and of 
n/sub e/ 2 to 5 x 101! cm™*. The total stored energy of a single 
energetic electron ring as measured by diamagnetic pickup loops 
approaches ~ 40 J and is in good agreement with that deduced 
from hard x-ray measurements. By combining the experimental 
measurements from hard x-rays and the diamagnetic loops, an esti- 
mate can be obtained for the volume of a single hot electron ring. 
The ring volume is determined to be ~ 2.2 litres, and this volume 
remains approximately constant over the T-mode operating regime. 
Finally, the power in the electrons scattered out of the ring is 
measured indirectly by measuring the x-ray radiation produced 
when those electrons strike the chamber walls. The variation of this 
radiation with increasing microwave power levels is found to be 
consistent with classical scattering estimates. 


52312 (ORNL/TM—8211) Temperature limit in ECH 
hot electron plasmas. Uckan, N.A. (Oak Ridge National 
Lab., TN (USA)). Jun 1982. Contract W-7405-ENG-26. 
17p. NTIS, PC A02/MF AO1. Order Number DE82015820. 

During the last two decades the production of high-beta, hot 
electron plasmas with electron cyclotron heating (ECH) has been 
amply demonstrated in open and closed geometries. A wide variety 
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of conditions was present in these experiments with a factor of 2 
change in device dimensions and more than an order of magnitude 
change in magnetic fields (~ 1 to 10 kG), ECH frequencies (~ 6 
to 55 GHz), and hot electron temperatures (~ 50 to 1200 keV). An 
analysis of the data from all the experiments that used single ECH 
frequency indicates that the hot electron temperatures do increase 
with magnetic field strength (or, equivalently, ECH frequency) and 
scale length. In particular, they all obey rho/L = constant (~ 5 to 
6 x 10~?) scaling, where rho and L are the hot electron gyroradius 
(relativistic) and the magnetic field scale length, respectively. This 
is roughly the value at which conservationof the adiabatic invariant 
p begins to break down and suggests that the hot electron tempera- 
tures are probably limited by nonadiabatic particle behavior. Re- 
sults, primarily from hot electron ring experiments (ELMO, EBT, 
NBT, etc.), are discussed, and projections for future experiments 
are given. It is shown that although in all previous experiments the 
ring temperature is determined by the rho/L criterion EBT-P will 
be the first experiment unconstrained by this limit. 


52313 (ORNL/TM—8341) Implementation of the re- 
duced charge state method of calculating impurity transport. 
Crume, E.C. Jr.; Arnurius, D.E. (Oak Ridge National Lab., 
TN (USA)). Jul 1982. Contract W-7405-ENG-26. 3lp. 
NTIS, PC A03/MF A0Ol1. Order Number DE82018207. 

A recent review article by Hirshman and Sigmar includes 
expressions needed to calculate the parallel friction coefficients, the 
essential ingredients of the plateau-Pfirsch-Schluter transport coeffi- 
cients, using the method of reduced charge states. These expres- 
sions have been collected and an expanded notation introduced in 
some cases to facilitate differentiation between reduced charge state 
and full charge state quantities. A form of the Coulomb logarithm 
relevant to the method of reduced charge states is introduced. This 
method of calculating the f/sub ij//sup ab/ has been implemented 
in the impurity transport simulation code IMPTAR and has result- 
ed in an overall reduction in computation time of approximately 
25% for a typical simulation of impurity transport in the Impurity 
Study Experiment (ISX-B). Results obtained using this treatment 
are almost identical to those obtained using an earlier approximate 
theory of Hirshman. 


52314 (PPPL—1864) Technique for measuring the fast 
3He** distribution during ;sHe** minority ICRF heating. 
Post, D.E.; Grisham, L.R.; Medley, S.S. (Princeton Univ., 
NJ (USA). Plasma Physics Lab.). Dec 1981. Contract 
AC02-76CH03073. lip. NTIS, PC A02/MF AOl. Order 
Number DE82005729. 

A technique for measuring the fast sHe** distribution during 
sHe** minority ICRF heating is discussed. The technique involves 
the use of 10 to 100 keV neutral helium beams to neutralize the fast 
sHe** ions by double charge exchange (sHe** + 4He® — sHe® + 
sHe**). The neutralized fast sHe atoms then escape from the 
plasma and are detected by conventional neutral particle analyzing 
apparatus. By the use of such a technique, the effectiveness of the 
coupling of the ion cyclotron waves to the sHe** minority could 
be measured. 


52315 (SAI—254-82-173-LJ) Radial transport, end loss, 
and ambipolarity in tandem mirrors. Myra, J.R.; Catto, P.J. 
(Science Applications, Inc., Boulder, CO (USA). Plasma 
Research Inst.). Jun 1982. Contract AC03-76ET53057. 41p. 
(PRI—43). NTIS, PC A03/MF AOl. Order Number 
DE82019546. 


A simple one-dimensional (radial) model describing end loss 
and radial transport in a tandem mirror is developed. The model 
enables a self-consistent calculation of various ambipolar potential 
profiles and the center cell density profile in the presence of either 
conducting or insulating end walls. Results of the computation re- 
produce many features seen in the Tandem Mirror Experiment 
(TMX). Signatures of radial transport are delineated, and the effect 
on confinement is studied over a range of parameters. Optimal and 
critical values in parameter space are also investigated. 


70 FUSION ENERGY 
7001 Plasma Research 


52316 (SFTI—12) Generation of stationary currents and 
control of plasma transport in a toroidal magnetic trap when 
Alfven heating (w<w/sub(ci)/. Demirkhanov, R.A.; Kirov, 
A.G.; Ruchko, L.F.; Sukachev, A.V. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Sukhumi. 
Fiziko-Tekhnicheskij Inst.). 1980. 20p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82700945. 

The results of experimental study on excitation of quasista- 
tionary currents in the stellarator plasma by radiowaves (w<w/ 
sub(ci)/ at the Alfven heating and the effect of these waves on the 
plasma transport across a magnetic field are described. The experi- 
ments have been carried out at the P-O three-cut stellarator with a 
great 50 cm radius and a 5 cm, small one. Hydrogen and helium 
have been investigated at initial pressures of 0.1-2x10~* torr; mag- 
netic fields - 1.5-6 kGs and rotary transformation angles -0.2-0.5. In 
the course of the experiments plasma quasistationary current, loop 
voltage, plasma absorbed HF power and plasma density have been 
registered. When Alfven heating obtained are quasistationary cur- 
rents of 1.2 kA at diamagnetic direction of the HF field rotation, 
the plasma fillament current density being 30 Axcm™%, rotary trans- 
formation angle reaching 2.2. The possibility of plasma transport 
control across a magnetic field due to the electromagnetic wave ro- 
tation over a small azimouth has been found. Under wave propaga- 
tion in the direction of an electron diamagnetic drift a decrease of 
particle transport and plasma energy takes place. 


52317 (TRITA-EPP—81-03) Appendix to the paper T/ 
sub (e)/ determination in low-density plasmas from the He I 
3889 and 5016 Aa line intensities. Brenning, N. (Kungliga 
Tekniska Hoegskolan, Stockholm (Sweden). Institutionen 
foer Plasmafysik). Oct 1981. 6p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE82700946. 

The use of HEI 3889 Aa line for measurements of plasma 
electron temperature is discussed. The reduction in line intensity 
due to absorption is calculated, and a useful range of parameters is 
determined, within the T/sub (e)/ determination is uninfluenced by 
the effects of absorption. 


52318 (UCRL—52000-82-6) Energy and_ technology 
review. (Lawrence Livermore National Lab., CA (USA)). 
Jun 1982. Contract W-7405-ENG-48. 28p. NTIS, PC A03/ 
MF AO1. Order Number DE82019371. 

Brief reviews are presented of research programs at Law- 
rence Livermore Laboratory. In one, fast and precise measurement 
techniques to meet the demanding specifications for microsphere 
targets used in inertial-confinement fusion experiments are de- 
scribed. Another program is described in which a Raman-spectros- 
copy microprobe is used to perform molecular-structure analyses 
on submicron-size particles. Finally, the first year of the controlled 
thermonuclear reactions program is described. (GHT) 


52319 (UCRL—86162-Rev.1) Design of neutron streak 
camera for fusion diagnostics. Wang, C.L.; Kalibjian, R.; 
Singh, M.S. (Lawrence Livermore National Lab., CA 
(USA)). Jun 1982. Contract W-7405-ENG-48. 14p. (CONF- 
820824—7-Rev.1). NTIS, PC A02/MF AO1. Order Number 
DE82018393. 

From 15. international congress on high speed photography 
and photonics; San Diego, CA, USA (21 Aug 1982). 

The D-T burn time for advanced laser-fusion targets is cal- 
culated to be very short, < 50 ps. We describe the design of a neu- 
tron streak camera of 16 ps resolving time that can be used to study 
the temporal history of fusion burn. The cathode of the neutron 
streak camera is sensitive to neutrons and is curved such that the 
difference in the neutron path lengths from a point source to var- 
ious parts of the cathode is compensated by electron transit times 
within the streak tube. Thus the cathode can be made large for 
high sensitivity, without sacrificing time resolution. The cathode is 
coated with 1 wm UOk. Each fission fragment leaving the cathode 
generates 400 secondary electrons that are all < 20 eV. These elec- 
trons are focussed to a point with an extractor and an anode, and 
are then purified with an electrostatic deflector. The electron beam 
is streaked and detected with the standard streak camera tech- 
niques. Careful shielding is needed for x-rays from the fusion target 
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and general background. It appears that the neutron streak camera 
can be a viable and unique tool for studying temporal history of 
fusion burns in D-T plasmas of a few keV ion temperature. 


52320 (UCRL—86424) Backlighting prospects for ICF 
targets. Rupert, V.; Matthews, D.; Ahlstrom, H.; Attwood, 
D.; Price, R.; Coleman, L.; Manes, K.; Slivinsky, V. (Law- 
rence Livermore National Lab., CA (USA)). 1981. Contract 
W-7405-ENG-48. 26p. (CONF-811028—13). NTIS, PC 
A03/MF A0O1. Order Number DE82013852. 

From 23. annual meeting of the division of plasma physics of 
the APS; New York, NY, USA (12 Oct 1981). 

Portions of document are illegible. 

High energy x-ray backlighters are necessary to diagnose the 
implosion symmetry and stability of intermediate and high density 
targets. Synchronization requirements between the target irradiat- 
ing pulse and the radiograph place severe constraints on the type of 
x-ray sources which can be used and favors laser irradiated back- 
lighters. Data gathered on line emitters as a function of laser pulse- 
length, wavelength and intensity in the 5 to 10 keV region are used 
to determine which diagnostic instruments will be feasible for ICF 
target experiments, and the requirements for backlighter irradiation. 


52321 (UCRL—87752) Investigation of other operating 
points for the RCA streak tube in the Lawrence Livermore 
National Laboratory streak camera. Thomas, S.W.; Peterson, 
R.L.; Griffith, R.L. (Lawrence Livermore National Lab., 
CA (USA)). Jul 1982. Contract W-7405-ENG-48. 8p. 
(CONF-820824—9). NTIS, PC A02/MF AOl. Order 
Number DE82019065. 

From 15. international congress on high speed photography 
and photonics; San Diego, CA, USA (21 Aug 1982). 

The soft x-ray streak camera uses the RCA C73435 streak 
tube body fitted with a removable x-ray cathode. The front of the 
streak tube is exposed to the vacuum of an experimental chamber, 
which is not entirely under the control of a streak camera operator. 
Occasionally, the vacuum becomes poor enough to cause corona 
and arcing from the cathode to the chamber wall. The corona 
problem is more difficult because the dimensions of the x-ray 
camera body are smaller than for the optical camera body. There- 
fore, we investigated the effects on camera performance of decreas- 
ing the accelerating voltage at the cathode from the customary 17 
kV. Several operating points were evaluated and 12 kV cathode-to- 
anode with 5 kV cathode-to-grid were selected for more detailed 
investigation. Transverse spatial resolution and dynamic range were 
found to be essentially the same as at our normal operating point of 
17 kV for the cathode and 2500 V on the grid. Magnification, 
sweep linearity and absolute sensitivity changed as expected. In the 
course of the investigation, we measured the dynamic range with 
our CCD readout system. The effect of Coulomb repulsion at the 


crossover point was also measured and found not to affect dynamic 
range. 


52322 Field imperfection induced frequency shifts in a 
Penning trap. O, C.; Gaertner, G.F.; Schuessler, H.A. (De- 
partment of Physics, Texas A&M University, College Sta- 
tion, Texas 77843). Applied Physics Letters; 41: No. 1, 33-35(1 
Jul 1982). Contract AS05-80ER 10578. 

The effects of field imperfections on the cyclotron resonance 
frequency of charged particles stored in imperfect Penning traps 
were evaluated. Anharmonicity in the electric potential distribution 
and the magnetic field misalignment lead to shifted and asymmetri- 
cally broadened resonance signals. The frequency shifts were ob- 
served experimentally. The corrected cyclotron resonance frequen- 
cies are in good agreement with the cyclotron frequency obtained 
through extrapolation to zero confining voltage. 


52323 Comparison of spectroscopic and Thomson scatter- 
ing measurements of electron densities and temperatures in a 
transient expanding plasma flow. Heidrich, J.E.; Jacoby, 
B.A.; York, T.M.; Robinson, J.W. (The Pennsylvania State 
University, University Park, Pennsylvania 16802). Journal of 
Applied Physics; 53: No. 6, 4130-4135(Jun 1982). Contract 
AC02-76ET53018. 


The expansion flow of helium plasma in the end loss region 
of a theta pinch has been studied. The accuracy of several spectros- 
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copic techniques for determining plasma properties in the transient, 
inhomogeneous plasma has been evaluated. Plasma at a location of 
2.5 cm outside the end of a 25- cm long theta-pinch coil is charac- 
terized by N/sub e/ ~10'® cm™%, T/sub e/ ~6 eV. Radial electron 
density profiles were obtained by: (1) Abel inversion of plasma con- 
tinuum emission from chords across the plasma column to produce 
relative radial electron density profiles, with normalization by a 
new technique, whereby a theoretical He II 4686-A spectral profile 
is calculated and compared to that observed experimentally being 
emitted across the diameter of the plasma column; and (2) direct 
prediction of an absolute electron density profile by Abel inversion 
of He II 4686-A spectral profiles obtained by viewing chords across 
the plasma column. Electron temperatures were obtained from 
spectroscopic measurements across the diameter of the plasma flow 
by: (1) measurement of the ratio of the He II 4686-A line intensity 
to the underlying continuum intensity; and (2) measurement of the 
absolute intensity of the He II 4686-A line. The accuracy of these 
spectroscopic techniques in a pulsed discharge, with plasma under- 
going flow expansion, will be indicated by comparison of the re- 
sults with those from Thomson scattering. 


52324 Energy transport equations for a bumpy torus. 
Pao, Y. (Courant Institute of Mathematical Sciences, New 
York University, New York, New York 10012). Physics of 
Fluids; 25: No. 6, 1007-1011(Jun 1982). Contract AC02- 
76ERO03077. 

Energy equations are derived from kinetic theory for plas- 
mas in a bumpy torus. It is shown that the work done by the poloi- 
dal electric field on the precession motion of the particles should 


not appear in the energy equation. Both finite- and low-8 cases are 
examined. 


52325 Magnetic permeability of a current-carrying helical 
plasma. Yamagishi, T. (General Atomic Co., San Diego, CA 
(USA)). Plasma Physics; 24: No. 1, 37-46(Jan 1982). 

The magnetic permeability of a high current pinched plasma 
discharge with respect to an externally applied helical magnetic 
field is studied. Depending on the current distribution within the 
plasma, the discharge can be either para- or diamagnetic to the ex- 
ternal helical field. Quantitative dependence of this phenomenon on 
the plasma parameter is examined both for force free and for high 
beta helical plasmas. 


52326 Anomalous ion conduction from toroidal drift 
modes. Horton, W. (Texas Univ., Austin (USA). Fusion Re- 
search Center; Texas Univ., Austin (USA). Dept. of Phys- 
ics). Plasma Physics; 23: No. 12, 1107-1125(Dec 1981). 

The anomalous ion thermal transport produced by the toroi- 
dal drift instability is analyzed for finite amplitude single modes and 
the transition to turbulent flows. 


52327 Correlation of radiation with operating parameters 
during PLT neutral injection. Grisham, L.R.; Hsuan, H.; 
Schmidt, G.L. (Princeton Univ, NJ, USA). ZEEE (Institute 
of Electrical and Electronics Engineers) Transactions on 
Plasma Science; PS-9: No. 4, 283-285(Dec 1981). 

This paper presents the results from a study of changes in 
impurity radiation during injection of neutral beams into the Prince- 
ton Large Torus (PLT); it deals primarily with the observations of 


correlations, rather than with an investigation as to their cause. 9 
refs. 


52328 Dimensional analysis of electrical conductivity of 
nonideal classical and quantum plasmas. Wilhelm, H.E. 
(Florida, University, Gainesville, Fla.). AJAA (American In- 
stitute of Aeronautics and Astronautics) Journal; 19: 533- 
535(1981). 

New conductivity formulas are derived for nonideal classical 
plasmas, completely degenerate plasmas, and nonideal quantum 
plasmas. The formulas may be used to interpret conductivity meas- 
urements on nonideal plasmas. Once the still-undetermined powers 
N, A, and B are known empirically, it should be possible to devel- 
op a conductivity theory for nonideal plasmas that provides an ex- 
planation of the dimensionless interaction parameter and quantum 
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mechanical interaction parameter dependence from microscopic 
principles. 


52329 Convective instability of a plasma slab in a mag- 
netic field. Shivamoggi, B.K.; Uberoi, M.S. (Colorado 
Univ., Boulder (USA). Engineering Research Center). Jour- 
nal of Plasma Physics; 24: 479-482(Dec 1980). 

Convective instability of a plasma slab subject to a longitudi- 
nal external magnetic field is studied. The results show that (i) in- 
crease in the ionization rate Z causes a reduction in the stability of 
the plasma; (ii) the instability persists in the limit k implies O. 


52330 A.C, conductivity in a homogeneous plasma from a 
convergent collision integral. Mondt, J.P.; Guernsey, R.L. 
(Maryland Univ., College Park (USA). Inst. for Physical 
Science and Technology). Journal of Plasma Physics; 24: 
541-550(Dec 1980). 

A spatially uniform expression for the time asymptotic 
binary correlation function of a Landau-stable has been derived 
from the BBGKY hierarchy equations. The high-frequency 
upsilonsub(ei) < w << wsub(pe) electrical conductivity of a spa- 
tially homogeneous, unmagnetized Lorentz plasma (tausub(Debye) 
< tausub(Larmor) << delta In n/deltaX~', msub(e)m™'sub(i) 
<<_ 1) is calculated from this expression; the result is compared 
with those obtained from other convergent collision integrals. 


52331 Kelvin-Helmholtz problem in a rotating Hall 
plasma. Granik, A.T. (Kentucky State Univ., Frankfort 
(USA). Dept. of Physics). Journal of Plasma Physics; 24: 
213-219(Oct 1980). 

The Kelvin-Helmholtz problem in a Hall plasma, including 
the effects of rotation, is studied. In contrast to previous results, it 
is shown that if the angular velocity is normal to the wave vector 
that describes perturbations of the interface, the rotation does not 
affect the stability of a shear plane. The special case of very small 
angular velocity is studied and it is shown that the rotation has 


either a stabilizing or a destabilizing effect, according as the gravi- 
tational speed is greater or less than the Alfven speed. 


52332 Low-frequency linear response of a cylindrical to- 
kamak with arbitrary cross-section to ‘helical’ perturbations. 
Jensen, T.H.; Chu, M.S. (General Atomic Co., San Diego, 
CA _ Journal of Plasma Physics; 24: 229-236(Oct 
1980). 

Current driven, ‘helical’ modes of a tokamak with arbitrary 
cross-section are considered in the straight geometry approxima- 
tion. The plasma is considered surrounded by a resistive wall. The- 
plasma may be unstable on a fast time-scale, namely the MHD or 
tearing mode time-scale, on a slow time-scale given by the wall 
properties, or it may be stable. The formalism used allows determi- 
nation of stability by relatively simple numerical means. In the case 
of instability on the slow time-scale, the formalism allows determi- 
nation of growth rates and mode structures. Since the formalism is 
an eigenvalue formalism with orthogonal eigenfunctions, it is well 
suited for calculation of the effects on a stable plasma of slow error 
fields caused by externally driven error currents flowing predomi- 
nantly in the direction of the ignorable co-ordinate. 


52333 Stability of parallel flow of a multi-component 
plasma. Lucas, R.J. (Illinois Inst. of Tech., Chicago (USA). 
Dept. of Mathematics). Journal of Plasma Physics; 24: 251- 
264(Oct 1980). 

A Liapunov functional is constructed for the plane parallel 
flow of a multicomponent plasma in an external gravitational field. 
Sufficient conditions for stability to electrostatic perturbations are 
obtained. The L2-norms of certain system variables are shown to be 
bounded uniformly in time. 


52334 Theory of double resonance parametric excitation 
in plasmas. Pt.2. Fried, B.D. (California Univ., Los Angeles 
(USA). Dept. of Physics; TRW Systems, Redondo Beach, 
CA (USA)); Adler, A. (California Univ., Los Angeles 
(USA). Dept. of Physics); Bingham, R. (Ecole Polytechni- 
que Federale, Lausanne (Switzerland)). Journal of Plasma 
Physics; 24: 315-340(Oct 1980). 
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It is shown that for a pump frequency separation A approxi- 
mately equal to twice the ion acoustic frequency 0, the use of two 
long-wavelength pumps can reduce the threshold for parametric ex- 
citation of ion-acoustic waves when, and only when, the Langmuir 
wave damping rate y is much larger than 2. The threshold is then 
reduced by a factor of order 1/w, the optimum value of A being 
20-GAMMaA for equal pump amplitudes, where GAMMA is the 
ion-acoustic wave damping rate and GAMMA << 9. A recent 
analysis is shown to be valid only for y << 2, where the thresh- 
old reduction is quite small, vanishing in the limit of weak ion- 
acoustic wave damping (Tsub(e)/Tsub(i) >> 1). 


52335 Langmuir probe measurements of double-layers in 
a pulsed discharge. Levine, J.S.; Crawford, F.W. (Stanford 
Univ., CA (USA). Inst. for Plasma Research). Journal of 
Plasma Physics; 24: 359-383(Oct 1980). 

Langmuir probe measurements have been carried out which 
confirm the occurrence of double-layers in an argon positive 
column. Pulsing the discharge current permitted probe meas- 
urements to be performed in the presence of the double-layer. Sup- 
plementary evidence, obtained from d.c. and pulsed discharges, in- 
dicated that the double-layers formed in the two modes of oper- 
ation were similar. The double-layers observed were weak and 
stable; their relation to other classes of double-layers is discussed, 
and directions for future work are suggested. 


52336 Argon X-ray line imaging - A compression diagnos- 
tic for inertial confinement fusion targets. Koppel, L.N. 
(California, University, Livermore, Calif.). Energy .Technol- 
ogy Review; 9-18(1980). 

The paper describes argon X-ray line imaging which meas- 
ures the compressed fuel volume directly by forming one-dimen- 
sional images of X-rays from argon gas seeded into the D-T fuel. 
The photon energies of the X-rays are recorded on the film of a 
diffraction-crystal spectrograph. Neutron activation, which detects 
activated nuclei produced by the interaction of 14-MeV neutrons 
with the selected materials of the target, allows to calculate the 
final compressed fuel density using a hydrodynamics simulation 
code and the knowledge of the total number of activated nuclei and 
the neutron yield. Argon X-ray appears to be a valid fuel-compres- 
sion diagnostic for final fuel densities in the range of 10 to 50 times 
liquid D-T density. 


52337 Light ion and electron beams for inertial fusion. 
Miller, P.A.; Johnson, D.J.; Wright, T.P.; Kuswa, G.W. 
(Sandia Laboratories, Albuquerque, NM). pp 267-375 of 
Perspective of physics. Vol. 4. New York, NY; Gordon and 
Breach Science Publishers (1980). 

Means for generating and transporting particle beams to tar- 
gets at levels that are calculated to give fusion gains greater than 
unity are discussed, and the status of related experiments is re- 
viewed. Light-ion beams which have attained power fluences of 2 x 
10 to the 11th W/sq cm, can be focused ballistically onto a target 
or transported by means of current-carrying plasma channels simi- 
lar to those used for electrons. Both bunching in time and overlap 
of many ion beams can be used to increase power fluence on tar- 
gets. Reference systems for ignition experiments and for reactors 
driven by ions are defined and present capabilities are compared 
with ultimate requirements. 
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REFER ALSO TO CITATION(S) 50834, 50866, 50867, 50868, 50869, 50870, 
50871, 50872, 50873, 50874, 50876, 50877, 50878, 50879, 50880, 50881, 50882, 
50883, 50960, 51185, 51186, 51188, 52319 


52338 (BNL—30316) Large source test stand for 
H-(D~) ion source. Larson, R.; McKenzie-Wilson, R. 
(Brookhaven National Lab., Upton, NY (USA)). 1981. Con- 
tract AC02-76CH00016. 4p. (CONF-811040—130). NTIS, 
PC A02/MF AO1. Order Number DE82004701. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

The Brookhaven National Laboratory Neutral Beam Group 
has constructed a large source test stand for testing of the various 
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source modules under development. The first objective of the BNL 
program is to develop a source module capable of delivering 10A 
of H~(D~) at 25 kV operating in the steady state mode with satis- 
factory gas and power efficiency. The large source test stand con- 
tains gas supply and vacuum pumping systems, source cooling sys- 
tems, magnet power supplies and magnet cooling systems, two arc 
power supplies rated at 25 kW and 50 kW, a large battery driven 
power supply and an extractor electrode power supply. Figure 1 is 
a front view of the vacuum vessel showing the control racks with 
the 36” vacuum valves and refrigerated baffles mounted behind. 
Figure 2 shows the rear view of the vessel with a BNL Mk V mag- 
netron source mounted in the source aperture and also shows the 
cooled magnet coils. Currently two types of sources are under test: 
a large magnetron source and a hollow cathode discharge source. 


52339 (CNEA—454) Equilibrium and stability MHD in 
the magnetic confinement for thermonuclear fusion. Otero, 
D.; Proto, A.N. (Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina)). Aug 1979. 175p. (In Spanish). 
NTIS (US Sales Only), PC A08/MF A0O1. Order Number 
DE82700931. 

A survey of the mayor systems for magnetic confinement of 
plasmas is made. The basic concepts are reviewed briefly. The equi- 
librium and stability conditions for open systems (mirrors, magnetic 
wells, Z and Theta-pinches), for toroidal axisymmetric (Z-Pinch, 
Screw-Pinch, Belt-Pinch and Tokamak) and toroidal non-axisym- 
metric systems (High-f Stellarator and low-B Theta-Pinch) are dis- 
cussed. A comparative analysis between the diferent systems is 
made. In the conclusions, the author's opinions about future devel- 
opments in the field are included. 


52340 (CONF-811113—54) Vacuum system problems of 
EBT: a steady-state fusion experiment. Livesey, R.L. (Oak 
Ridge National Lab., TN (USA)). 1981. Contract W-7405- 
ENG-26. 5p. NTIS, PC A02/MF A0Ol. Order Number 
DE82017461. 

From American Vacuum Society national symposium; Ana- 
heim, CA, USA (3 Nov 1981). 

Many of the vacuum problems faced by EBT will soon be 
shared by other plasma devices as high-power microwave systems 
and long pulse lengths become more common. The solutions used 
on EBT (such as the raised lip with elastomer seal) are not unique; 
however, experience has shown that microwave-compatible designs 
must be carefully thought out. All details of the vacuum must be 
carefully thought out. All details of the vacuum must be carefully 
screened in advance to insure that microwaves do not leak into 
pumps or diagnostics where they can cause major damage. Sputter 
coating, which even now is noticeably present in most pulsed 
plasma systems, becomes much worse as systems approach steady 
state. And finally, radiation degradation of components which is 
presently a minor problem will become significant on high-power 
microwave-fed devices, such as EBT-P. 


52341 (CONF-820406—13) Fission-reactor experiments 
for fusion-materials research. Grossbeck, M.L.; Bloom, E.E.; 
Woods, J.W.; Vitek, J.M.; Thomas, K.R. (Oak Ridge Na- 
tional Lab., TN (USA)). 1982. Contract W-7405-ENG-26. 
12p. NTIS, PC A02/MF AO1. Order Number DE82017529. 

From Topical meeting on fast, thermal and fusion reactor 
experiments; Salt Lake City, UT, USA (12 Apr 1982). 

Portions of document are illegible. 

The US Fusion Materials Program makes extensive use of 
fission reactors to study the effects of simulated fusion environ- 
ments on materials and to develop improved alloys for fusion reac- 
tor service. The fast reactor, EBR-II, and the mixed spectrum reac- 
tors, HFIR and ORR, are all used in the fusion program. The 
HFIR and ORR produce helium from transmutations of nickel in a 
two-step thermal neutron absorption reaction beginning with ®*Ni, 
and the fast neutrons in these reactors produce atomic displace- 
ments. The simultaneous effects of these phenomena produce 
damage similar to the very high energy neutrons of a fusion reac- 
tor. This paper describes irradiation capsules for mechanical prop- 
erty specimens used in the HFIR and the ORR. A neutron spectral 
tailoring experiment to achieve the fusion reactor He:dpa ratio will 
be discussed. 
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52342 (CONF-820568—1) Remote-maintenance oper- 
ations on the fusion engineering device. Spampinato, P.T. 
(Oak Ridge National Lab., TN (USA)). 1982. Contract W- 
7405-ENG-26. 45p. NTIS, PC A0O3/MF AOl. Order 
Number DE82015397. 

From 1. European symposium on remote operations on 
fusion devices; Milan, Italy (25 May 1982). 

The purpose of this study was to gain a better understanding 
of FED maintenance and, specfiically, to determine the impact of 
maintenance tasks on downtime. One fact that clearly emerges from 
studying the replacement scenarios for the major systems is that the 
unscheduled occurrences dominate the potential downtime of the 
device. Perhaps that should not be surprising, except that most of 
these components, even though they are high-reliability designs, do 
have some probability of failure. The results from this study indi- 
cate that further improvements in the configuration are highly de- 
sirable, so as to lessen the possible impact of component replace- 
ments on the operating lifetime. 


52343 (CONF-820609—44) Remote maintenance equip- 
ment for the Fusion Engineering Device. Spampinato, P.T. 
(Oak Ridge National Lab., TN (USA)). 1982. Contract W- 
7405-ENG-26. 8p. NTIS, PC A02/MF A0O1. Order Number 
DE82017372. 

From American Nuclear Society annual meeting; Los Ange- 
les, CA, USA (6 Jun 1982). 

Portions of document are illegible. 

Tokamak design studies for the past five years have empha- 
sized the importance of device maintenance by developing configu- 
rations based strongly on component disassembly. These configura- 
tion-oriented considerations have not, however, addressed the 
means by which a component is replaced, namely the maintenance 
procedures and the equipment needed. A detailed study of the re- 
placement of a torus sector is the basis for identifying the stepwise 
maintenance procedures and the major equipment needed to accom- 
plish this task. The replacement scenario is described in six stages, 
along with the requirements for general purpose and special pur- 
pose equipment. 


52344 (DOE/DP/40138—1) Study of ion beam-initiated 
inertial-confinement fusion. Final report, January 1, 1981-De- 
cember 31, 1981. Chang, D.; Phelps, D. (Occidental Re- 
search Corp., Irvine, CA (USA)). Feb 1982. Contract 
AC08-81DP40138. 92p. NTIS, PC A05/MF AOl. Order 
Number DE82013935. 

Portions of document are illegible. 

For the past four years, Occidental Research Corporation 
has been conducting a fusion program which is based on a reactor 
concept in which geometrically focused and time compressed 
beams of cold light ions and neutralizing cold electrons from large 
area sources are ballistically propagated over several meters 
through a near vacuum to implode a pellet target. The approach 
combines the cost advantage of efficient moderate voltage pulsed 
power technology with the simplicity-advantage of unguided ballis- 
tic propagation. In addition, the compactness, efficiency, focusabi- 
lity and energy range of the system makes the approach of great 
interest for supplementary heating of magnetically confined fusion 
plasmas. Theoretical analyses have been made of beam-target inter- 
action, beam progagation and source accelerator design. A one-di- 
mensional implosion and nuclear burn code indicates that significant 
yields can be obtained from simple targets with moderately energet- 
ic light ions. Experimentally the short-term objective is to demon- 
strate that the required degree of space-time focusing can be 
achieved on a 200-500 keV electron neutralized ion (or plasma) 
beam from a simple prototype 100 sq cm low temperature zeolite 
source. 


52345 (DOE/ER—0046/9) Damage analysis and funda- 
mental studies. Quarterly progress report, January-March 
1982. (Department of Energy, Washington, DC (USA). 
Office of Fusion Energy). May 1982. 200p. NTIS, PC A09/ 
MF AO1. Order Number DE82016359. 

Information is given for each of the following topics: (1) 
RTNS-II irradiations and operations, (2) room-return neutron flux 
measurements of RTNS-II, (3) RTNS-II fluence mapping and 
helium generation cross sections, (4) helium accumulation neutron 
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dosimetry, (5) combined helium accumulation and radiometric dosi- 
metry for Be(d,n) neutron spectra, (6) neutron dosimetry for HFIR- 
CTR32 irradiation, (7) impact of *°Ni(n,a)®*Fe reaction on damage 
calculations for HFIR, (8) solid and gas transmutation production 
code development, (9) primary recoil energy spectra for the (n,) 
reaction, (10) thresholds in damage energy calculations, (11) chan- 
neling in displacement cascades, (12) cascade quenching and short- 
term annealing, (13) 14-MeV neutron irradiation of copper alloys, 
(14) yield strength-microhardness comparisons in 14-MeV irradiated 
vanadium and titanium, (15) critical flaws in fusion materials, (16) 
local displacement fields in irradiated materials, (17) correlation of 
yield strength changes in SS 316, (18) influence of dislocation densi- 
ty and radiation on carbon activity in AISI 316, (19) microchemical 
examination of annealed AISI 316, and (20) factors influencing the 
swelling of 300 series stainless steels. (MOW) 


52346 (DOE/ER—0138) Report of the Working Group 
on low-temperature neutron irradiation. (Department of 
Energy, Washington, DC (USA). Div. of Materials Sci- 
ences). Jul 1982. 26p. NTIS, PC A03/MF AOl. Order 
Number DE82019847. 

This report summarizes deliberations at a Working Group 
meeting sponsored by the Department of Energy, Division of Ma- 
terials Sciences for the purpose of: (1) assessing the need for main- 
taining a low temperature neutron irradiation program in the 
United States; and (2) recommending a course of action based on 
this assessment. 


52347 (DOE/ER/10846—T1) First-year progress on re- 
search and development of a mass accelerator (MAID) as a 
driver for impact fusion, May 6, 1981-May 5, 1982. (GT-De- 
vices, Alexandria, VA (USA)). 1982. Contract ACO05- 
81ER10846. 36p. NTIS, PC A03/MF A011. Order Number 
DE82017158. 

Portions of document are illegible. 

The objective of this program is to construct a small scale 
mass accelerator consisting of 10 plasma discharge modules, and 
perform experiments and analysis with the system so that reliable 
scaling laws can be obtained for the device. The effort is directed 
to determining whether a large scale version of such a plasma 
driven mass accelerator could be used as a driver for inertial fusion, 
or other energy-related applications. 


52348 (DOE/ER/52071—T4) rf plasma sources for neu- 
tral-beam-injection systems. Quarterly technical progress 
report, 15 July 1982. DiVergilio, W.F.; Fosnight, V. (TRW 
Energy Systems Group, Redondo Beach, CA (USA)). 15 
Jul 1982. Contract AC03-81ER52071. 10p. NTIS, PC A02/ 
MF AO1. Order Number DE82017579. 

Portions of document are illegible. 

The following performance goals were met for both hydro- 
gen and deuterium gas fill operation: (1) Ion current density of 250 
mA/cm? measured at the plane of the extraction grid. (2) Operation 
gas pressure of approximately 10 mTorr. (3) Combined spatial and 
temporal current density fluctuations of less than 10% peak to peak 
over the 10 cm x 10 cm extraction area. 


52349 (DOE/ET/51013—39) Physical and engineering 
constraints for tokamak reactors and helical coils. Potok, 
R.E.; Becker, H.; Bromberg, L.; Cohn, D.; Diatchenko, N.; 


Roemer, P.B.; Williams, J.E.C. (Massachusetts Inst. of 
Tech., Cambridge (USA). Plasma Fusion Center). Jun 1982. 


Contract ACO02-78ETS51013. 146p. (PFC/RR—82-10). 
NTIS, PC A07/MF AO1. Order Number DE82019251. 

An analytical and numerical analysis is presented for a toka- 
mak reactor with a set of helical coils added in order to eliminate 
plasma disruptions. A number of design options for the helical coils 
are considered (resistive or superconducting coils, placement inter- 
nal or external to the toroidal field magnets, continuous or modular 
coils, and type of winding law). The optimum helical configuration 
is found to be a set of resistive, continuous, 1=2 stellarator coils 
which are internal to the toroidal field coils. A set of scaling laws is 
then developed for this optimal configuration, and a series of para- 
metric scans are done with varying assumptions for the forces on 
the helical coils and the ratio of helical coil transform to plasma 
transform (M*). 


70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


52350 (DOE/ET/52015—T17) Helium generation in 
fusion-reactor materials. Progress report, April-June 1981. 
Kneff, D.W.; Farrar, H. IV. (Rockwell International Corp., 
Canoga Park, CA (USA). Energy Systems Group). 1981. 
Contract AT03-76ET52015. 5p. NTIS, PC A02/MF AOl. 
Order Number DE82008014. 

The objectives of this work are to measure helium genera- 
tion rates of materials for Magnetic Fusion Reactor applications in 
the various neutron environments used for fusion reactor materials 
testing, to characterize these neutron test environments, and to de- 
velop helium accumulation neutron dosimeters for neutron fluence 
and energy spectrum dosimetry in these test environments. 


52351 (DOE/ET/52040—238) CTR plasma engineering 
studies. Annual progress report, 1 November 1981-30 October 
1982. Miley, G.H. (Illinois Univ., Urbana (USA). Fusion 
Studies Lab.). 1982. Contract AS02-76ET52040. 114p. 
(COO—2218-238). NTIS, PC A06/MF AO1. Order Number 
DE82015269. 

Portions of document are illegible. 

During FY 82, much effort was devoted to work in support 
of alternate confinement concepts, especially those involving field 
reversal. This work includes: (1) development of particle and 
energy confinement scaling for the Reversed Field Pinch (RFP) 
and the Field Reversed Theta Pinch (FRTP), and (2) analysis of 
start-up (heating and plasma build) for the spheromak and Field Re- 
versed Mirror (FRM). In addition, a block of projects were con- 
cerned with fusion product effects, including heating and ash build- 
up. These include, (1) a study of possible use of radial electric fields 
to control ash build-up in tokamaks, (2) effects of alpha-driven mi- 
croinstabilities on heating in tokamaks, and (3) fusion product trans- 
port, including effects of large angle scattering on orbits, in EBT 
and FRM devices. In a related study, the possibility of hot-ion 
mode operation (assuming strong transfer of fusion product energy 
to ions, e.g. via microinstabilities) was done with emphasis on cal- 
culation of ion-electron equilibration rates. 


52352 (DOE/ET/52041—T1-Pt.1) Conceptual design 
studies of control and instrumentation systems for ignition ex- 
periments. Mid-term progress report, Part 1. (Draper 
(Charles Stark) Lab., Inc., Cambridge, MA (USA). Automa- 
tion and Energy Div.). 1978. Contract AC02-76ET52041. 
47p. NTIS, PC A03/MF A0O1. Order Number DE82018728. 

A discussion is given of generic control issues for Ist genera- 
tion ignition experiments. The topics considered include startup, ap- 
proach to ignition, and burn phase. (MOW) 


52353 (DOE/ET/52041—T1-Pt.2) Conceptual design 
studies of control and instrumentation systems for ignition ex- 
periments. Progress report, part 2. Fisher, J.L.; Madden, 
P.A. (Draper (Charles Stark) Lab., Inc., Cambridge, MA 
(USA). Automation and Energy Div.). Jun 1978. Contract 
AC02-76ET52041. 79p. NTIS, PC A0O5/MF AOl. Order 
Number DE82018793. 

Portions of document are illegible. 

The important and outstanding non-sequential control func- 
tions in Tokamak reactors which are addressed in this report are 
control of the burn cycle and macroscopic plasma position and 
shape control. The first topic includes the several independent but 
highly interrelated sub-topics of gas density, refueling heating 
power removal, and impurity control. The objective of the present 
study is to analyze in detail, from a control engineering perspective, 
these control functions as they pertain to presently-defined TNS de- 
vices. 


52354 (DOE/ET/52042—5) Magnetoelastic instabilities 
and vibrations of superconducting-magnet systems. Moon, 
F.C. (Cornell Univ., Ithaca, NY (USA). Dept. of Theoreti- 
cal and Applied Mechanics). Mar 1982. Contract AS02- 
76ET52042. 40p. (COO—2780-5). NTIS, PC A03/MF AOl1. 
Order Number DE82015206. 

Portions of document are illegible. 

This report describes the research accomplished under De- 
patment of Energy/NSF grants associated with the structural 
design of superconducting magnets for magnetic fusion reactors. 





70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


The main results pertain to magnetomechanical instabilities in toroi- 
dal and poloidal field magnets for proposed fusion reactors. One 
major accomplishment was the building and testing of a 1/75th 
scale superconducting structural model of a 16 coil Tokamak reac- 
tor. Using this model the buckling of toroidal and poloidal field 
coils under different constraints was observed. A series of dynamic 
tests were performed, including the effect of currents on natural 
frequencies, poloidal-toroidal coil interaction, and buckling induced 
superconducting-normal quench of the coils. The stability of poloi- 
dal coils in a toroidal magnet field were investigated with the 16 
coil torus. A superconducting poloidal coil was observed to 
become statically unstable or buckle as the current approached a 
certain value. Magnetoelastic buckling of other magnet systems 
such as a yin-yang pair of magnets, Ioffe coils, and discrete coil so- 
lenoids were also studied. 


52355 (DOE/ET/52048—24) Radiation dose-rate resis- 
tivity degradation in ceramic insulators and assessment of the 
consequences in fusion reactor applications. Perkins, L.J. 
(Wisconsin Univ., Madison (USA). Dept. of-Nuclear Engi- 
neering). Apr 1982. Contract AC02-78ET52048. 42p. 
(UWFDM—469). NTIS, PC A03/MF AO1. Order Number 
DE82019752. 

Under neutron and/or gamma absorbed dose-rates typical of 
fusion reactor conditions, common ceramic insulators such as 
AbOs, MgO, MgAlOs, etc., exhibit a significant instantaneous de- 
crease in their dc resistivity. Ceramic insulators in lightly shielded 
normal-conducting magnets, direct convertors and first wall appli- 
cations are shown to be the most affected. Depending on conductor 
design, magnet location, absorbed dose-rate and applied voltages, it 
is demonstrated that the resulting leakage currents in the ceramic 
material are potentially capable of producing significant Joule heat- 
ing rates which may lead to thermal runaway and subsequent insu- 
lator destruction. The theoretical background for this effect is pre- 
sented and the rather sparse experimental data base reviewed. Rec- 
ommendations are given for computing worst case radiation-in- 
duced conductivity increases as a function of absorbed dose rate. 
The possible ameliorating influences of long term fluence damage 
are then discussed. The practical consequences of ceramic resistiv- 
ity degradation are quantitatively assessed by consideration of re- 
sulting leakage current Joule heating in the extruded conductor of a 
typical normal-conducting magnet. Relationships are derived to 
compute dose-rate-dependent leakage currents and Joule heating 
rates as a function of several magnet parameters. 


52356 (DOE/ET/53088—55) Vacuum magnetic fields 
with dense flux surfaces. Cary, J.R. (Texas Univ., Austin 
(USA). Inst. for Fusion Studies). May 1982. Contract FG05- 
80ET53088. 16p. (IFSR—S55). NTIS, PC A02/MF AOI. 
Order Number DE82014989. 


A procedure is given for eliminating resonances and stochas- 
ticity in nonaxisymmetric vacuum toroidal magnetic field. The re- 
sults of this procedure are tested by the surface of section method. 
It is found that one can obtain magnetic fields with increased rota- 
tional transform and decreased island structure while retaining basi- 
cally the same winding law. 


52357 (DOE/ET/53088—57) Long-time correlations of 
periodic, area-preserving maps. Meiss, J.D.; Cary, J.R.; Gre- 
bogi, C.; Crawford, J.D.; Kaufman, A.N.; Abarbanel, 
H.D.I. (Texas Univ., Austin (USA). Inst. for Fusion Studies; 
Maryland Univ., College Park (USA). Lab. for Plasma and 
Fusion Energy Studies; Lawrence Berkeley Lab., CA 
(USA)). Apr 1982. Contract FG05-80ET53088;W-7405- 
ENG-48;AC05-77ET53044. 33p. (IFSR—57). NTIS, PC 
A03/MF A0O1. Order Number DE82016022. 

A simple analytical decay law for correlation functions of 
periodic, area-preserving maps is obtained. This law is compared 
with numerical experiments on the standard map. The agreement 
between experiment and theory is good when islands are absent, 
but poor when islands are present. When islands are present, the 
correlations have a long,.slowly decaying tail. 
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52358 (EGG—2205) Fusion-Reactor-Safety Research 
Program. Annual report, Fiscal Year 1981. Crocker, J.G.; 
Cohen, S. (EG and G Idaho, Inc., Idaho Falls (USA)). Jul 
1982. Contract AC07-761D01570. 94p. NTIS, PC A05/MF 
A01. Order Number DE82019408. 

The report contains four sections: Outside Contracts includes 
the continuation of the General Atomic Co. low-activation materi- 
als safety study, water-cooled transport activation products study 
by Pacific Northwest Laboratory (PNL), studies of superconduct- 
ing magnet safety conducted by Argonne National Laboratory 
(ANL) coupled with a new experimental superconducting magnet 
study program by Massachusetts Institute of Technology (MIT) to 
verify analytical work, a continuation of safety methodology work 
by MIT, portions of papers on lithium safety studies conducted at 
Hanford Engineering Development Laboratory (HEDL), and a 
new program to study tritium gas conversion to tritiated water at 
Oak Ridge National Laboratory (ORNL). The section EG and G 
idaho, Inc., Activities at INEL includes adaptations of papers of 
ongoing work in transient code development, tritium systems risk 
assessment, heat transfer activities, and a summary of a workshop 
on safety in design. A List of Publications and Proposed FY-82 Ac- 
tivities are also presented. 


52359 (EGG-FT—5651) Development of a nuclear test 
strategy for Test Program Element II. Deis, G.A.; Hsu, P.Y.; 
Liebenthal, J.L.; Longhurst, G.R.; Miller, L.G.; Schmunk, 
R.E.; Uldrich, E.D.; Wadkins, R.P.; Watts, K.D. (EG and 
G Idaho, Inc., Idaho Falls (USA)). Mar 1982. Contract 
AC07-761D01570. 35p. NTIS, PC A03/MF AOl. Order 
Number DE82008609. 

Portions of document are illegible. 

As part of Phase O in Test Program Element II of the 
Office of Fusion Energy's First Wall/Blanket/Shield Engineering 
Test Program, a test strategy has been developed to address the 
blanket/shield’s (B/S's) thermal-hydraulic and thermomechanical 
data needs, which were identified in an earlier task through the use 
of nuclear and supporting nonnuclear testing. In Phase I, which ex- 
tends through 1984, this strategy emphasizes the development of 
pre-design information and the nonnuclear supporting tests. After 
Phase I, nuclear testing will be emphasized, and B/S design-verifi- 
cation, testing will become more important. The proposed program 
will investigate a solid-breeder-blanket concept via nuclear testing. 
This program can begin in Phase I with nonnuclear support tests, 
and can progress to integrated nuclear testing soon after the com- 
pletion of Phase I. The program's approximate cost and schedule 
are presented. In addition, other possible areas of study for Phase I, 
and strategies for the use of nuclear and nonnuclear facilities after 
Phase I are outlined. 


52360 (EGG-M—00382) Movement of implanted deuter- 
ium through stainless steel 304, Holland, D.F.; Casper, L.A.; 
Miller, L.G. (EG and G Idaho, Inc., Idaho Falls (USA)). 
1982. Contract AC07-761D01570. 5p. (CONF-820545—20). 
NTIS, PC A02/MF AO1. Order Number DE82018714. 

From 5. international conference on plasma surface; Gatlin- 
burg, TN, USA (3 May 1982). 

An experiment has been conducted to scope the problem and 
provide a basis for designing an experiment to simulate reactor con- 
ditions. This paper reports preliminary results from the scoping ex- 
periment and describes the design for follow-on experiments. 


52361 (EGG-M—00482) Modeling the thermodynamic re- 
sponse of metallic first walls. Merrill, B.J.; Jones, J.L. (EG 
and G Idaho, Inc., Idaho Falls (USA)). 1982. Contract 
AC07-761D01570. 13p. (CONF-820545—18). NTIS, PC 
A02/MF A01. Order Number DE82018767. 

From 5. international conference on plasma surface; Gatlin- 
burg, TN, USA (3 May 1982). 

Portions of document are illegible. 

The first wall material of a fusion device must have a high 
resistance to the erosion resulting from plasma disruptions. This 
erosion is a consequence of melting and surface vaporization pro- 
duced by the energy deposition of the disrupting plasma. Predicting 
the extent of erosion has been the subject of various investigations, 
and as a result, the thermal modeling has evolved to include materi- 
al melting, kinetics of surface evaporation, vaporized material trans- 
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port, and plasma-vaporized material interactions. The significance 
of plasma-vapor interaction has yet to be fully resolved. The model 
presented by Hassanein suggests that the vapor attenuates the 
plasma ions, thereby shielding the wall surface and reducing the 
extent of vaporization. The erosion model developed by EG & G 
Idaho, Inc., has been extended to include a detailed model for 
plasma-vaporized material interaction. This paper presents the 
model, as well as predictions for plasma, vaporized material and 
first wall conditions during a disruption. 


52362 (EGG-M--09481) Role of fission-reactor-testing 
capabilities in the development of fusion technology. Hsu, 
P.Y.; Deis, G.A.; Longhurst, G.R.; Miller, L.G.; Schmunk, 
R.E.; Takata, M.L.; Watts, K.D. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 1981. Contract AC07-761D01570. 10p. 
(CONF-811040—161). NTIS, PC A02/MF AOl. Order 
Number DE82006111. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

Testing of fusion materials and components in fission reac- 
tors will be increasingly important in the future due to the near- 
term lack of fusion engineering test devices, and the long-term high 
demand for testing when fusion reactors become available. Fission 
testing is capable of filling many gaps in fusion reactor design infor- 
mation, and thus should be aggressively pursued. EG and G Idaho 
has investigated the application of fission testing in three areas, 
which are discussed in this paper. First, we investigated radiation 
damage to magnet insulators. This work is now continuing with the 
use of an improved test capsule. Second, a study was performed 
which indicated that a fission-suppressed hybrid blanket module 
could be effectively tested in a reactor such as the Engineering 
Test Reactor (ETR), closely reproducing the predicted perform- 
ance in a fusion environment. Finally, we explored a conceptual 
design for a fission-based Integrated Test Facility (ITF), which can 
accommodate entire First Wall/Blanket (FW/B) modules for test- 
ing in a nuclear environment, simultaneously satisfying many of the 
FW/B test requirements. This ITF can provide a cyclic neutron/ 
gamma flux, as well as the necessary module support functions. 


52363 (EGG-M—09781) Fusion instrumentation and con- 
trol: a development strategy. Hsu, P.Y.; Greninger, R.C.; 
Longhurst, G.R.; Madden, P. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 1981. Contract AC07-761D01570. 5p. (CONF- 
811040—160). NTIS, PC A02/MF AOl. Order Number 
DE82006748. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

We have examined requirements for a fusion instrumentation 
and control development program to determine where emphasis is 
needed. The complex, fast, and closely coupled system dynamics of 
fusion reactors reveal a need for a rigorous approach to the devel- 
opment of instrumentation and control systems. A framework for 
such a development program should concentrate on three principal 
need areas: the operator-machine interface, the data and control 
system architecture, and fusion compatible instruments and sensors. 
System dynamics characterization of the whole fusion reactor 
system is also needed to facilitate the implementation process in 
each of these areas. Finally, the future need to make the instrumen- 
tation and control system compatible with the requirements of a 
commercial plant is met by applying transition technology. These 
needs form the basis for the program tasks suggested. 


52364 (EGG-M—09881) Implanted-tritium permeation 
experiment. Hsu, P.Y.; Longhurst, G.R.; Miller, L.G.; 
Watts, K.D.; Kershner, C.J.; Rogers, M.L. (EG and G 
Idaho, Inc., Idaho Falls (USA); Mound Facility, Miamis- 
burg, OH (USA)). 1981. Contract AC07-761D01570. 5p. 
(CONF-811040—159). NTIS, PC A02/MF AOl. Order 
Number DE82006749. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

Recent theoretical investigations have pointed to consider- 
able uncertainty in estimating the amount of tritium which will per- 
meate the first wall of a fusion reactor and enter the primary cool- 
ant system due in part to the implantation of energetic ions. An ex- 
periment is being planned to study this problem in a small test reac- 
tor where the *He(n,p)°T reaction is used to generate protons and 
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tritons for implantation in and permeation of a simulated first wall. 
By comparing the amount of tritium moving through the wall in 
the presence of implantation with that in its absence while main- 
taining the time background partial pressure and temperature, the 
effict of implantation on tritium permeation will be determined. 
The experiment offers an interesting and important complement to 
similar experiments based on plasmas or ion beams. 


52365 (EGG-M—10281) Analysis of tritium migration 
and deposition in fusion-reactor systems. Holland, D.F.; Mer- 
rill, B.J. (EG and G Idaho, Inc., Idaho Falls (USA)). 1981. 
Contract ACO07-761D01570. 6p. (CONF-811040—162). 
NTIS, PC A02/MF A0O1. Order Number DE82006109. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

EG and G Idaho, Inc., is developing a safety analysis code, 
TMAP (Tritium Migration Analysis Program), to determine tritium 
loss into the environment and tritium buildup in components, cool- 
ants, and walls during normal and accident conditions. TMAP de- 
termines the thermal response of structures, solves equations for hy- 
drogen movement through surface and in bulk materials, and also 
includes equations for chemical reactions. TMAP calculations of 
tritium movement through metal barriers at low tritium pressure 
agree closely with experimental measurements. The code has been 
used to predict inventory buildup and loss to the coolant of tritium 
implanted in the first wall of a fusion device, and concentrations 
during cleanup of tritium released into an enclosure. 


52366 (EGG-M—10782) In-pile tritium permeation ex- 
periment. Longhurst, G.R.; Miller, L.G.; Watts, K.D.; 
Kershner, C.J.; Rogers, M.L. (EG and G Idaho, Inc., Idaho 
Falls (USA); Mound Facility, Miamisburg, OH (USA)). 
1982. Contract AC07-76I1D01570. 13p. (CONF-820545—19). 
NTIS, PC A02/MF AO1. Order Number DE82018834. 

From 5. international conference on plasma surface; Gatlin- 
burg, TN, USA (3 May 1982). 

To examine radiation and implantation effects simultaneous- 
ly, an experiment has been designed which makes use of the Cou- 
pled Fast Reactivity Measurement Facility (CFRMF), a small pool 
reactor at the INEL. The neutron flux is low in this reactor, but 
the high cross section (5300 b) for the *He(n,p)°H reaction with 
thermal neutrons gives a sufficiently intense flux of protons and tri- 
tons to a simulated fusion first wall for meaningful results. 


52367 (EGG-M—11982) Conceptual design studies of 
special-purpose equipment for Fusion Engineering Device 
torus-sector remote maintenance. Masson, L.S.; Watts, K.D.; 
Aldrich, W.E.; McPherson, R.S. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 1982. Contract AC07-761D01570. 19p. 
(CONF-820568—2). NTIS, PC A02/MF AOl. Order 
Number DE82018766. 

From 1. European symposium on remote operations on 
fusion devices; Milan, Italy (25 May 1982). 

One of the major maintenance operations anticipated for 
fusion reactors of the Tokamak configuration is remote removal 
and replacement of torus sectors. This operation will be difficult 
due to the massive nature of the sector (375 tonnes), and also due 
to the precision with which it must be positioned within the fixed 
structure. The same problem, only to a lesser degree, applies to 
sub-components of the sector such as the limiter blades, shielding, 
test assemblies, etc. General and specific design requirements have 
been generated and trade studies conducted on reactor interfacing 
details as well as handling machine concepts. On the basis of the 
design requirements and trade studies, a perferred concept for the 
sector handling machine was developed. In addition, a similar ma- 
chine was developed for handling the intermediate sized sector sub- 
components. While most operations will be performed by special 
purpose machines such as described above, there is a need for a 
versatile, relatively high capacity mobile system. A concept suitable 
for this mobile application was also developed as part of these stud- 
ies. The general conclusion, to the extent these studies have been 
completed, was that special single-purpose machines will be re- 
quired to perform the operations requiring high load capacity and 
handling precision. The machine concepts developed were felt to 
be within the state-of-the-art, and will make extensive use of com- 
mercially available components. The most serious problem was felt 
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to be development of simple methods to obtain the required preci- 
sion in positioning massive objects such as the torus sector. 


52368 (EPRI-AP—2293-Vol.1) Fusion-reactor-control 
study. Volume 1: summary. (Draper (Charles Stark) Lab., 
Inc., Cambridge, MA (USA)). Mar 1982. 60p. NTIS, PC 
A04/MF A0O1. Order Number DE82903298. 

The study included the exploration of reactor dynamic re- 
sponse and the delineation of functional control requirements. 
Where possible, candidate control solutions were conceptualized 
and evaluated using a reactor control simulator that portrayed the 
evolution of the plasma over the entire reactor operating cycle. 


52369 (EPRI-AP—2293-Vol.2) Fusion reactor control 
study. Volume 2: Tokamak reactors. Edelbaum, T.N.; 
Madden, P.A.; Var, R.E.; Chang, F.R. (Draper (Charles 
Stark) Lab., Inc., Cambridge, MA (USA)). Mar 1982. 366p. 
NTIS (US Sales Only). Order Number DE82903302. 

Portions of document are illegible. 

Included are the following: a description and performance 
analysis of the simulator, control instrumentation requirements, an 
analysis of burn control, an analysis of plasma position and shape 
control, including the development of a complete control system 
concept and the synthesis and evaluation of active feedback posi- 
tion controllers, an evaluation of divertor concepts and reevaluation 
of divertor physics, control requirements, and potential for TEPR 
impurity and shutdown (or abort) control, and finally a discussion 
of integrated, computer control implementation concepts that in- 
cludes delineation of the state-of-the-art in redundant, fault-tolerant 
processors and integrated sensor-effector-processor networks. A 
major achievement of the study was the validation of a methodolo- 
gy for the systematic study of TEPR control problems using an in- 
tegrated analysis and computer simulation approach, and the delin- 
eation of outstanding TEPR control and instrumentation problems 
that sets requirements for future TEPR control technology research 
and development. 


52370 (EPRI-AP—2293-Vol.3) Fusion reactor control 
study. Volume 3. Tandem mirror reactors. Final report. 
Chang, F.R.; DeCanio, F.; Fisher, J.L.; Madden, P.A. 
(Draper (Charles Stark) Lab., Inc., Cambridge, MA (USA)). 
Mar 1982. 16lp. NTIS, PC A08/MF A0Ol. Order Number 
DE82903308. 

Portions of document are illegible. 

A study of the control requirements of the Tandem Mirror 
Reactor concept is reported. The study describes the development 
of a control simulator that is based upon a spatially averaged phys- 
ics code of the reactor concept. The simulator portrays the evolu- 
tion of the plasma through the complete reactor operating cycle; it 
includes models of the control and measurement system, thus al- 
lowing the exploration of various strategies for reactor control. 
Startup, shutdown, and control during the quasi-steady-state power 
producing phase were explored. Configurations are described 
which use a variety of control effectors including modulation of the 
refueling rate, beam current, and electron cyclotron resonance heat- 
ing. Multivariable design techniques were used to design the con- 
trol laws and compensators for the feedback controllers and pre- 
sume the practical measurement of only a subset of the plasma and 
machine variables. Performance of the various controllers is ex- 
plored using the nonlinear control simulator. Derivative control 
strategies using new or developed sensors and effectors appropriate 
to a power reactor environment are postulated, based upon the re- 
sults of the control configurations tested. Research and develop- 
ment requirements for these controls are delineated. 


52371 (EPRI-AP—2293-Vol.4) Fusion reactor control 
study. Volume 4; inertial confinement reactors. Final report. 
Chang, F.R.; Fisher, J.L.; Madden, P.A. (Draper (Charles 
Stark) Lab., Inc., Cambridge, MA (USA)). Mar 1982. 42p. 
NTIS, PC A03/MF AO1. Order Number DE82903120. 

Portions of document are illegible. 

This study of inertial confinement fusion (ICF) reactor con- 
trol investigated concepts of the type intended to be driven by 
laser, electron, or light-ion pulsed energy beams. The study delin- 
eates the major reactor control functions, the methods and tech- 
niques advanced so far to perform those functions, and the prob- 
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lems, uncertainties, and issues associated with their possible imple- 
mentation. The perceived shortcomings of some proposed methods 
of beam/target interaction initiated a search for potentially better 
solutions to the guidance/pointing/tracking control problem. A 
preliminary study of a new scheme to accomplish this most impor- 
tant control function is described. The simulated performance of 
the concept, which involves the active control of the intensity of a 
laser tube through which the fuel pellet travels to the target point, 
is encouraging. However, it is concluded that a more detailed study 
including experimental verification is required to establish the prac- 
ticality of the concept. 


52372 (EUR—7255) 1980 Annual status report: thermo- 
nuclear fusion technology. (Commission of the European 
Communities, Ispra (Italy). Joint Research Centre). 1981. 
10p. NTIS (US Sales Only), PC A02/MF AOI. Order 
Number DE82700932. 

According to the decisions taken by the Council of Ministers 
on the JRC multiannual programme (1980-83), the 1980 activity has 
been oriented toward four projects which cover a broad range of 
fields, namely: - the Project 1: "Reactor Studies’. The main effort 
was oriented toward the NET/INTOR studies. JRC Ispra is acting 
as reference nucleus for NET preliminary design. For the moment 
being this work was made in support to the European participation 
to INTOR. In 1980 the conceptual design of a demonstration 
power reactor (FINTOR-D) was also achieved. - The Project 2: 
‘Blanket Technology’ has the aim to investigate structural materials 
behaviour in fusion conditions. Items like tritium outgassing and 
permeation from structurals an materials compatibility were investi- 
gated. - The Projet 3: "Material sorting and development’. Its aim is 
to assess mechanical properties and radiation damage of standard 
and advanced materials suited for reactor structures. - The Projet 4: 
‘Cyclotron construction and operation’ has the task to install and 
exploit a cyclotron to simulate demages to materials in a fusion am- 
bient. 


52373 (GA-A—16473) Expansion and redundancy of the 
Doublet III data-acquisition computer system. McHarg, B.B. 
Jr. (General Atomic Co., San Diego, CA (USA)). Feb 1982. 
Contract ATO3-76ET51011. Sp. (CONF-811040—184). 
NTIS, PC A02/MF AO1. Order Number DE82012589. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

The Doublet III Data Acquisition computer system acquires, 
achives, and processes approximately two and one-half megabytes 
of data in a five minute shot cycle of the Doublet III tokamak 
fusion experiment. The quantity of data acquired and processing 
performed in future fusion experiments and Doublet III in particu- 
lar is certain to increase and will require greater reliability and effi- 
ciency in data handling. The current system consists of one mini- 
computer, four disk drives, two tape drives, one bulk memory unit, 
plus terminals, printers, and hard copiers. Recent experience indi- 
cates the need for improvement in two areas: user access to data 
and redundancy. The most heavily accessed data is from the most 
recent shot, and this data is accessed simultaneously for archiving, 
summarizing data, and user purposes. To speed up acquisition, im- 
prove access to data, and reduce contention for the same data on 
disk, it is planned to retain the most recent shot in a greatly ex- 
panded bulk memory unit. Also a second computer will be added 
devoted solely to data acquisition. The software design of the 
system will however be such that the acquisition system could be 
run with only one computer, consistent with the philosophy of re- 
dundancy. Redundant software design also includes the capability 
to switch data files between disk drives, to switch archiving of data 
between tape drives, and to write data directly to disk should the 
bulk memory unit fail. 


52374 (GA-A—16475) Unique design of doublet and big 
dee vacuum vessels. Miller, J.E. (General Atomic Co., San 
Diego, CA (USA)). Nov 1981. Contract AT03-76ET51011. 
18p. (CONF-811113—55). NTIS, PC A02/MF AO1. Order 
Number DE82019133. 

From American Vacuum Society national symposium; Ana- 
heim, CA, USA (3 Nov 1981). 

The Doublet III tokamak now in its fourth year of operation 
at General Atomic Company, has its plasma contained in a kidney- 
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shaped toroidal vacuum vessel, a configuration that presented 
unique design challenges. Most tokamak vacuum vessels are con- 
structed of solid walled sections separated by either thin walled bel- 
lows (to increase the toroidal resistance) or by poloidal insulation 
breaks. The Doublet III vessel is unique in its all-welded construc- 
tion consisting of thin skins over a corrugated center. The design 
process for such a vessel is reviewed with a description of its 
design. In order to more closely address the design issues of next 
generation devices, plans are being formulated to modify Doublet 
III to a large dee-shaped plasma facility. This would be accom- 
plished by disassembling the device and replacing the doublet 
vessel with a large dee vessel. The design approach for the new 
vessel will be similar to that of the present vessel, but because of 
different operating requirements and experience gained in the oper- 
ation of Doublet III and other large tokamaks, the specific design 
criteria are different. These differences and their implications are 
reviewed. 


52375 (GA-A—16495) Power systems for the Doublet III 
2-MW ECH system. Remsen, D.B. Jr. (General Atomic Co., 
San Diego, CA (USA)). Oct 1981. Contract ATO03- 
76ET51011. 6p. (CONF-811040—163). NTIS, PC A02/MF 
A011. Order Number DE82010160. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

A system providing 5 second pulses at 60 GHz from ten 200 
kW gyrotrons is being prepared for electron cyclotron heating ex- 
periments on Doublet III. The power supply for the gyrotron 
system is a power supply currently under construction by Universal 
Voltronics Corporation for the Doublet III neutral beam power 
supply, and is to have the option of reverse polarity (negative) to 
fill the needs of the system of ten gyrotons operating in parallel. 
The output of this power supply is 80 kV at 100A for 5 second 
pulses with good regulation. The output pulse rise and fall times 
and fault protection response time are all compatible with the gyro- 
tron requirements. 


52376 (GA-A—16503) Operator-generated command lan- 
guage for computer control of Doublet III. Drobnis, D.; Pe- 
tersen, P. (General Atomic Co., San Diego, CA (USA)). 
Feb 1982. Contract AT03-76ET51011. 5p. (CONF-811040— 
183). NTIS, PC A02/MF AO1. Order Number DE82012524. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

The Control System for Doublet III consists of a medium- 
sized minicomputer system, with several keyboards and color al- 
phanumeric CRTs for interactive operator interface to a large dis- 
tributed CAMAC I/O system. Under normal operating conditions, 
however, all of the sequential and decision-making operations nec- 
essary to prepare each tokamak shot are performed directly by the 
computer, executing a set of Procedures coded in a convenient 
command language. Most of these Procedures have been developed 
by the Doublet III operators themselves, and are maintained, al- 
tered, and augmented as required without programmer attention. In 
effect, the Procedures have become a high-level tokamak Com- 
mand Language. 


52377 (GA-A—16507) Modification of Doublet III to a 
large Dee facility. Davis, L.G.; Rawls, J.M. (General 
Atomic Co., San Diego, CA (USA)). Oct 1981. Contract 
AT03-76ET51011. 6p. (CONF-811040—167). NTIS, PC 
A02/MF AO1. Order Number DE82011693. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

Portions of document are illegible. 

The Doublet III facility represents a unique opportunity to 
convert an existing device to a powerful test bed for FED design 
and operation issues. Such a conversion is made possible by virtue 
of the demountability of the devices toroidal field coils. Doublet III 
can be partially disassembled then reassembled with a large dee- 
shaped vacuum vessel and associated poloidal coils and structure. 
Doublet III presently possesses or is acquiring adequate auxiliary 
heating (14 MW of neutral beams and 2 MW of ECH), stored 
energy (3 GJ), and power conversion equipment (some added field 
shaping power equipment is required) to support large dee, reactor- 
level, plasma experiments. The only modifications required of the 
device are those directly caused by installing a larger vessel - the 
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vessel itself (and its internal protection system); poloidal field coils 
that interfere with the larger vessel; and a support system for the 
new vessel and coils. 


52378 (GA-A—16535) Preliminary operating experience 
with the Doublet III neutral-beam injector system. Coller- 
aine, A.P.; Beal, J.W.; Fasolo, J. (General Atomic Co., San 
Diego, CA (USA)). Oct 1981. Contract AT03-76ET51011. 
6p. (CONF-811040—166). NTIS, PC A02/MF AO1. Order 
Number DE82011566. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

Portions of document are illegible. 

Two Neutral Injector beamlines have not been mounted on 
the Doublet III tokamak and preliminary plasma heating experi- 
ments are being started. The first beamline underwent a brief test- 
ing period on a target tank to verify that the basic design features 
worked. More extensive pre-operational tests are now in progress 
and significant results are presented. 


52379 (GA-A—16590) Real-time control and data-acquisi- 
tion system for high-energy neutral-beam injectors, Glad, 
A.S.; Jacobson, V. (General Atomic Co., San Diego, CA 
(USA)). Dec 1981. Contract ATO3-76ETS51011. 24p. 
(CONF-811247—1). NTIS, PC A02/MF AOl. Order 
Number DE82015076. 

From 7. North American annual MUSE meeting; Ft Lauder- 
dale, FL, USA (7 Dec 1981). 

The need for a real-time control system and a data acquisi- 
tion, processing and archiving system operating in parallel on the 
same computer became a requirement on General Atomic’s Doublet 
III fusion energy project with the addition of high energy neutral 
beam injectors. The data acquisition processing and archiving 
system is driven from external events and is sequenced through 
each experimental shot utilizing ModComp’s intertask message serv- 
ice. This system processes, archives and displays on operator con- 
sole CRTs all physics diagnostic data related to the neutral beam 
injectores such as temperature, beam alignment, etc. The real-time 
control system is data base driven and provides periodic monitoring 
and control of the numerous dynamic subsystems of the neutral 
beam injectors such as power supplies, timing, water cooling, etc. 


52380 (GA-A—16742) Changes in limiter surface-tem- 
perature profiles for small-radius plasmas in D-III. Taylor, 
T.; Brooks, N.; Ioki, K. (General Atomic Co., San Diego, 
CA (USA); Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment). May 1982. Contract 
AT03-76ET51011. 15p. (CONF-820545—15). NTIS, PC 
A02/MF AO1. Order Number DE82017218. 

From 5. international conference on plasma surface; Gatlin- 
burg, TN, USA (3 May 1982). 

Ohmically heated discharges with a minor radius of 44 cm, 
33 cm, and 24 cm have been produced in Doublet III. The 44 cm 
minor radius plasmas interact with multiple Inconel limiters on the 
inner wall and a single titanium carbide coated graphite limiter on 
the outer wall. The 33 and 24 cm discharges are produced by in- 
serting the outer limiter 10 and 20 cm respectively. For the smaller 
minor radius plasma discharges, the plasma interacts only with 
outer limiter and the total power flux to the limiters can be moni- 
tored. The confinement characteristics of these discharges is report- 
ed elsewhere. 


52381 (HEDL-SA—2394-FP) Design of the FMIT lith- 
ium target. Hassberger, J.A.; Annese, C.E.; Greenwell, 
R.K.; Ingham, J.G.; Miles, R.R.; Miller, W.C. (Hanford En- 
gineering Development Lab., Richland, WA (USA)). 1981. 
Contract AC06-76FF0O2170. Sp. (CONF-811040—157). 
NTIS, PC A02/MF AOl1. Order Number DE82006046. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

Development of the liquid lithium target for the Fusion Ma- 
terials Irradiation Test (FMIT) Facility is described. The target 
concept, major design goals and design requirements are presented. 
Progress made in the research and development areas leading to de- 
tailed design of the target is discussed. This progress, including ex- 
perimental and analytic results, demonstrates that the FMIT target 
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design is capable of meeting its major design goals and require- 
ments. 


52382 (IAE—3316/8) Study by the time-of-flight method 
on the leakage neutron spectrum for a model of a TNR blan- 
ket on the basis of lithium and beryllium fluorides. Lesh- 
chenko, B.E.; Novikov, V.M.; Zagryadskii, V.A.; Kadkin, 
E.P.; Chuvilin, D.Yu. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1980. llp. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82701116. 

The time-of-flight technique of measuring leakage neutron 
spectra from a model of a thermonuclear reactor blanket on the 
LiF and BeF,2 basis is presented. The leakage neutron spectrum 
measuring is performed at the pulsed low-voltage 14 MeV neutron 
generator. The block-diagram of a time-of-flight spectrometer, the 
main elements of which are a 80x80 mm plastic scintillator connect- 
ed with a photomultiplier, time amplitude converter and a pulse an- 
alyser is presented. The blanket model is described in detail. It has 
a spherical form with a 400 mm external diameter which constitutes 
about four lengths of 14 MeV neutron path. The salt composition 
comprises LiF-BeF2, 48:52 mol %, respectively. To decrease the 
scattered neutron back-ground the plastic scintillator has been pro- 
tected by a paraffin layer with LiF and lead layer of thickness of 70 
and 5 cm, respectively. The apparatus time spectrum of leakage 
neutrons from the studied model and the obtained as a result of its 
processing energy neutron spectrum are presented. Measuring time 
constitutes 1 h. The energy resolution of spectrometer equals 7% 
for 14 MeV-neutrons and for 6 MeV-netrons - 5%. Statistical mea- 
surement error in the 6-14 MeV range varies from 2 to 12%. As a 
result of comparison of the measured neutron spectrum with the 
calculated spectrum (BLANK program) it has been found that 
there exists a considerable discrepancy between them. 


52383 (IAE—3322/7) Particle and energy balance in ion 
source discharge. Kulygin, V.M.; Panasenkov, A.A. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1980. 24p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE82700934. 

For the purpose of development of high-current gas-dis- 
charge ion sources for hydrogen fast atom injectors a model for 
calculating particle and energy balance in a hydrogen discharge 
formed in the ion source gasdischarge chamber (GDC) without ex- 
ternal magnetic field is proposed. The influence of discharge geom- 
etry and its parameters on the ion component power and gas dis- 
charge efficiency is considered. Experimental study of plasma pa- 
rameters in GDC sources without magnetic field has been per- 
formed at three sources of different geometry. It is shown that the 
average energy which is necessary for one ion production in a hy- 
drogen discharge constitutes 30 eV. Experiments with various 
GDC have shown that in the modes with a homogeneous plasma at 
optimal pressures a discharge current required for obtaining the 
preset density of ion current, is proportionalin conformity to the 
Langmuir criterion to cathode area. The proposed model can be 


used in the caurse of development of high current hydrogen ion 
sources. 


52384 (IAE—3331/6) Compression of thermonuclear fuel 
targets by charged particle beams. Gurevich, A.I.; Satarov, 
L.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1980. 
35p. (In Russian). NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE82700935. 

Theoretical study of behaviour of thermonuclear targets, 
consisting of DT gas filled solid sheLls irradiated by high power 
electron or ion beams is described. Currents of electron beams re- 
quired for the “threshold”, those when the thermonuclear energy 
yield becomes equal to beam energy, are in the 500-1200 MA range 
and somewhat decrease with the target radius growth (electron 
energy is everywhere all the same - 1 MeV and is optimal). Cur- 
rents of proton beams required for the threshold are approximately 
100 times less than that of electron beams and also decrease with 
the target radius growth (proton beam aptimal energy equals 10 
MeV). Thus, the required power of proton (and in general of ion) 
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beams is approximately 10 times less than the energy of electron 
beams. Besides, it has been found that a great gain in the thermonu- 
clear yield (approximately 10-25 times) provides pulse programming 
(programming pulse current increases by a certain law, at the given 
time moment has a peak and then switches off). The above gain 
occurs in the case of electron as well as of proton target irradiation. 
Therefore at pulse programming ion beams as before have the ad- 
vantage over electron beams. 


52385 (INIS-mf—6937, pp vp) Fusion chain-reaction and 
its contribution to the fusion ignition process. Shvarts, D.; 
Erez, G. (Israel Atomic Energy Commission, Beersheba. 
Nuclear Research Center-Negev). 1980. NTIS (US Sales 
Only), PC Al4/MF AO1. 

From Israel Nuclear Societies joint annual meeting; Beer- 
shaba, Israel (4 Dec 1980). 


52386 (INIS-SU—87) Summaries of reports of 2. All- 
Union conference on engineering problems of thermonuclear 
reactors. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow; Nauchno- 
Issledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, Len- 
ingrad (USSR)). 1981. 308p. NTIS (US Sales Only), PC 
A14/MF AO1. Order Number DE82780501. 
Separate abstracts were prepared for each paper. (MOW) 


52387 (KFK—3232) Energy deposition of ions in materi- 
als, and numerical simulations of compression, ignition, and 
burn of ion beam driven inertial confinement fusion pellets. 
Long, K.A.; Tahir, N.A. (Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.). Inst. fuer Neutronenphysik 
und Reaktortechnik). Oct 1981. 49p. NTIS (US Sales Only), 
PC A03/MF A0O1. Order Number DE82750458. 

In this article various aspects of ion beam inertial confine- 
ment fusion are discussed. In particular a very thorough discussion 
of aspects of energy deposition of ions in hot plasmas and cold ma- 
terials is given. Using energy deposition profiles given by these cal- 
culations, computer simulations of the compression, ignition and 
burn phases have been carried out for a single shell, pusher-tamper- 
DT fuel, multi-layered spherical pellet, suitable for use in a fusion 
reactor. The gain of this pellet was calculated to be 97 for an input 
energy of 7.38 MJ and an output energy of 715 MJ. This pellet has 
several other attractive features, including being environmentally 
attractive because of minimal radioactivity production and being in- 
sensitive to pusher-fuel instabilities. 


52388 (KMSF-U—1088) Increasing the effective band- 
width of a laser-fusion driver. Busch, G.E. (Environmental 
Resources Group, Los Angeles, CA (USA)). 1981. Contract 
AC08-78DP40030. 18p. (CONF-810613—12). NTIS, PC 
A02/MF AO1. Order Number DE82015170. 

From Conference on lasers and electro-optics; Washington, 
DC, USA (10 Jun 1981). 

Portions of document are illegible. 

The absorption of narrow-band 1.06 ym radiation by laser- 
fusion targets has been less than predicted by classical physics. 
Thus, early extrapolations of neutron yields and fuel densities that 
would be achieved as more powerful lasers come on-line have not 
been fully realized. However, recent experiments at KMS and 
GILM Ecole Polytechnique are encouraging in that they have 
shown agreement with theoretical predictions that laser/target in- 
teractions should improve at shorter laser wavelengths. More re- 
cently theoretical treatments have further suggested that energy ab- 
sorption may improve if the laser bandwidth can be increased to 
several percent of the laser frequency. Preliminary experiments at 
KMS using a plasma filter to broaden the bandwidth tend to sup- 
port these predictions, but the results are not yet conclusive. 


52389 (KMSF-U—1165) April-June 1981, quarterly prog- 
ress report. (KMS Fusion, Inc., Ann Arbor, MI (USA)). 
1981. Contract AC08-78DP40030. 29p. NTIS, PC A03/MF 
A0O1. Order Number DE82019027. 

During this quarter, KMSF conducted its first hohlraum ex- 
perimental series. A series of gold disk targets was irradiated at in- 
tensities in the low to mid 10'* W/cm? typically at pulselengths of 
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600 to 800 ps. UV holographic interferometry and space and time 
resolved photography of the 2 omegao and 3/2 omegao emission 
from the plasma were used to study the evolution of the plasma 
density profiles. In the area of target fabrication, support of the na- 
tional laboratories continued. 


52390 (KMSF-U—1183) July-September 1981, quarterly 
progress report. (KMS Fusion, Inc., Ann Arbor, MI (USA)). 
1982. Contract AC08-78DP40030. 33p. NTIS, PC A03/MF 
A01. Order Number DE82019199. 

One hundred and thirty two laser target shots were conduct- 
ed during this reporting period. Hohlraum experiments were ex- 
ecuted to ascertain wavelength scaling effects (at 1.05 um and at 
0.53 ym). Holographic interferometry provided direct observation 
of the spatial and temporal evolution of the plasma blow off from 
disk targets. Stimulated Raman scattering was measured for differ- 
ent laser irradiation conditions and found only when the plasma 
blow off region of the disk target extended into the high intensity 
focal volume. Glass shells were fabricated to specification and de- 
livered to Los Alamos and Rochester. Polymeric cylinders and lith- 
ium foil targets were made for Sandia and NRL, respectively. 


52391 (KMSF-U—1195) PICLE: a 2-D code for laser- 
beam - gas-jet interaction studies. Dunning, MJ. (KMS 
Fusion, Inc., Ann Arbor, MI (USA)). 1981. Contract AC08- 
78DP40030. 82p. NTIS, PC AO5/MF AO1. Order Number 
DE82007256. 

A heat transport hydrodynamic PIC code was adapted for 
application to the KMSF gas-jet experiments. The input material 
density profile was changed from the original solid slab geometry 
to a cylindrically symmetric profile modeling the gas-jet plume. 
The target material was changed from the original Z = 1 to arbi- 
trary Z. Energy deposition was modified to include inverse brems- 
strahlung and resonance absorption. Preliminary results indicate 
electron thermal conduction dominates over mass flow for times up 
to about the laser pulse length. Electron thermal conduction is seen 
to vary between classical and flux-limited values spatially and tem- 
porally according to plasma conditions. Applications of this code, 
entitled PICLE (Particle-In-Cell Laser Equipment code), to absorp- 
tion and flux-limit parameter studies are described. A source listing 
and sample input deck are included. 


52392 (KMSF-U—1197) Quarterly progress report, Octo- 
ber-December 1981. (KMS Industries, Inc., Ann Arbor, MI 
(USA)). 1982. Contract AC08-78DP40030. 27p. NTIS, PC 
A03/MF AO1. Order Number DE82019195. 

This progress review covers each of the following topics: (1) 
target technology and fabrication, (2) laser operations, (3) fusion ex- 
periments, (4) advanced optics, and (5) plasma physics. (MOW) 


52393 (LA-UR—82-500) Hot-electron distribution func- 
tion in high-Z materials. Lindman, E.L. (Los Alamos Scien- 
tific Lab., NM (USA)). 1982. Contract W-7405-ENG-36. 
22p. (CONF-8109121—1). NTIS, PC A02/MF AOl1. Order 
Number DE82008109. 

From CECAM workshop on the flux limeter and heat flow 
instabilities; Orsay, France (14 Sep 1981). 

Portions of document are illegible. 

An analytic expression is obtained for the distribution of hot 
electrons as a function of distance into a cold material slab in which 
v/sub E/ = y/sub E/v/sup -a/ and vperpendicular to = yv/sup - 
B/ are the assumed velocity dependences of the energy loss colli- 
sion frequency and the scattering collision frequency and v/sub E/ 
<< vperpendicular to. For a time independent source, a time inde- 
pendent solution exists with a characteristic penetration length 
equal to (A/sub E/Aperpendicular to)/sup 1/2/ where A/sub E/ 
and Aperpendicular to are the mean-free-paths corresponding to v/ 
sub E/ and vperpendicular to. The distribution function at large 
distance from the source is proprtional to v/sub a-3/ for v less than 
a critical velocity. For v greater than the critical velocity, the ve- 
locity dependence of the Maxwellian source reappears causing an 
exponential cutoff. 
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52394 (LBL—13935) Density and potential measurements 
in an intense ion-beam-generated plasma, Abt, N.E. (Law- 
rence Berkeley Lab., CA (USA)). May 1982. Contract 
AC03-76SF00098. 123p. NTIS, PC A06/MF AOl. Order 
Number DE82018803. 

Thesis. Portions of document are illegible. 

Neutral beams are created by intense large area ion beams 
which are neutralized in a gas cell. The interaction of the beam 
with the gas cell creates a plasma. Such a plasma is studied here. 
The basic plasma parameters, electron temperature, density, and 
plasma potential, are measured as a function of beam current and 
neutral gas pressure. These measurements are compared to a model 
based on the solution of Poisson's equation. Because of the cylindri- 
cal geometry the equation cannot be solved analytically. Details of 
the numerical method are presented. 


52395 (LBL—14341) Berkeley research program on ion- 
induction linacs for inertial fusion. Keefe, D.; Rosenblum, 
S.S. (Lawrence Berkeley Lab., CA (USA)). Mar 1982. Con- 
tract W-7405-ENG-48. 26p. (CONF-820338—9). NTIS, PC 
A04/MF AO1. Order Number DE82018524. 

From Symposium on accelerator aspects of ion fusion; 
Darmstadt, F.R. Germany (29 Mar 1982). 

The following areas of research are described: (1) driver 
studies, (2) induction linac technology, (3) core materials, (4) insula- 
tors, (5) modulator-switches and pulse forming network, (6) induc- 
tion linac accelerators and prototype modules, and (7) a high-tem- 
perature experiment. (MOW) 


52396 (NBSIR—82-1667) Materials studies for magnetic- 
fusion-energy applications at low temperatures. V. Reed, 
R.P.; Simon, N.J. (eds.). (National Bureau of Standards, 
Boulder, CO (USA). Fracture and Deformation Div.). May 
1982. 501lp. NTIS, PC A21/MF A0Ol. Order Number 
DE82017236. 

Portions of document are illegible. 

Separate abstracts were prepared for each of the 25 included 
papers. (MOW) 


52397 (NBSIR—82-1667, pp 381-389) Current status of 
standardized nonmetallic cryogenic laminates. Kasen, M.B.; 
Schramm, R.E. (National Bureau of Standards, Boulder, 
CO). May 1982. NTIS, PC A21/MF AOl1. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

The MFE, MHD, and rotating cryogenic machinery tech- 
nologies are making increasingly severe demands on materials tech- 
nology. This is particularly acute in nonmetallic structural and insu- 
lating materials required for super-conducting magnet construction. 
Unlike metals technology, the available nonmetallic materials have 
not been standardized, which creates problems in reliability. This 
paper is a progress report of the efforts to meet the industrial needs 
for such materials while laying the groundwork for systematic ma- 
terials development to meet future needs. 


52398 (NBSIR—82-1667, pp 481-485) NBS-DOE work- 
shop: materials at low temperatures. Simon, N.J. (National 
Bureau of Standards, Boulder, CO). May 1982. NTIS, PC 
A21/MF AOl1. 

In Materials studies for magnetic-fusion-energy applications 
at low temperatures. V. 

A brief summary of the topics discussed at this annual work- 
shop is presented. The program and the list of registered partici- 
pants follow this summary. 


52399 (NITAR—26(479)) SM-2 reactor potentialities for 
investigation of fusion reactor materials, Tsykanov, V.A.; 
Samsonov, B.V.; Markina, N.V.; Polyakov, Yu.N.; Sluz- 
haev, V.I; Losev, N.P.; Lobanov, G.P. (Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(USSR)). 1981. 17p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AOl1. Order Number DE82701111. 

The possibility of utilization of the SM-2 type reactors for 
fusion reactor (FR) materials testing is discussed. The measuring 
and calculational results, while estimating irradiation conditions in 
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the SM-2 reactor channels, are given. The basic characteristics, 
necessary for correct simulation of FR parameters in fission reac- 
tors such as neutron flux density, radiation damage in the shift per 
atom values, gas accumulation, are considered. The characteristics 
of existing and tested in the SM-2 reactor investigational methods 
for studying structural and isolation materials are given. The con- 
clusion about the possibility of SM-2 reactor utilization for the FR 
materials testing is made. 


52400 (NITEFA-P-K—0490) Numerical study on energy 
transfer from capacitor-inductive storage into inductive load 
by means of electroexplosional current breakers. Burtsev, 
V.A.; Kalinin, N.V. (Nauchno-Issledovatel'’skij Inst. Ehlek- 
trofizicheskoj Apparatury, Leningrad (USSR)). 1981. 44p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AOl. 
Order Number DE82700944. 

Results of numerical investigation into energy transfer from 
inductive-capacitor storage to inductive load by means of current 
breakers, where electric explosion of aluminium foils is used, are 
given. To describe the processes in the breakers during electric foil 
explosion used was the magnetohydrodynamic method of the calcu- 
lation. The results of explosion calculations without load connec- 
tion and calculations of energy commutation from hybrid storage to 
inductive load are compared with experimental data obtained at the 
UTRO theta-pinch device having inductive-capacitor supply 
source. Obtained satisfactorily agreement of the calculated and ex- 
perimental results permitted to carry on numerical investigation of 
current commutation processes in the UTRO device circuits in a 
wide range of variation of blasted foils, load induction and oper- 
ation threshold voltage of a discharger connecting load, as well as 
to elucidate general regularities characteristic of current commuta- 
tion processes in similar systems. 


52401 (NRL-MR—4773) Use of finite J/sub 0/ for in- 
creasing the ion efficiency of high-impedance diodes. Barker, 
R.J.; Goldstein, S.A. (Naval Research Lab., Washington, 
DC (USA)). 12 Apr 1982. Contract AI01-77DP40042. 38p. 


NTIS, PC A03/MF A0O1. Order Number DE82015823. 

Portions of document are illegible. 

Numerical simulations predict that the ratio of the effective 
ion current to total diode current can be significantly increased by 
introducing a small but finite azimuthal current into the tip of the 
cathode shank of a high impedance (4 ) axial pinch-reflex diode. 
Such a current generates large tangential magnetic fields along the 
electron-emitting cathode surfaces. These fields, in turn, impart a 
finite angular momentum to the electrons as they are injected into 
the anode-cathode gap. The resultant particle self-fields alter elec- 
tron trajectories in such a way as to boost electron space charge 
near certain portions of the ion-emitting anode surface. The net 
consequence is a modification of the radial profile of ion emission 
which enhances the net ion current transmitted through the interior 
of the hollow cathode shank. 


52402 (NRL-MR—4812) Spot spectroscopy: local spec- 
troscopic measurements within laser-produced plasmas. Inter- 
im report. Herbst, M.J.; Burkhalter, P.G.; Whitlock, R.R.; 
Gruin, J.; Fink, M. (Naval Research Lab., Washington, DC 
(USA)). 20 Apr 1982. Contract AI01-77DP40042. i7p. 
NTIS, PC A02/MF AO1. Order Number DE82015822. 

Use of a locally embedded tracer in laser-irradiated solid tar- 
gets yields a localized source of diagnostic x-ray line radiation in 
the blowoff plasma. This technique potentially eliminates problems 
of chord-integration over regions of varying density and tempera- 
ture in an inhomogeneous plasma, and reduces complications due to 
plasma opacity effects in the interpretation of spectra. Spectra ob- 
tained in an experimental test of this new technique are of a quality 
superior to those obtained from standard laser-produced plasmas, 
and should provide the best tests to date of spectroscopic models 
for these plasma conditions. 


52403 (ORNL/TM—8316) Fusion research at ORNL. 
(Oak Ridge National Lab., TN (USA)). Mar 1982. Contract 
W-7405-ENG-26. 89p. NTIS, PC AOS/MF AOl. Order 
Number DE82017766. 

The ORNL Fusion Program includes the experimental and 
theoretical study of two different classes of magnetic confinement 
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schemes - systems with helical magnetic fields, such as the tokamak 
and stellarator, and the ELMO Bumpy Torus (EBT) class of toroi- 
dally linked mirror systems; the development of technologies, in- 
cluding superconducting magnets, neutral atomic beam and radio 
frequency (rf) heating systems, fueling systems, materials, and diag- 
nostics; the development of databases for atomic physics and radi- 
ation effects; the assessment of the environmental impact of magnet- 
ic fusion; and the design of advanced demonstration fusion devices. 
The program involves wide collaboration, both within ORNL and 
with other institutions. The elements of this program are shown. 
This document illustrates the program's scope; and aims by review- 
ing recent progress. 


52404 (PPPL—1894) Density rise experiment on PLT. 
Strachan, J.D.; Bretz, N.; Mazzucato, E. (Princeton Univ., 
NJ (USA). Plasma Physics Lab.). May 1982. Contract 
AC02-76CH03073. 57p. NTIS, PC A04/MF AOl. Order 
Number DE82015484. 

The evolution of the density profile in PLT during intense 
gas puffing is documented and analyzed. Measurements of the spec- 
trum of low energy edge neutrals and of the change in central neu- 
tral density indicate that charge-exchange processes alone cannot 
account for the central density rise. The transient density profile 
changes can be reproduced numerically by a diffusivity of ~ 10* 
cm?/s, and a spatially averaged inward flow of 10° cm/s. These 
transport coefficients are 10 — 10? times larger than neoclassical. 
The ion energy confinement is reduced, the small scale density fluc- 
tuations are increased, and runaway electrons losses are increased 
during the density rise. 


52405 (SAI—023-82-043LJ) Summary of the alternate- 
fuels fusion-reactor workshop. McBride, J.B. (ed.). (Science 
Applications, Inc., La Jolla, CA (USA)). 18 Feb 1982. Con- 
tract AC03-81ER53113. 26p. (APS—78; CONF-811228— 
Summ.). NTIS, PC A0O3/MF AOl. Order Number 
DE82011410. 

From Alternate fuels reactor workshop; La Jolla, CA, USA 
(7 Dec 1981). 

Portions of document are illegible. 

The purpose of the workshop was to: (1) review progress, 
particularly during the period since the Germantown, MD work- 
shop in January 1981, to determine where the alternate fuels (AF) 
community stands in relation to its goal of adequately assessing the 
potential of AF for fusion applications; (2) set technical directions 
and priorities for future work. Thus, the scope of the workshop 
was intentionally broad including discussion of numerous magnetic 
confinement concepts for AF (tokamak, mirror, RFP, multipoles, 
etc.) and both d-based and p-based fuel cycles so that all the major 


elements of the US program in AF could be considered in a single 
forum. 


52406 (SAND—82-0433) Ion-trajectory simulations for a 
proposed time-of-flight mass spectrometer. Marder, B.M.; 
McClure, G.W. (Sandia National Labs., Albuquerque, NM 
(USA)). May 1982. Contract AC04-76DP00789. 32p. NTIS, 
PC A03/MF AO1. Order Number DE82015493. 

Intense focused ion beams are being developed as a means of 
achieving inertial confinement fusion. A time-of-flight mass spec- 
trometer will be used to determine the ion composition of the 
beam. The design of this device is being aided by computer simula- 
tions which give the ion trajectories. 


52407 (TRITA-PFU—81-03) Relation between plasma 
and neutral gas profiles in a cold gas-blanket system. Bures, 
M. (Royal Inst. of Tech., Stockholm (Sweden). Plasma 
Physics and Fusion Research). Sep 1981. 16p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82700947. 

A solution for the neutral density profile using the measured 
plasma density and temperature gradients is presented. The fluid 
model is used. It is found that the penetration length for neutrals is 
underestimated in the situation where the integrated profiles are 
used. The ionization rate need not be infered in the present calcula- 
tion, because the ionization of neutrals diffusing into plasma is im- 
plicitly included in measured profiles. This calculation is advanta- 
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geous in the low temperature range where the ionization rate is a 
strongly varying function of temperature. Finally the presented so- 
lution indicates that the temperature gradient plays the essential 
role in the determination of the neutral density profile. 


52408 (UCID—19327) Feasibility study of a fission-sup- 
pressed tandem-mirror hybrid reactor. Lee, J.D.; Moir, R.W.; 
Barr, W.L. (Lawrence Livermore National Lab., CA 
(USA)). Apr 1982. Contract W-7405-ENG-48. 813p. NTIS, 
PC A99/MF AOl1. Order Number DE82019375. 

Results of a conceptual design study of a U-233 producing 
fusion breeder consisting of a tandem mirror fusion device and two 
types of fission-suppressed blankets are presented. The majority of 
the study was devoted to the conceptual design and evaluation of 
the two blankets. However, studies in the areas of fusion engineer- 
ing, reactor safety, fuel reprocessing, other fuel cycle issues, eco- 
nomics, and deployment were also performed. 


52409 (UCRL—15367-Pt.2) Research on the HYLIFE 
liquid-first-wall concept for future laser-fusion reactors. Hoff- 
man, M.A. (California Univ., Davis (USA). Dept. of Me- 
chanical Engineering). Oct 1981. Contract W-7405-ENG-48. 
4lp. D. Order Number DE82006735. 

Portions of this report are illegible. 

The experiments were designed to simulate the time period 
between microexplosions. Extrapolating the results of these small- 
scale experiments to the large-scale lithium jets, we have tentatively 
concluded that the lithium jets can be re-established after the mi- 
croexplosion, and with careful design the jets should not breakup 
due to instabilities during the relatively quiescent period between 
microexplosions. 


52410 (UCRL—50051-81-4) Mirror fusion. Quarterly 
report, October-December 1981. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Mar 1982. Contract W-7405-ENG- 
48. 62p. NTIS, PC A0Q4/MF AOl. Order Number 
DE82019372. 

Research during this period is described for the following 
areas: (1) simulation of long-timescale plasma phenomena, (2) ana- 
lytic model of radiation-dominated decay of a compact toroid, (3) 
hf microinstabilities in hot-electron plasma, (4) improved heating 
with two-frequency ecrh, (5) exact and approximate configurational 
invariants, (6) negative ion formation in hydrogen discharges, (7) 
confinement systems, (8) development and technology, and (9) 
MFTF. (MOW) 


52411 (UCRL—86747) Irradiations at RTNS-II. Heik- 
kinen, D.W.; Logan, C.M. (Lawrence Livermore National 
Lab., CA (USA)). 1982. Contract W-7405-ENG-48. 9p. 
(CONF-820406—2). NTIS, PC A02/MF AOl. Order 
Number DE82013937. 

From Topical meeting on fast, thermal and fusion reactor 
experiments; Salt Lake City, UT, USA (12 Apr 1982). 

Portions of document are illegible. 

The RTNS-II 14-MeV neutron source facility at Lawrence 
Livermore National Laboratory is described. Average neutron 
source parameters are outlined. A brief general description of the 
irradiation program to the present time is given. A short discussion 
of guidelines for prospective users is also given. 


52412 (UCRL—87218) Optical-scattering measurements 
from 1.06-.m, 0.53-um, and 0.35-.m laser-heated disk tar- 
gets. Turner, R.E.; Campbell, E.M.; Phillion, D.W.; Mead, 
WiC. Zero rs ; Max, C.; Lasinski, B.; ’ Estabrook, K.G. (Law- 
rence Livermore National Lab., CA (USA)). 1982. Contract 
W-7405-ENG-48. 33p. (CONF-820457—1). NTIS, PC A03/ 
MF AOl1. Order Number DE82015418. 

From American Physical Society spring meeting; Washing- 
ton, DC, USA (26 Apr 1982). 

A discussion is presented on scattered light measurements 
relevant to three of the important parametric instabilities which 
occur in high intensity laser plasma interactions: stimulated Bril- 
louin scattering (SBS), the two plasmon decay instability (2-w/sub 
pe/), and stimulated Raman scattering (SRS). Most of these experi- 
ments were carried out on the ARGUS facility. Its configuration is 
described for the multiple wavelength experiments, all of which 
were conducted with one beam illumination of flat disk targets. 
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52413 (UCRL—87407) Evolution of the tandem mirror 
reactor concept. Carlson, G.A.; Logan, B.G. (Lawrence 
Livermore National Lab., CA (USA)). 9 Mar 1982. Con- 
tract W-7405-ENG-48. 24p. (CONF-820347—2). NTIS, PC 
A02/MF AO1. Order Number DE82015190. 

From US-Japan seminar/workshop (A-19) open systems 
studies; Nagoya, Japan (15 Mar 1982). 

We discuss the evolution of the tandem mirror reactor con- 
cept from the original conceptual reactor design (1977) through the 
first application of the thermal barrier concept to a reactor design 
(1979) to the beginning of the Mirror Advanced Reactor Study 
(1982). 


52414 (UCRL—87422) Time-resolved x-ray line diagnos- 
tics of laser-produced plasmas. Kauffman, R.L.; Matthews, 
D.L.; Kilkenny, J.D.; Lee, R.W. (Lawrence Livermore Na- 
tional Lab., CA (USA); Federal Power Commission, Wash- 
ington, DC (USA)). 1982. Contract W-7405-ENG-48. 14p. 
(CONF-820553—2). NTIS, PC A02/MF AOl. Order 
Number DE82015165. 

From 12. anomalous absorption conference; Santa Fe, NM, 
USA (10 May 1982). 

We have examined the underdense plasma conditions of laser 
irradiated disks using K x-rays from highly ionized ions. A 900 ps 
laser pulse of 0.532 ym light is used to irradiate various Z disks 
which have been doped with low concentrations of tracer materi- 
als. The tracers whose Z's range from 13 to 22 are chosen so that 
their K x-ray spectrum is sensitive to typical underdense plasma 
temperatures and densities. Spectra are measured using a time-re- 
solved crystal spectrograph recording the time history of the x-ray 
spectrum. A spatially-resolved, time-integrated crystal spectrograph 
also monitors the x-ray lines. Large differences in Al spectra are 
observed when the host plasma is changed from SiO2 to PbO or In. 
Spectra will be presented along with preliminary analysis of the 
data. 


52415 (UCRL—87671) Inertial fusion: an energy-produc- 
tion option for the future. Hovingh, J.; Pitts, J.H.; Monsler, 
M.J.; Grow, G.R. (Lawrence Livermore National Lab., CA 


(USA)). May 1982. Contract W-7405-ENG-48. 18p. 
(CONF-820814—20). NTIS, PC A02/MF AOl. Order 
Number DE82019245. 

From 17. Intersociety Energy Conversion Engineering con- 
ference; Los Angeles, CA, USA (8 Aug 1982). 

The authors discuss the inertial-confinement approach to 
fusion energy. After explaining the fundamentals of fusion, they de- 
scribe the state of the art of fusion experiments, emphasizing the re- 
sults achieved through the use of neodymium-doped glass lasers at 
Lawrence Livermore National Laboratory and at other laborato- 
ries. They highlight recent experimental results confirming theoreti- 
cal predictions that short-wavelength lasers have excellent energy 
absorption on fuel pellets. Compressions of deuterium-tritium fuel 
of over 100 times liquid density have been measured, only a factor 
of 10 away from the compression required for a commercial reac- 
tor. Finally, it is shown how to exploit the unique characteristics of 
inertial fusion to design reactor chambers that have a very high 
power density and a long life, features that the authors believe will 
eventually lead to fusion power at a competitive cost. 


52416 Knock-on particle preheat in ion beam fusion tar- 
gets. Slutz, S.A. (Sandia National Laboratories, Albuquer- 

que, New Mexico 87185). Journal of Applied Physics; 53: No. 
é 3957-3960(Jun 1982). 

The elastic scattering of beam ions is shown to cause a po- 
tentially damaging flux of penetrating secondary knock-on particles. 
These secondary particles will be more penetrating than the pri- 
mary ions if the atomic mass of the primary is larger than the sec- 
ondary. A calculation, using the specific example of helium ions in- 
cident on an absorbing material containing hydrogen, reveals that 
the knock-on protons have a range greater than five times the 
range of the primary helium ions, and can cause a preheat problem. 
Thus, this effect is shown to be an important design consideration. 
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52417 Pierce instability in neutralized inertial confine- 
ment fusion ion beams. Lemons, D.S.; Cary, J.R. (Intense 
Charged Particle Beam Theory Group, Los Alamos Nation- 
al Laboratory, Los Alamos, New Mexico 87545). Journal of 
Applied Physics; 53: No. 6, 4093-4098(Jun 1982). Contract 
W-7405-ENG-36. 

The stability of a charge and current neutralized electron-ion 
beam propagating between two planar boundaries is investigated. 
For equipotential boundaries the beam is, as originally shown by 
Pierce, electrostatically unstable for electron current densities 
above a certain limiting value. If, however, the electric field at the 
upstream boundary is required to vanish, there is no instability. An 
intermediate case, in which the two boundaries are electrically con- 
nected with a finite conductivity plasma, corresponds to the pro- 
posed use of neutralized light and heavy ion beams for inertial con- 
finement fusion drivers. Results indicate such beams can propagate 
either stably or with zero-frequency Pierce instability growth rates 
which are probably insignificant. lectric currents; boundary condi- 
tions; current density; electric fields; plasma; 


52418 Production of field-reversed mirror plasma with a 
coaxial plasma gun. Hartman, C.W.; Shearer, J.W. (to Dept. 
Of Energy). US Patent 4,314,879. 9 Feb 1982. Filed date 22 
Mar 1979. vp. 

PAT-APPL-022894. 

The use of a coaxial plasma gun to produce a plasma ring 
which is directed into a magnetic field so as to form a field-re- 
versed plasma confined in a magnetic mirror. Plasma thus produced 
may be used as a target for subsequent neutral beam injection or 
other similarly produced and projected plasma rings or for direct 
fusion energy release in a pulsed mode. 


52419 Nonadiabatic effects of field ripple on energetic 
ions in Tokamaks, Hinton, F.L. (Texas Univ., Austin (USA). 
Fusion Research Center). Plasma Physics; 23: No. 12, 1143- 
1164(Dec 1981). 

Some effects of toroidal field ripple on energetic ion orbits 
in tokamaks are considered. A finite gyroradius generalization of 
the adiabatic orbit theory condition for ripple trapping is derived. 
Resonances between the cyclotron motion and the motion through 
the field ripple are discussed. Conditions on the magnitude of the 
field ripple and the gyroradius are derived, such that the phase 
space islands corresponding to the cyclotron resonances overlap the 
ripple-trapping region. The intrinsic orbit stochasticity resulting 
from island overlap may be described as pitch-angle scattering. The 
diffusion coefficient is obtained from a mapping which is derived 
from the equations of motion. After scattering into the ripple-trap- 
ping region of phase space, particles are lost due to guiding drifts in 
the toroidal field. Applications to ions in reactor-size Tokamaks are 
discussed. 


52420 Stellarator concept. Spitzer, L. Jr. (Princeton 
Univ, NJ, USA). IEEE (Institute of Electrical and Electron- 
ics Engineers) Transactions on Plasma Science; PS-9: No. 4, 
130-141(Dec 1981). 

The basic concepts of the controlled thermonuclear program 
at Project Matterhorn, Princeton University are discussed. In par- 
ticular, the theory of confinement of a fully ionized gas in the mag- 
netic configuration of the stellarator is given, the theories of heat- 
ing are outlined, and the bearing of observational results on these 
theories is described. 40 refs. 


52421 Stellarator program. Johnson, J.L.; Grieger, G.; 
Lees, D.J.; Rabinovich, M.S.; Shohet, J.L.; Uo, K. (Prince- 
ton Univ, NJ, USA). JEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Plasma Science; PS-9: No. 
4, 142-149(Dec 1981). 

The worldwide development of stellarator research is re- 
viewed briefly and informally. After describing program at Prince- 
ton the paper reviews CLEO, WENDELSTEIN VII-A, L-2 and 
HELIOTRON E stellarator devices. 7 refs. 
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52422 OHTE: a helical pinch with pitch reversal. Chu, 
C.; Schaffer, M.J.; La Haye, R.J.; Ohkawa, T. (Gen At Co, 
San Diego, Calif, USA). IEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Plasma Science; PS-9: 
No. 4, 187-198(Dec 1981). 

The OHTE configuration is obtained by surrounding a re- 
versed field pinch (RFP) with a stellarator-like helical winding 
whose pitch is chosen to enhance field line pitch reversal. The heli- 
cal coil current needed to form a separatrix boundary is calculated 
analytically for a simple plasma model, which gives results in close 
agreement with a numerical two-dimensional (2-D) MHD equilibri- 
um code. Basic properties of the field line transform, which is pre- 
dominantly in the axial or toroidal direction, are investigated. The 
2-D equilibrium code is used to investigate the effects of current 
profiles and high beta, and the OHTE is compared with the RFP. 
24 refs. 


52423 Interchangeable module sstellarator. Anderson, 
D.T.; Derr, J.A.; Shohet, J.L. (Univ of Wis, Madison, 
USA). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Plasma Science; PS-9: No. 4, 212- 
220(Dec 1981). 

The Interchangeable Module Stellarator (IMS) is a new tor- 
oidal stellarator-type device under design and construction at the 
University of Wisconsin Torsatron/Stellarator Laboratory. A new 
design strategy for constructing stellarator magnetic fields from dis- 
crete modular coils has been developed, utilizing orthogonal toroi- 
dal coordinates. Application of this method has resulted in a modu- 
lar coil system (IMS), whose magnetic structure closely approxi- 
mates that of the Proto-Cleo 1?3 7-field period device (i.e., rotation- 
al transform, shear, flux volume, etc.). 8 refs. 


52424 UWTOR-M - a conceptual design study of a mod- 
ular stellarator power reactor. Sviatoslavsky, I.; Van Sciver, 
S.W.; Kulcinski, G.L.; Anderson, D.T.; Bailey, A.W.; 
Callen, J.D.; Derr, J.A.; Emmert, G.A.; El-Guebaly, L.; 
Khalil, A.; Shohet, J.L.; Sze, D.K.; Sanders, R.C.; Tatar- 
onis, J.A. (Univ of Wis, Madison, USA). JEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Plasma 
Science; PS-9: No. 4, 163-172(Dec 1981). 

A preliminary design of a 5500 MW/sub th/ modular stellar- 
ator power reactor, UWTOR-M, is presented. Discrete twisted 
coils are used in an 1?3 configuration with maintainability as a prime 
consideration. The natural stellarator divertor is used for impurity 
control in conjunction with innovative high performance divertor 
targets. A unique blanket design is proposed which minimizes the 
overall tritium inventory in the reactor. Finally, a scheme for main- 
taining the first wall/blanket and other reactor components is dis- 
cussed. 17 refs. 


52425 Modular coils: a promising toroidal coil system. 
Chu, T.K.; Furth, H.P.; Johnson, J.L.; Ludescher, C.; 
Weimer, K.E. (Princeton Univ, NJ, USA). JEEE (Institute 
of Electrical and Electronics Engineers) Transactions on 
Plasma Science; PS-9: No. 4, 228-233(Dec 1981). 

Considerations of 1) basic principles of modular coils, 2) 
types fo coils, 3) types of configurations (general, helically symmet- 
ric, helically asymmetric, with magnetic well, with magnetic hill), 
4) types of rotational transform profile, and 5) structure and origin 
of ripples are given. These results show that modular coils can 
offer a wide range of vacuum magnetic field configurations, some 
of which cannot be obtained with the classical stellarator or torsa- 
tron coil configuration. 19 refs. 


52426 Modular stellarator divertor. Derr, J.A.; Shohet, 
J.L. (Univ of Wis, Madison, USA). IEEE (Institute of Elec- 
trical and Electronics Engineers) Transactions on Plasma Sci- 
ence; PS-9: No. 4, 234-239(Dec 1981). 

Modular stellarators, like continuous-helix stellarators, are 
characterized by a magnetic limiter and a built-in diverter. This di- 
verter is found to be modular in nature. The magnetic structure of 
the diverter has been studied numerically for several different con- 
figurations. The diverter consists of a number of small localized 
flux bundles which resemble bundle diverters distributed over the 
torus. The impact of the diverter system on experimental design 
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and a conceptual reactor study has been investigated in some detail. 
16 refs. 


52427 One-dimensional transport code modeling of the di- 
vertor-limiter region in tokamaks, Ogden, J.M.; Singer, C.E.; 
Post, D.E.; Jensen, R.V.; Seidl, F.G.P. (Princeton Univ, NJ, 
USA). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Plasma Science; PS-9: No. 4, 274- 
282(Dec 1981). 

A model of the diverter-limiter scrapeoff region has been in- 
corporated into the BALDUR one-dimensional tokamak transport 
code. Simulations of the proposed Toroidal Fusion Test Reactor 
(TFTR), and Poloidal Diverter (PDX) experiments and existing Al- 
cator-A tokamak experiments have been carried out for ohmic and 
neutral beam heated cases. In particular it is studied how the edge 
conditions and energy-loss mechanisms in PDX depend upon 
plasma density, and results are compared with analytic estimates. 
The sensitivity of the results to changes in the transport coefficients 
and scrapeoff model is discussed with particular reference to the 
power loading on the TFTR limiter. 13 refs. 


52428  #Key features of INTOR nuclear systems. Abdou, 
M.A. (Argonne Natl Lab, Ill, USA). Proceedings, Intersociety 
Energy Conversion Engineering Conference; 2: 1578-1583(Aug 
1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

The International Tokamak Reactor (INTOR) Workshop is 
a collaborative effort among the USA, USSR, EURATOM, and 
Japan. The effort is conducted under the auspices of the Interna- 
tional Atomic Energy Agency (IAEA). The purposes as described 
in this paper are to define the objectives of, assess the technical 
feasibility of, and develop a design for the appropriate next major 
experiment in the worldwide tokamak program. 11 refs. 


52429 Recovery of magnetic energy in an mpr expansion 
chamber. Olson, R.E.; Miley, G.H. (Univ of Ill, Urbana, 
USA). Proceedings, Intersociety Energy Conversion Engineer- 
ing Conference; 2: 1573-1577(Aug 1981). (CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

The adiabatic toroidal expansion of a compact, doughnut- 
shaped plasma (or “plasmoid”) will be opposed by currents induced 
in external coils. This paper presents a simple model for estimating 
the efficiency of the energy conversion associated with such an 
electromagnetic coupling process. 


52430 Investigation of non-magnetic alloys for the sup- 
pression of tritium permeation, Eastman, G.Y. (Thermacore 
Inc, Leola, Pa, USA). Proceedings, Intersociety Energy Con- 
version Engineering Conference; 2: 1566-1568(Aug 1981). 
(CONF-810812—). 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

This paper describes a small (300 man hour) literature survey 
to identify alloys which have intrinsically low permeation rates for 
tritium as well as other desirable properties of being nonmagnetic, 
having low radiation damage and being compatible with potential 
blanket and heat transfer materials as well as being readily fabricat- 
ed by conventional methods. 19 refs. 


52431 Livermore builds a giant. Goodwin, R.O.; Hagen, 
W.F.; Holzrichter, J.F.; Simmons, W.W.; Trenholme, J.B. 
(Lawrence Livermore Lab, Calif, USA). Laser Focus with 
ie Technology; 17: No. 5, between p 58 and 64(May 
1981). 

The Nova laser, currently being built at the Lawrence 
Livermore Laboratory, will upon its planned completion in 1985 
replace Shiva as the world’s most powerful laser. It will provide 
laser-fusion and nuclear-weapons researchers with a neodymium- 
glass laser system that can produced peak powers of 200 to 300 
terawatts in pulses 100 picoseconds long - or, alternatively, 200 to 
300 kilojoules in three-nanosecond bursts. 4 refs. 


52432 A study of the tritium handling systems in magnet- 
ic and inertial confinement fusion reactors with and without 
tritium breeding. Ortman, M.S.; Larsen, E.M.; Abdel-Khalik, 
S.I. (Wisconsin, University, Madison, Wis.). Nuclear Tech- 
nology/Fusion; 1: 255-274(1981). 
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52433 Stability of the lithium ‘waterfall’ first wall protec- 
tion concept for inertial confinement fusion reactors. Esser, 
P.D.; Paul, D.D.; Abdel-Khalik, S.I. (Wisconsin, University, 
Madison, Wis.). Nuclear Technology/Fusion; 1: 285- 
294(1981). 

Uncertainties regarding the feasibility of using an annular 
waterfall of liquid lithium to protect the first wall in inertial con- 
finement fusion reactor cavities have prompted a theoretical investi- 
gation of annular jet stability. Infinitesimal perturbation techniques 
are applied to an idealized model of the jet with disturbances acting 
upon either or both of the free surfaces. Dispersion relations are de- 
rived that predict the range of disturbance frequencies leading to 
instability, as well as the perturbation growth rates and jet break-up 
length. The results are extended to turbulent annular jets and are 
evaluated for the lithium waterfall design. It is concluded that in- 
herent instabilities due to turbulent fluctuations will not cause the 
jet to break up over distances comparable to the height of the reac- 
tor cavity. 


52434 Self-induced magnetic force of a toroidal current. 
Yeh, T. (National Oceanic and Atmospheric Administration, 
Boulder, CO (USA). Space Environment Lab.). Journal of 
Plasma Physics; 24: 533-540(Dec 1980). 

A class of magnetostatic solutions is obtained for the mag- 
netic field and current in a toroid. The solutions are characterized 
by nested toroidal flux surfaces whose cross-sections are concentric 
circles. The model distribution of the magnetic field and current 
allows a correct calculation of the typical self-induced magnetic 
force exerted by a current interacting with its own magnetic field 
in a toroidal configuration. 


52435 Dense matter in laser driven fusion - Laboratory 
experiments. McCrory, R.L.; Wilson, J. (Rochester, Univer- 
sity, Rochester, N.Y.). Journal de Physique (Orsay, France); 
41: C2.165-C2.177(1980). 

We have presented a survey of laser plasma interaction ex- 
periments currently in progress at the Laboratory for Laser Ener- 
getics at the University of Rochester. Although our survey of this 
field is rather incomplete, it is hoped that this brief summary of ca- 
pabilities will stimulate interaction investigations into high energy 
density interaction’ experiments made possible by the presently 
available high power lasers. In particular, it now appears possible 
to perform laboratory experiments which may properly be termed 
‘laboratory astrophysics’. It is anticipated that such experiments will 
amplify present astrophysical research related to dense matter by 
affording direct experimental measurement of important quantities, 
such as transport coefficients, previously available only from theo- 
retical, calculations. 


52436 (PB—82-132036) Use of the spallation neutron 
source for heavy ion fusion beam dynamic studies: proceed- 
ings of a workshop held at Cosener’s House, Abingdon. King, 
N.M. (Nebraska Game and Parks Commission, Lincoln 
(USA)). [nd]. 105p. NTIS, PC A06/MF AOl1. 

In recent years, growing activity in the USA, Europe and 
Japan has been aimed at establishing the feasibility of the Heavy 
Ion Fusion (HIF) concept. In this premise, intense accelerated 
beams of heavy ions would be used to compress and ignite small 
target pellets containing thermonuclear fuel. The problems involved 
in designing suitable accelerator drivers for HIF have been dis- 
cussed at a series of Workshops, the last one being held at Berkeley 
in late 1979. The Spallation Neutron Source (SNS) under construc- 
tion at the Rutherford-Appleton Laboratory incorporates a proton 
synchrotron whose injection energy is approximately 70 MeV. In 
July 1980, it was pointed out that this machine could be used as a 
storage ring for 70 MeV protons; and that, with the addition of 
extra RF equipment, these particles could be compressed longitudi- 
nally in the ring. Used in this mode, the SNS synchrotron could 


. provide realistic simulation of the beam dynamics in heavy ion stor- 


age ring drivers, including space-charge effects - mainly because 
the ion velocity. is close to that of 70 MeV protons. This workshop 
evaluates the proposal in detail. 
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REFER ALSO TO CITATION(S) 50554, 51081, 51082, 51083, 51096, 51189, 
51190, 51191, 51192, 51221, 51421, 51444, 51604, 51605, 51662, 51681, 51712, 
52237 


52437 (ANL—81-83) Computing a trust region step. 
More, J.J.; Sorensen, D.C. (Argonne National Lab., IL 
(USA)). Dec 1981. Contract W-31-109-ENG-38. 24p. NTIS, 
PC A02/MF AO1. Order Number DE82005656. 

We propose an algorithm for the problem of minimizing a 
quadratic function subject to an ellipsoidal constraint which is guar- 
anteed to produce a nearly optimal solution in a finite number of 
iterations. A robust and efficient algorithm for this problem is re- 
quired to compute the step between iterates in trust region methods 
for optimization problems. We also consider the use of our algo- 
rithm in a trust region Newton's method. In particular, we prove 
that under reasonable assumptions the sequence [X/sub k/] generat- 
ed by Newton's method has a limit point X* which satisfies the first 
and second order necessary conditions for a minimizer of the objec- 
tive function f. Numerical results for GQTPAR, which is a Fortran 
implementation of our algorithm, show that GQTPAR is quite suc- 
cessful in a trust region method. In our tests a call to GQTPAR 
only required 1.6 iterations on the average. 


52438 (ANL—82-4) Improving the accuracy of computed 
sngular values. Dongarra, J.J. (Argonne National Lab., IL 
(USA)). Jan 1982. Contract W-31-109-ENG-38. 16p. NTIS, 
PC A02/MF AO1. Order Number DE82008087. 

Portions of document are illegible. 

This paper describes a computational method for improving 
the accuracy of a given singular value and its associated left and 
right singular vectors. The method is analogous to iterative im- 
provement for the solution of linear systems. That is, by means of a 
low-precision computation, an iterative algorithm is applied to in- 
crease the accuracy of the singular value and vectors; extended pre- 
cision computations are used in the residual calculation. The 
method is related to Newton's Method applied to the sngular value 
problem and inverse iteration for the eigenvalue problem. 


52439 (BDX—613-2813) Finite-element-method evalua- 
tion. Final report. Rutherford, W.C. (Bendix Corp., Kansas 
City, MO (USA)). Aug 1982. Contract AC04-76DP00613. 
14p. NTIS, PC A02/MF AO1. Order Number DE82019517. 

A two-dimensional finite element method (FEM) software 
package has been implemented at Bendix Kansas City for static 
analysis and heat transfer analysis of axisymmetric and plane solids. 
A powerful three-dimensional finite element package has been im- 
plemented but only a small number of the possible applications 
have been investigated. These basic finite element capabilities pro- 
vide analysis tools for a limited class of potential application prob- 
lems. These capabilities will be expanded to cover a much wider 
class of application problems. 


52440 (CNEN-RT/EDP—(80)5) Experience in Job 
Networking at CNEN. Bartoli, M. (Comitato Nazionale per 
l’Energia Nucleare, Bologna (Italy)). 1980. 45p. (In Italian 
and English). (CONF-8006231—1). NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE82902973. 

From 21. G.U.I.D.E. conference; Brussels, Belgium (2 Jun 
1980). 

, Portions of document are illegible. 

An overview on computer system installation and applica- 
tion is given with reasons for moving to an integrated computer 
network. IBM software products NJE and HRNES, which give 
Job Networking capability respectively to MVS and VS1 systems, 
are examined and installation and testing phases are described. Also 
discussed are job scheduling rules which can facilitate user access 
to any computer and permit work load balancing. Finally experi- 
ences of file transfer using Job Networking facilities are reviewed. 
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52441 (DOE/ET/00270—T1) Analysis and testing of the 
SELECS methodology, and users guide to SELECS software. 
Final report. Kramek, R.G.; Purcupile, J.C. (Carnegie- 
Mellon Univ., Pittsburgh, PA (USA)). 1982. Contract 
AS22-78ET00270. 43p. NTIS, PC A03/MF AOl1. Order 
Number DE82014901. 

Portions of document are illegible. 

The purpose of this report is twofold; first, to describe the 
analysis and testing of the SELECS Methodology for anomalies, 
and secondly, to present a users guide for the software implementa- 
tion of the SELECS Methodology. The report consists of two 
major sections. The first section contains: a mathematical analysis 
of the SELECS Methodology, in which expressions are derived for 
writing values of site and process score sensitivity; a description of 
the software for testing the SELECS Methodology; and description 
and analysis of computer test runs of the SELECS Methodology, 
using randomized data for 167 test runs. The second section, which 
in the users guide contains: a description of the software programs 
SELECS, and CURVIA; and instructions for executing SELELS, 
CURVIA, and SELRND. 


52442 (FERMILAB-Conf—81/68) Simulation of the 
Energy Saver refrigeration system. Barton, H.R. Jr.; Ni- 
cholls, J.E.; Mulholland, G.T. (Fermi National Accelerator 
Lab., Batavia, IL (USA)). Oct 1981. Contract AC02- 
76CH03000. 6p. (CONF-810835—41). NTIS, PC A02/MF 
A0i. Order Number DE82004474. 

From 1981 cryogenic engineering conference; San Diego, 
CA, USA (10 Aug 1981). 

Portions of document are illegible. 

The helium refrigeration for the Energy Saver is supplied by 
a Central Helium Liquefier and 24 Satellite Refrigerators installed 
over a 1-1/4 square mile area. An interactive, software simulator 
has been developed to calculate the refrigeration available from the 
cryogenic system over a wide range of operating conditions. The 
refrigeration system simulator incorporates models of the compo- 
nents which have been developed to quantitatively describe 
changes in system performance. The simulator output is presented 
in a real-time display which has been used to search for the optimal 
operating conditions of the Satellite-Central system, to examine the 
effect of an extended range of operating parameters and to identify 
equipment modifications which would improve the system perform- 
ance. 


52443 (INIS-mf—6864) Investigation of the bit-serial 
protocol of type HDLC with regard to its use in process data 
transmission. Jablonski, Z.T. (Technische Univ., Vienna 
(Austria)). Jul 1980. 99p. (In German). NTIS (US Sales 
Only), PC AOS5/MF A0O1. Order Number DE82780510. 

Thesis. 

A measure of the reliability of a transmission protocol is the 
likelihood that undetected errors in the transmitted data will occur. 
The author considers the effect of single bit errors on the error-de- 
tection mechanisms in the HDLC as defined in ISO Standard 3309. 
It is shown that the HDLC block synchronisation method is rela- 
tively vulnerable to the generation of undetected errors. Simple but 
effective methods of improvement within standard HDLC are to 
use fixed-length data bytes (e.g. of 8 bits), to give block length as 
part of the data, and to use a separate flag at the beginning and end 
of every block. (G.F.F.). 


52444 (KFK—3086) Models for computer-aided simula- 
tion of communication flows in computer networks. Wol- 
finger, B. (Karlsruhe Univ. (TH) (Germany, F.R.). Fakul- 
taet fuer Informatik). Nov 1980. 138p. (In German). Kern- 
forschungszentrum, Karlsruhe GmbH, Karlsruhe, Germany. 

This work considers the problem of performance evaluation 
and prediction for computer networks and introduces a set of gen- 
eralized models which allow detailed description of hierarchically 
organized communication software and of resource administration 
within the computer network nodes. Starting from an analysis of 
computer network structures those model-relevant components of a 
computer network are first elaborated which form the basis for the 
introduction of the conceptional models. The conceptional models 
are mainly formulated as a set of generalized models which can be 
extended and adapted to different boundary conditions. The funda- 
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mental models are the model of a protocol unit which allows one 
to describe communication protocols within different (protocol) 
layers of a hierarchically organized communication software using 
a common basic model structure, and the model of a local resource 
administrator describing resource management within a computer 
network node. A simulator (MOSAIC) is introduced, which evalu- 
ates experimentally the conceptional models presented. To structure 
this simulator a concept has been elaborated, which configurates 
the simulation program dynamically using a set of predefined sub- 
models and being adaptable to cover a large set of different applica- 
tions. A concept for the interactive execution of simulation experi- 
ments is developed, which supports numerous possibilities of inter- 
actions during the simulation run and which - by means of graphi- 
cal features - offers a comfortable interface to the experimenter. 
The models have been applied successfully to investigate existing 
and planned computer networks; some of the experimental results 
are summarized. 


52445 (LA—9335-MS) Computing Division two-year 
operational plan, FY 1982-1983, Ewald, R.H.; Buzbee, B.L. 
(Los Alamos National Lab., NM (USA)). Jan 1982. Con- 
tract W-7405-ENG-36. 137p. NTIS, PC A07/MF AOI. 
Order Number DE82015885. 

Portions of document are illegible. 

This plan provides users of the Los Alamos Integrated Com- 
puting Network with the Computing Division's (C Division) soft- 
ware and hardware plans for fiscal years 1982 and 1983. We want 
users to know what we are working on, what it looks like, and 
when it will be ready. Our implementation of this plan is equally 
simple on the surface; that is, we will do what is outlined in this 
plan as promised. Our list of FY 1981 accomplishments is evidence 
of our belief in this planning and implementation process and of our 
commitment to provide our users with the best possible computing 
facilities. 


52446 (LA-UR—81-3682) Experiences with distributing 
graphic software between processors. Hamlin, G.; George, 
J.E. (Los Alamos National Lab., NM (USA)). 1982. Con- 
tract W-7405-ENG-36. 17p. (CONF-820703—2). NTIS, PC 
A02/MF AO1. Order Number DE82006156. 

From 9. annual conference on computer graphics and inter- 
active techniques; Boston, MA, USA (26 Jul 1982). 

Software to aid the distribution and coordination of tasks be- 
tween different processors was developed to distribute applications 
written in Fortran. This development led to the discovery of prob- 
lems unique to Fortran and to interesting practical solutions. Two 
graphical applications were distributed to a variety of machines and 
machine pairs: CDC 7600-LSI/11, CRAY-LSI/11, VAX 11/780, 
and Apollo. These distributions pointed out several parameters such 
as the use of Fortran COMMON, communication parameters, and 
processing capabilities that can affect the successful distribution of 
applications. 


52447 (LA-UR—81-3756) Modified BITBLT and related 
display architectures for rapid vector generation. Hamlin, G. 
(Los Alamos National Lab., NM (USA)). 1982. Contract 
W-7405-ENG-36. 11p. (CONF-820703—3). NTIS, PC A02/ 
MF AOl1. Order Number DE82006150. 

From 9. annual conference on computer graphics and inter- 
active techniques; Boston, MA, USA (26 Jul 1982). 

The recently described frame buffer organization making 
possible the BITBLT operation is analyzed. A modification of this 
organization and two more related organizations are presented and 
analyzed. Up to a factor of three speed improvement in vector gen- 
eration is obtainable with these other organizations. 


52448 (LBL—13851) Proceedings of the first LBL work- 
shop on statistical database management. Wong, H.K.T. 
(ed.). (Lawrence Berkeley Lab., CA (USA)). Mar 1982. 
Contract W-7405-ENG-48. 413p. (CONF-811208—). NTIS, 
PC A18/MF AO1. Order Number DE82012294. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

Portions of document are illegible. 

The workshop on statistical database management was in- 
tended to serve as a forum in which users, system builders, and da- 
tabase researchers could exchange ideas on the applications, tech- 
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niques, problems, and requirements of statistical database manage- 
ment. The term statistical databases refers to databases that repre- 
sent statistical or summary information and that are used for statisti- 
cal analysis. Typically, these databases contain quantitative informa- 
tion, such as population counts and combinations of descriptive in- 
formation, and such as race and sex for each quantitative measure. 
Individual items from the workshop were prepared separately for 
the database. 


52449 (ORNL/CSD—106) KWIC index for numerical 
linear algebra. Carpenter, J.A. (Oak Ridge National Lab., 
TN (USA)). Jul 1982. Contract W-7405-ENG-26. 76p. 
NTIS, PC A05/MF A0O1. Order Number DE82018214. 

Portions of document are illegible. 

This report is a sequel to ORNL/CSD-96 in the ongoing 
supplements to Professor A.S. Householder’s KWIC Index for Nu- 
merical Algebra. With this supplement, the coverage has been re- 
stricted to Numerical Linear Algebra and is now roughly charac- 
terized by the American Mathematical Society's classification sec- 
tion 15 and 65F but with little coverage of inifinite matrices, matri- 
ces over fields of characteristics other than zero, operator theory, 
optimization and those parts of matrix theory primarily combinator- 
ial in nature. Some recognition is made of the uses of graph theory 
in Numerical Linear Algebra, particularly as regards their use in al- 
gorithms for sparse matrix computations. The period covered by 
this report is roughly the calendar year 1981 as measured by the 
appearance of the articles in the American Mathematical Society's 
Contents of Mathematical Publications. The review citations are 
limited to the Mathematical Reviews (MR) and Das Zentralblatt 
fur Mathematik und Ihre Grenzgebiete (ZBL). Future reports will 
be made more timely by closer ovservation of the few journals 
which supply the bulk of the listings rather than what appears to be 
too much reliance on secondary sources. Some thought is being 
given to the physical appearance of these reports and the author 
welcomes comments concerning both their appearance and con- 
tents. 


52450 (PNL-SA—10313) Report on Albuquerque confer- 
ence of the Computer Security Group. Fluckiger, J.D. (Pacif- 
ic Northwest Lab., Richland, WA (USA)). 1982. Contract 
AC06-76RL01830. 15p. (CONF-820363—1). NTIS, 
A02/MF AO1. Order Number DE82013727. 

From AESOP XXIII conference; Atlanta, GA, USA (23 
Mar 1982). 

A summary is given of the fourth Computer Security Con- 
ference. Individual presentations given at the conference are dis- 
cussed. (GHT) 


52451 (SAND—81-0930) WONDY V: a one-dimensional 
finite-difference wave-propagation code. Kipp, M.E.; Law- 
rence, R.J. (Sandia National Labs., Albuquerque, NM 
(USA)). Jun 1982. Contract AC04-76DP00789. 222p. NTIS, 
PC A10/MF AO1. Order Number DE82019807. 

Portions of document are illegible. 

WONDY V solves the finite difference analogs to the La- 
grangian equations of motion in one spatial dimension (planar, cy- 
lindrical, or spherical). Simulations of explosive detonation, energy 
deposition, plate impact, and dynamic fracture are possible, using a 
variety of existing material models. In addition, WONDY has 
proven to be a powerful tool in the evaluation of new constitutive 
models. A preprocessor is available to allocate storage arrays com- 
mensurate with problem size, and automatic rezoning may be em- 
ployed to improve resolution. This document provides a description 
of the equations solved, available material models, operating 
instructions, and sample problems. 


52452 (SAND—81-1376) An iterative algorithm to pro- 
duce a positive definite correlation matrix from an approxi- 
mate correlation matrix (with a program user’s guide). Iman, 
R.L.; Davenport, J.M. (Sandia National Labs., Albuquer- 
que, NM (USA)). Jun 1982. Contract AC04-76DP00789. 
52p. NTIS, PC A04/MF A0O1. Order Number DE82017351. 

This report contains an explanation of an algorithm that, 
when executed, will operate on any symmetric approximate corre- 
lation matrix by iteratively adjusting the eigenvalues of this matrix. 
The objective of this algorithm is to produce a valid, positive defi- 
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nite, correlation matrix. Also a description of a program (called 
POSDEF) which implements the algorithm is given. 


52453 (SAND—81-2236) Verification problems for 
ARTOO, an automatically rezoning two-dimensional finite- 
difference wavecode. Swegle, J.W. (Sandia National Labs., 
Albuquerque, NM (USA)). Mar 1982. Contract AC04- 
76DP00789. 29p. NTIS PCE07/MF $13.00. Order Number 
DE82015497. 

Includes 51 sheets of 24x reduction microfiche. 

This report contains verification and test problems for 
ARTOO. Each calculation contains the input used to run the job, 
along with both print and plot output generated by the calculation. 
The calculations begin with simple test problems which illustrate 
some aspect of the operation of the code and proceed to practical 
production-type problems. 


52454 (SAND—82-0317) Should the extrapolated mid- 
point rule be smoothed. Shampine, L.F.; Baca, L.S. (Sandia 
National Labs., Albuquerque, NM (USA)). Feb 1982. Con- 
tract AC04-76DP00789. 13p. NTIS, PC A02/MF AOI. 
Order Number DE82008488. 

Portions of document are illegible. 

The extrapolated midpoint rule is a popular way to solve the 
initial value problem for a system of ordinary differential equations. 
The implementations of this method smooth the results to remove a 
weak instability. This note considers whether smoothing is worth 
the cost. It is not necessary and perhaps not even desirable. 


52455 (SAND—82-0726) SLAVE: a package of enhance- 
ments for the VAX/VMS EDT text editor. Blanford, M.L.; 
Scott, H.L. (Sandia National Labs., Albuquerque, NM 
(USA)). May 1982. Contract AC04-76DP00789. 37p. NTIS, 
PC A03/MF AOl1. Order Number DE82019827. 

As the basic tool for creating and modifying text and code 
input files at Sandia, the EDT Editor is perhaps the most widely 
used piece of software on the development VAX computers. Sever- 
al enhancements for the editor are presented here, along with 
instructions for and examples of their use. SLAVE includes a com- 
mand procedure to initialize and run the editor, an improved string 
search and substitution facility, keystrokes to simplify multi-buffer 
editing, several miscellaneous functions, and a setup mode to cus- 
tomize the editor to particular applications. The regular EDT help 
utility has been augmented to include information on these new fea- 
tures. 


52456 (SAND—82-0772C) Improving analytical dynamic 
models using frequency response data: application. Hart, 
G.C.; Martinez, D.R. (Sandia National Labs., Albuquerque, 
NM (USA); California Univ., Los Angeles (USA). School 
of Engineering and Applied Science). 1982. Contract AC04- 
76DP00789. 10p. (CONF-820527—2). NTIS, PC A02/MF 
A011. Order Number DE82008216. 

From AIAA/ASME/ASCE/AHS structures - structural dy- 
namics and materials conference; New Orleans, LA, USA (9 May 
1982). 

Portions of document are illegible. 

Results are presented from the successful application of a 
method to estimate physical parameters of an assumed form para- 
metric (Finite Element) model. The method employs a form of the 
Iterated Extended Kalman Filter for parameter estimation with 
constraints imposed in the form of relative and absolute bounds. 
Frequency response function data is used as the measurement infor- 
mation. Certain quantities useful for evaluating filter performance, 
the sensitivity functions and the computer codes written to imple- 
ment the method are discussed. Results are then presented for the 
numerical experimentation using simulated data and a simple, low 
order analytical model. 


52457 (SAND—82-8225) CRAY-1S integer vector utility 
library. Rogers, J.N.; Tooman, T.P. (Sandia National Labs., 
Livermore, CA (USA)). Jun 1982. 18p. NTIS PC E02/MF 
A01l. Order Number DE82018135. 

Includes 3 sheets of 48x reduction microfiche. 

This report describes thirty-five integer or packed vector 
utility routines, and documents their testing. These routines perform 
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various vector searches, linear algebra functions, memory resets, 
and vector boolean operations. They are written in CAL, the as- 
sembly language on the CRAY-1S computer. By utilizing the 
vector processing features of that machine, they are optimized in 
terms of run time. Each routine has been extensively tested. 


52458 (SU—326P39X4) Emulation-oriented, dynamic mi- 
croprogrammable processor (Version 3). Neuhauser, C. (Stan- 
ford Univ., CA (USA). Stanford Electronics Labs.). 25 Oct 
1975. Contract AT03-76ER70039. 67p. NTIS, PC A04/MF 
A01. Order Number DE82011891. 

Portions of document are illegible. 

This report describes the CPU of the Stanford Emulation 
Laboratory, known as the EMMY system. The EMMY CPU is a 
32 bit microprogrammable processor designed specifically for the 
task of emulation research. The control store is dynamic, that is, it 
is writable by the CPU and thus serves for data storage as well as 
for microinstruction storage. This report is a reissue of two previ- 
ous reports, of the same title, issued at Johns Hopkins University as 
Hopkins Computer Research Reports No. 28 and No. 28.1. Howev- 
er, the material in this report differs somewhat from the previous 
reports in that the previous reports provided a design specification, 
and this report describes the system as it is now implemented. Spe- 
cifically, this report provides an EMMY system user with the basic 
information necessary to microprogram the EMMY CPU and to 
design hardware and software interfaces to the system bus. 


52459 (UCID—19294) Overview of the LINCS architec- 
ture. Fletcher, J.G.; Watson, R.W. (Lawrence Livermore 
National Lab., CA (USA)). 13 Jan 1982. Contract W-7405- 
ENG-48. 17p. NTIS, PC A02/MF AOl. Order Number 
DE82010600. : 

Computing at the Lawrence Livermore National Laboratory 
(LLNL) has evolved over the past 15 years with a computer net- 
work based resource sharing environment. The increasing use of 
low cost and high performance micro, mini and midi computers 
and commercially available local networking systems will acceler- 
ate this trend. Further, even the large scale computer systems, on 
which much of the LLNL scientific computing depends, are evolv- 
ing into multiprocessor systems. It is our belief that the most cost 
effective use of this environment will depend on the development 
of application systems structured into cooperating concurrent pro- 
gram modules (processes) distributed appropriately over different 
nodes of the environment. A node is defined as one or more pro- 
cessors with a local (shared) high speed memory. Given the latter 
view, the environment can be characterized as consisting of: multi- 
ple nodes communicating over noisy channels with arbitrary delays 
and throughput, heterogenous base resources and information en- 
codings, no single administration controlling all resources, distribut- 
ed system state, and no uniform time base. The system design prob- 
lem is - how to turn the heterogeneous base hardware/firmware/ 
software resources of this environment into a coherent set of re- 
sources that facilitate development of cost effective, reliable, and 
human engineered applications. We believe the answer lies in devel- 
oping a layered, communication oriented distributed system archi- 
tecture; layered and modular to support ease of understanding, re- 
configuration, extensibility, and hiding of implementation or nones- 
sential local details; communication oriented because that is a cen- 
tral feature of the environment. The Livermore Interactive Net- 
work Communication System (LINCS) is a hierarchical architec- 
ture designed to meet the above needs. While having characteristics 
in common with other architectures, it differs in several respects. 


52460 (UCID—19310) ORION: an interactive post-pro- 
cessor for the analysis codes NIKE2D, DYNA2D, and 
TACO2D. Hallquist, J.O. (Lawrence Livermore National 
Lab., CA (USA)). Jan 1982. Contract W-7405-ENG-48. 43p. 
NTIS, PC A03/MF A0O1. Order Number DE82010710. 

This report provides a user’s manual for the post-processor, 
ORION. ORION reads the binary plot files generated by the two- 
dimensional finite element codes currently used at LLNL and plots 
contours, time histories, and deformed shapes. Contours of a large 
number of quantities may be plotted on meshes consisting of trian- 
gular and quadrilateral elements. ORION can compute a variety of 
strain measures, interface pressures along slide lines, reaction forces 
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along constrained boundaries, and momentum. ORION is oper- 
ational on the CDC 7600 and Cray-1 computers. 


52461 (UCID—19432) FDAS EPROM programming 
manual, Baker, J. (Lawrence Livermore National Lab., CA 
(USA)). Jul 1982. Contract W-7405-ENG-48. 10p. NTIS, 
PC A02/MF AO1. Order Number DE82019229. 

This brief manual is intended as a guide for producing pro- 
grammed Erasable-Programmable-Read-Only-Memories (EPROMs) 
for the microprocessor-based data acquisition system. Also included 
is a section on verifying the EPROMs in an FDAS unit. 


52462 (UCRL—15338) Computer programs, to determine 
credible regions for Weibull distribution. Agrawal, A. (Law- 
rence Livermore National Lab., CA (USA); California 
Univ., Berkeley (USA). Operations Research Center). Mar 
1981. Contract W-7405-ENG-48. 28p. NTIS, PC A03/MF 
AOl. Order Number DE82017585. 

Computer software for analyzing life test data with a Wei- 
bull distribution is given. The programs calculate and plot the 95, 
90, 50 and 5% highest probability density contours and the maxi- 
mum likelihood estimators on the same frame for all sets of data. 
They also calculate the maximum likelihood estimator of mean life 
and conservative 95, 90, 50 and 5% credible intervals on mean life. 
The programs are used to analyze data on the lifetimes of Kevlar/ 
Epoxy spherical vessels and the results are given. 


52463 (UCRL—53292-Pt.1) Methodology for assessing 
the security risks associated with computer sites and net- 
works, Part 1: development of a formal questionnaire for col- 
lecting security information. Corynen, G.C. (Lawrence 
Livermore National Lab., CA (USA)). 23 Jun 1982. Con- 
tract W-7405-ENG-48. 80p. NTIS, PC A05/MF AO1. Order 
Number DE82019806. 

A new methodology has been developed for the assessment 
of security risks associated with the operation of computer com- 
plexes. It is designed to assist computer security managers and their 
risk assessment teams in obtaining an overall risk figure for their 
computer site or network. This report emphasizes the determination 
of harms to computation assets due to various natural and human 
threats. Natural threats include earthquakes, floods, fires, and other 
disasters. Human threats include intentional harms such as asset 
theft or data modification, and unintentional harms such as errors 
and omissions. A group of individuals assisting each other in reach- 
ing a collective goal is also discussed. In addition to asset damages, 
the effects of damaging the countermeasures protecting the assets, 
or the supports which allow the operation of the assets, can be de- 
termined. The effects of damage to countermeasures which protect 
other countermeasures or supports can be analyzed also. 


52464 (UCRL—86797) Novel techniques for three-dimen- 
sional data display. Grotch, S.L. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 11 Dec 1981. Contract W-7405- 
ENG-48. 40p. (CONF-820703—1). NTIS, PC A03/MF 
A01. Order Number DE82005204. 

From 9. annual conference on computer graphics and inter- 
active techniques; Boston, MA, USA (26 Jul 1982). 

Portions of document are illegible. 

Three interactive programs for three-dimensional point or 
surface representation have been developed providing the user with 
a broad variety of easily controlled plotting options: projections, 
gridding, color, least squares data fitting, class distinctions, viewing 
perspective. These programs, written in FORTRAN for the CDC- 
7600, use DISSPLA for the three-dimensional graphics. The user 
may examine the plots in real time, simply change most of the pro- 
gram control parameters, producing new plots, iteratively. These 
may be edited in real time to yield a variety of graphical outputs. 
With these programs, the generation of stereo pairs for truly three- 
dimensional viewing is very simple. A second tool, termed section- 
ing, has also been implemented. Here, the user specifies a plane 
through which a set of points in three dimensions is viewed. Along 
the axis perpendicular to this plane, the points located in a series of 
user-specified sections are plotted as separate two-dimensional plots. 
These 2D views can be easily converted into transparent view- 
graphs which can then be suspended from a simple wire frame. The 
assembly produces a very effective poor man’s hologram of the 
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original data set. A third program generates a combined surface/ 
contour presentation as seen from any user viewpoint. Here again, 
under simple user control, a variety of options may be exercised in- 
teractively, producing three-dimensional plots with a surface sheet 
suspended above the corresponding contours drawn below. 


52465 (UCRL—87362) Recent progress in the solution of 
the time-dependent, three-dimensional, incompressible Navier- 
Stokes equations. Gresho, P.M.; Upson, C.D.; Chan, S.T.; 
Lee, R.L. (Lawrence Livermore National Lab., CA 
(USA)). Mar 1982. Contract W-7405-ENG-48. 10p. (CONF- 
820702—3). NTIS, PC A02/MF A0Ol. Order Number 
DE82008999. 

From 4. international symposium on finite element methods 
in flow problems; Tokyo, Japan (26 Jul 1982). 

The discussion covers development of numerical methods 
which, while originally derived via the conventional Galerkin 
Finite Element Method (GFEM), have been significantly modified 
in the interest of cost-effectiveness to the point where they are re- 
ferred to as a useful blend of finite element and finite difference 
methods. This paper summarizes the hybrid method and presents 
sample numerical results. 


52466 (UCRL—87784) Image-enhancement applications 
at the Lawrence Livermore National Laboratory. Twogood, 
R.E.; Sherwood, R.J.; Portnoff, M.R. (Lawrence Livermore 
National Lab., CA (USA)). Jun 1982. Contract W-7405- 
ENG-48. 8p. (CONF-820822—6). NTIS, PC A02/MF AOl1. 
Order Number DE82019312. 

From 26. technical symposium and exhibition of the Interna- 
tional Society for Optical Engineering; San Diego, CA, USA (21 
Aug 1982). 

A diverse set of digital image-processing applications exists 
at the Lawrence Livermore National Laboratory. While many of 
these include some sort of image analysis or restoration, virtually 
all of them require image-enhancement procedures. In this paper 
we describe the principal image-processing facility at the Labora- 
tory, followed by a discussion of several of the major image-proc- 
essing application areas. 


52467 A reinforcement-depletion urn problem-I. basic 
theory. Shenton, L.R. (Univ. of Georgia, Athens). Bulletin 
of Mathematical Biology; 43: No. 3, 327-340(1981). Contract 
W-7405-ENG-26. 

An urn contains balls of different colors. Specified numbers 
of each color are added and form a reinforcement. The total rein- 
forcement is randomly removed, forming a depletion. The process, 
not necessarily with the same reinforcements, is performed a 
number of times. The factorial moment generating function of the 
urn configurations at any stage is given in terms of multivariate dif- 
ference operators. Cases when the reinforcement vector is defined 
as a stochastic variable are considered. The problem is a generaliza- 
tion of an urn model associated with radioactive atoms and stable 
atoms proposed by S. R. Bernard. The solutions given here have a 
definite application to the problem of modelling tracers in compart- 
mental systems. 


52468 A comparison of sensitivity analysis and error 
analysis based on a stream ecosystem model. Gardner, R.H. 
(Oak Ridge National Lab., TN); O'Neill, R.V.; Mankin, 
J.B.; Carney, J.H. Ecological Modelling; 12: 173-190(1981). 
Contract W-7405-ENG-26. 

When individual model parameters must be measured in field 
or laboratory experiments, the provision of feedback information 
for allocation of research efforts is an important function of model- 
ing. Both sensitivity analysis and Monte Carlo error analysis can be 
used to determine which parameters require intensified measure- 
ment effort. When both methods are applied to a stream ecosystem 
model, the assumptions of sensitivity analysis are violated if reason- 
able estimates of measurement errors on parameters are used. Sensi- 
tivity analysis estimates a linear relationship between a state vari- 
able and a parameter and largely ignores higher order effects. In 
the model investigated in this study, higher-order effects dominate 
prediction error, and the results of sensitivity analysis are misleding. 
It is suggested that the simple correlation coefficient derived from 
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analysis of Monte Carlo simulations is a more reasonable way to 
rank model parameters according to their contribution to prediction 
uncertainty. For the stream model used in this study, halving vari- 
ance on the four parameters, indicated as most important by sensi- 
tivity analysis, reduces prediction errors by only 2-6%. Halving 
variance on the four, completely different, parameters with the 
largest simple correlation coefficients reduces prediction errors by 
17-31%. 


9903 Information Handling 


REFER ALSO TO CITATION(S) 50545, 51496, 51603, 51806 


52469 (AD-A—106572/1) NRC should specify user needs 
and improve cost control for its document control system. 
(General Accounting Office, Washington, DC (USA). 
Energy and Minerals Div.). 3 Jun 1981. 13p. (EMD—81- 
90). NTIS, PC A02/MF AOl. 

The Nuclear Regulatory Commission (NRC) has invested 
about $22 million in its document control systems, designed to assist 
in accelerating the nuclear power plant licensing process and im- 
prove decisions related to nuclear safety. Although the potential 
benefits of the system are substantial, GAO obesrved that: (1) Less 
than half of NRC’s staff is using the system and users are experienc- 
ing serious problems related to incomplete information, poor qual- 
ity of system output, and operating procedures that are difficult; 
and (2) System costs have increased substantially and have not been 
adequately controlled. The NRC, which followed acceptable con- 
tracting procedures in acquiring the system, has initiated or planned 


actions to make the document control system more responsive to its - 


staff needs and improve controls over system costs. 


52470 (CONF-820679—1) Varieties of compound terms 
and their treatment. Strehlow, R.A. (Oak Ridge National 
Lab., TN (USA)). 1982. Contract W-7405-ENG-26. 12p. 
NTIS (US Sales Only). Order Number DE82017304. 

From ASTM conference on terminology: the cornerstone of 


global communication through standards; Toronto, Canada (23 Jun 
1982). 


Compound term's are essential in technical terminologies, be- 
cause of the need to distinguish precisely between subtle or detailed 
differences in concepts or things. Compound terms of different 
sorts require different approaches in defining and in handling. Uni- 
tary compound terms, those consisting of a base word and one or 
more affixes, are common in non-technical usage; but are generated 
in technical terminological work by drawing from a greater number 
of less common affixes. Still, multiple meanings for the affixes are 
common. As in the case of ordinary usage, some affixes are inde- 
pendent enough so that the affix may be defined, but the compound 
term doesn’t require definition. Indexing may require cross refer- 
encing in some cases. Compound terms consisting of more than one 
word are common in most technical fields. These terms may be 
classified as one of three types; sentential, hierarchic, or categoric. 
Sentential compound terms are descriptive and incidental, e.g., two- 
inch stirred chemical reactor. Such terms rarely require definition 
and would usually be further described in the context of the terms 
usage. Hierarchic compound terms form a mini-classification and 
may actually be precursors of elements of a formal classification. 
These terms require definition when the implied classification is es- 
sential, but not formalized. In this case a vocabulary or terminology 
provides a convenient display of part of a larger classification. Ca- 
tegoric compound terms, terms of several words listing essential, 
non-incidental aspects of the concept or entity may be viewed as a 
faceted (non-hierarchic) classification. The style of definition and 
the indexing of technical terms may be most efficiently approached 
with a knowledge of the varieties of compound terms. 


52471 (DOE/ER/70214—T2) Computer networks and re- 
source sharing in ERDA. Volume 4, Arpanet resource hand- 
book for ERDA sites. Amiot, L.; Austin, D.M.; Bare, R.A. 
(Energy Research and Development Administration, Wash- 
ington, DC (USA). Div. of Basic Energy Sciences). 15 Jul 
1977. Contract AT03-76ER70214. 252p. NTIS, PC A1l2/MF 
AO1. Order Number DE82005368. 

This volume brings together one part of the results of a 
networking study by investigators at ANL, BNL, LBL, LLL, 
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LNS-MIT, NYU-Courant and UCLA. The work started approxi- 
mately four years ago and was supported by the Division of Physi- 
cal Research through its Mathematics and Computer Science Re- 
search Program. The investigation focused on heterogeneous net- 
works in which a variety of dissimilar computers and operating sys- 
tems were interconnected nationwide. Homogeneous networks, 
such as MFE net and SACNET, were not considered since they 
could not be used for general purpose resource sharing. The inves- 
tigation itself furnishes an excellent example of computational re- 
source sharing through a heterogeneous network. Volume 4 pro- 
vides the basic information necessary to access and use the ERDA 
sites currently on the ARPANET. 


52472 (INDC(CCP)—158/L) Table of content transla- 
tions of Soviet reports received by the INDC Secretariat. (In- 
ternational Atomic Energy Agency, Vienna (Austria). Inter- 
national Nuclear Data Committee). Feb 1981. llp. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82701675. 

The INDC Secretariat receives a number of Soviet reports 
in Russian as part of the INDC document distribution system. Be- 
cause of their large number and size most of them cannot be trans- 
lated by the IAEA. The "Nuclear Physics Research in the USSR - 
Collected Abstracts” report series and occasional reports of interest 
to the nuclear data community are translated by the IAEA on a 
regular basis. The "Table of Content Translations” contain the 
translation of the table of contents, and abstracts when available, of 
those Soviet reports which the IAEA does not translate. The origi- 
nals of these reports are normally available in limited quantities 
only. 


52473 (UCRL—53261) Management of reference infor- 
mation services: a dynamic resource allocation and simulation 
model. Elchesen, D.R. (Lawrence Livermore National Lab., 
CA (USA)). May 1982. Contract W-7405-ENG-48. 434p. 
NTIS, PC A19/MF AOl1. Order Number DE82019879. 

Thesis. 

A comprehensive tool is presented to aid in the cost-effec- 
tive management of library reference services. The tool consists of 
a dynamic resource allocation model and an associated computer 
simulation program. The model and the computer program are 
known collectively as REFSIM. Three types of library reference 
services are addressed in REFSIM: (1) answering ready reference, 
or quick lookup types of queries; (2) conducting in-depth, retro- 
spective literature searches; and (3) providing current awareness 
notifications, or selective dissemination of information (SDI) serv- 
ices. Both manual and computer-based approaches to the provision 
of these services are considered. The REFSIM model simulates the 
provision and management of these services. It contains compo- 
nents to represent the human, information, and equipment resources 
required to provide these services; components to represent re- 
quester demand, the performance being exhibited by each service; 
and the degree of satisfaction being experienced by the requesters. 
Within this framework, the model incorporates key aspects of the 
generation and flow of monetary resources, such as the charging 
and collection of service fees from requesters, the allocation of 
budgetary funds by the parent organization, and the distribution of 
operating funds by the reference service manager. REFSIM also 
simulates the ability of the reference service group to attract addi- 
tional users through promotional activities and to receive continued 
support from upper management based on the perceived level of 
benefits it is providing. 


52474 Electrically-isolated single-transmission-line data- 
acquisition system. Fasching, G.E. (to Dept. of Energy). US 
Patent Application 303,675. 18 Sep 1981. 33p. 

A single transmission line interrogated multiple channel data 
acquisition system is provided in which a plurality of remote sta- 
tion/sensors monitor specific process variables and transmit mea- 
surement values over the single transmission line to a master station 
when addressed by the master station. Power for all remote stations 
(up to 980) is provided by driving the line with constant voltage 
supplied from the master station and automatically maintained inde- 
pendent of the number of remote stations directly connected to the 
line. The transmission line can be an RG-62 coaxial cable with 
lengths up to about 10,000 feet with branches up to 500 feet. The 
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remote stations can be attached randomly along the line. The 
remote stations can be scanned at rates up to 980 channels/second. 


52475 Improved single-transmission-line data-acquisition 
system. Fasching, G.E. (to Dept. of Energy). US Patent 
Application 303,674. 18 Sep 1981. 36p. 

Portions of document are illegible. 

A single transmission line interrogated multiple station data 
acquisition system is provided in which a plurality of remote sta- 
tion/sensor circuits monitor specific process variables and transmit 
measurement values over the single transmission line to a master 
station when addressed by the master station. Each remote station 
is electrically isolated from the transmission line for up to 1000 
volts by means of shielded transformer inputs and optical coupler 
outputs allowing each remote station/sensor to float or to be oper- 
ated at widely different ground potentials safely and common mode 
noise-free. Power for all remote stations (up to 995) is provided by 
driving the line with a constant current square wave supplied from 
the master station. The transmission line can be an RG-62 coaxial 
cable with lengths up to about 10,000 feet. The remote stations can 
be attached randomly along the line. The remote stations can be 
scanned at rates from about 49 channels/second to 490 channels/ 
second. 
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52476 Direct data entry system for toxicologic pathology. 
Doyle, D.E.; Lombard, L.S.; Fritz, T.E. (Argonne National 
Lab., IL). Toxicologic Pathology; 9: No. 2, 22-29(1981). Con- 
tract W-31-109-ENG-38. 

From Society of Toxicologic Pathologists; Great George, 
NJ, USA (27 Mar 1981). 

A specialized pathology data acquisition and retrieval system 
is interfaced to a larger comprehensive data system which acquires 
and maintains research and colony management data on thousands 
of animals. The system has been designed to give the pathologist 
the widest possible latitude for expression while maintaining the ca- 
pability to organize and categorize the resulting data. Easily under- 
stood mnemonic codes are used when menu selections are request- 
ed from a display screen. Once mnemonic codes are selected, the 
resulting data record, when later accessed, is always converted to 
full text prior to display. In other words, the pathologist always se- 
lects from a subset of mnemonic codes when generating anatomic 
descriptions and from full texts lists of tumors and nonneoplastic le- 
sions. The program then converts them to their coded format for 
compact storage. On subsequent retrieval, however, as in the search 
program, the coded data are converted to full text. 
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Akademie der Wissenschaften der DDR, Leipzig. Zentralinstitut fuer 
Isotopen- und Strahlenforschung 

Reports of the Zentralinstitut fuer Isotopen und 
Strahlenforschung, 7:51044 (ZFI-Mitt—35) 

Akademiet for de Tekniske Videnskaber, Lyngby (Denmark) 

Coal in West Greenland, 7:49112 (NP—2750464) 

Alabama Geological Survey, University (USA) 

Model of the ground-water flow system of the Gordo and Eutaw 

aquifiers in west-central Alabama, 7:51881 (NP—2902027) 
Alabama Univ., University (USA). Dept. of Chemistry 

ELDOR investigations of radiation processes. Annual progress 
report, 1981-1982, 7:51041 (DOE/ER/04062—77) 

Alabama Univ., University (USA). School of Mines and Energy 
Development 

Utilizing the unconventional gas resources of the Pottsville 
Formation coals in Tuscaloosa County, Alabama, 7:49128 
(DOE/R4/10333—T1) 

Allied-General Nuclear Services, Barnwell, SC (USA) 

Can a safeguards accountancy system really detect an 

unauthorized removal, 7:49427 (AGNS—35900-CONF- 164) 
American Cyanamid Co., Stamford, CT. Chemical Research Div. 

Development of significantly improved catalysts for coal 
liquefaction and upgradng of coal extracts. Quarterly progress 
report No. 1, October 1-December 31, 1981, 7:49019 (DOE/ 
PC/40091—T1) 

American Exploration Co., Worthington, OH 

VESCORP: Devonian Shale Project, Phase I report, 7:49224 

(DOE/ET/12387—T1) 
American Rice, Inc., Houston, TX 

Biomass alternative-fuels program. Final report. Feasibility study 
for alternative-fuels production: fluidized-bed gasification of 
rice hulls. Executive summary, 7:49593 (DOE/RA/50378—T1) 





AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS, 


American Society of Agricultural Engineers, St. Joseph, MI 
Performance of a large rock bin solar heat storage, 7:49927 
(NP—2902019) 
American Society of Mechanical Engineers, New York 
Pressure vessels: a workbook for engineers, 7:51077 (CONF- 
810161—Pt.2) 
American Society of Mechanical Engineers, New York. Solar Energy 
Div. 


ASME third annual systems simulation and economic analysis 
solar heating and cooling operational results conference; Las 
Vegas, Nevada, April 29, 1981, 7:49833 (DOE/CS/30541—T1) 
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University of Chicago, Chicago, Illinois, September 7-13, 1977, 
7:49409 (DOE/EV—0005/25) 

Improving the accuracy of computed sngular values, 7:52438 
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CNSV—24) 
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Proceeding of the conference on energy conservation: retrofit of 
municipal wastewater treatment facilities, 7:50790 (ANL/ 
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Utility desulfurization: innovations and system 
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Arizona's energy sources for electrical power generation. 
Research report No. 011, 7:50614 (NP—2906199) 

Arizona State Univ., Tempe (USA) 
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performance-technical report, 7:49844 (DOE/SF/11444—T1- 
Vol.1) 
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Arizona State Univ., Tempe (USA). Coll. of Architecture 

National Solar Water Heater Workshop Present at DOE Region 
V meeting for managers of State Energy Extension Service 
and State Energy Conservation Plan, March 18-19, 1981, 
7:49845 (DOE/SF/11444—T4) 

Arizona State Univ., Tempe (USA). School of Engineering 

Terrestrial photovoltaic power systems with sunlight 
concentration. Annual progress report, 1980-81, 7:49718 
(DOE/NBM—2017678) 

Arizona Univ., Tucson (USA) 

Arizona's energy future: making the transition to a new mix, 
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Research Triangle Inst., Research Triangle Park, NC (USA) 
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report, 7:49759 (DOE/ET/20264—T1-Vol.1) 

Institutional applications of solar total-energy systems. Draft final 
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working group meeting, 7:49396 (UCRL—87183) 
Solar Energy Research Inst., Golden, CO (USA) 

Alcohol-Fuels Program Membrane-Research Subtask: annual 
progress report, FY 1981, 7:49621 (SERI/PR—255-1457) 

Amorphous boron-silicon-hydrogen alloys for thin-film 
heterojunction solar cells. Final report, 1 June 1980-31 May 
1981, 7:49619 (SERI/PR—0-9010-4) 

Amorphous-silicon solar cells. Final report, 1 October 1980-31 
December 1981, 7:49620 (SERI/PR—O0-9372-5) 

Cadmium sulfide-copper sulfide heterojunction cell research. 
Quarterly report, June 1-August 31, 1981, 7:49625 (SERI/PR— 
8309-1-T7) 

Development program leading to an optimized oscillating-water- 
column wave-energy converter featuring a bi-directional 
turbine, 7:50006 (SERI/TP—251-1462) 

Direct observation of pyrolysis behavior of carbonaceous solids 
in a hot steam-argon environment, 7:49629 (SERI/TP—234- 
1524 

mneneiideies applied to biomass. Progress report, October 
1980-September 1981, 7:49622 (SERI/PR—622-1321) 


SOUTHERN LEGISLATIVE CONFERENCE (USA) 


Experimental performance evaluation of line-focus sun trackers, 
7:49899 (SERI/TR—632-646) 

Fifth biennial wind energy conference & workshop proceedings 
(WWV), 7:50070 (SERI/CP—635-1340-Vol.2) 

Heat and mass extraction from solar ponds: analysis and 
development of a laboratory facility, 7:49898 (SERI/TR—252- 
1569) ; 

High-intensity flux mapper for concentrating solar collectors, 
7:49896 (SERI/TP—215-1509) 

Oxygen production for biomass gasification, 7:49630 (SERI/TP— 
234-1601) 

Passive-solar manufactured buildings development and analysis, 
7:49868 (SERI/TP—254-1643) 

Performance results from passive-solar residences in Denver, 
Colorado, 7:49869 (SERI/TP—254-1644) 

Photovoltaic energy systems. Program summary, 7:49580 (DOE/ 
CE—0033) 

Preparation and properties of evaporated CdTe films compared 
with single-crystal CdTe. Progress report no. 6, February 1, 
1982-April 30, 1982, 7:49626 (SERI/PR—9330-1-T6) 

PROSYS/ECONMAT users’ guide: solar industrial-process-heat 
feasibility evaluation, 7:49870 (SERI/TR—733-724) 

Reformed alcohol fuels for combustion turbines: technical and 
economic feasibility assessment. Final subcontract report, 
7:49502 (SERI/TR—11290-1) 

Review of polymer requirements for solar-thermal energy 
systems conference proceedings, 7:49778 (SERI/CP—251- 
1419) 

Sizing of direct-contact preheater-boilers for solar-pond power 
plants, 7:49779 (SERI/TR—252-1401) 

Small-wind-turbine production evaluation and cost analysis, 
7:50039 (SERI/TR—09049-1-Vol.2) 

Solar energy conversion: photoelectrochemical and 
electrochemical studies of organic conducting polymer-coated 
electrodes in aqueous electrolyte, 7:49627 (SERI/TP—233- 
1500) 

Solar storage for process heat and building application: a review 
of prior assessments, 7:49912 (SERI/TR—231-1595) 

Sputtered-amorphous-silicon solar cells. Final technical report, 
July 22, 1980-July 22, 1981, 7:49633 (SERI/TR—9219-T2) 

Synthesis gas from biomass: operating data on a 1-ton/day 
oxygen gasifier, 7:49628 (SERI/TP—234-1455) 

Use of FT-IR reflection-absorbance spectroscopy to study 
photochemical degradation of polymeric coatings on mirrors, 
7:49897 (SERI/TP—255-1513) 

WECS value analysis: a comparative assessment of four methods, 
7:50038 (SERI/TR—211-1563) : 

ZnsP? as an improved semiconductor for photovoltaic solar cells. 
Final report, September 1, 1978-March 31, 1982, 7:49632 
(SERI/TR—8062-1-T16) 

ZnsP2 as an improved semiconductor for photovoltaic solar cells. 
Thirteenth quarterly report, September 1, 1981-November 30, 
1981, 7:49623 (SERI/PR—8062-1-T15) 

South Carolina Univ., Columbia (USA). Belle W. Baruch Inst. for 
Marine Biology and Coastal Research 

Key to the cladocera of Par Pond on the Savannah River Plant, 
7:51573 (SRO-NERP—11) . 

South Carolina Univ., Columbia (USA). Dept. of Biology 

Aquatic snails (Gastropoda) of the Savannah River Plant, Aiken, 
South Carolina, 7:51507 (SRO-NERP—10) 

— oo Wildlife and Marine Resources Dept., Columbia 

Set-aside areas, National Environmental Research Park, 
Savannah River Plant, Aiken, South Carolina, 7:51525 (DOE/ 
SR/00819—T4) 

Southeastern Wildlife Services, Inc., Athens, GA (USA) 

Set-aside areas, National Environmental Research Park, 
Savannah River Plant, Aiken, South Carolina, 7:51525 (DOE/ 
SR/00819—T4) 

Southern California Gas Co., Los Angeles (USA) 

Minimum-energy dwelling-II. Final report, 7:49823 (DOE/CS/ 
20418—T1) 

Southern Illinois Univ., Edwardsville (USA). Center for Urban and 
Environmental Research and Services 

Potential for energy saving through weatherization of housing in 

the St. Louis region, 7:50712 (CUERS-Report—16) 
Southern Legislative Conference (USA) 

Developer's guide to small-scale hydroelectric development in 

the southeast, 7:49519 (DOE/R4/20004—T7) 





SOUTHERN METHODIST UNIV., DALLAS, TX 


Southern Methodist Univ., Dallas, TX (USA). Dallas Geophysical 
Lab. 


Development of automated detection and discrimination 
techniques for use at regional to teleseismic distances. Interim 
report, 7:51418 (AD-A—106795/8) 

Southern Solar Energy Center, Atlanta, GA (USA) 

Houston design/build workshop for passive solar homes: 
summary, 7:49877 (SSEC/SP—41290) 

Passive solar construction handbook, 7:49824 (DOE/CS/30166— 
T56) 

Southern States Energy Board, Atlanta, GA (USA) 

Developer's guide to small-scale hydroelectric development in 
the southeast, 7:49519 (DOE/R4/20004—T7) 

Report of the Task Force on Energy to the Commission on the 
Future of the South, 7:50597 (DOE/R4/10285—T1) 

Southern Tier Central Regional Planning and Development Board, 
New York (USA) 

Design study for a regional energy development corporation. 
Final report, 7:50585 (NYSERDA—81-17) 

Southern Tier West Regional Planning and Development Board, 
Salamanca, New York (USA) 

Resource engineering and economic studies for direct application 
of geothermal energy. Draft final report, 7:50000 (DOE/SF/ 
11441—1) 

Southwest Research Inst., San Antonio, TX (USA) 

Characterization of exhaust emissions from high mileage catalyst- 
equipped automobiles, 7:51457 (PB—82-131566) 

Highwall mining equipment: advanced highwall mining system, 
preliminary design and analysis. Phase I final report, 7:49118 
(DOE/ET/12213—T1) 

Southwest Research Inst., San Antonio, TX (USA). Quality 
Assurance Systems and Engineering Div. 

Simplification of NPRDS reporting. Final report, 7:50149 
(ALO—1004) 

Spaite (Paul W.) Co., Cincinnati, OH (USA) 

Acid rain: commentary on controversial issues and observations 
on the role of fuel burning, 7:49101 (DOE/MC/19170—1168) 

Spectron Development Labs., Inc., Costa Mesa, CA (USA) 

Particulate processes in pulverized-coal flames. Quarterly 
technical progress report, January-March 1982, 7:49151 (DOE/ 
PC/30300—TS5) 

SRI International, Arlington, VA (USA) 
Physics and chemistry of acid precipitation, 7:51427 (JISR—81-25) 
SRI International, Menlo Park, CA (USA) 

Analyses. experimental studies, and evaluations of control 
measures for air flow and air quality on and near highways: 
executive summary. Final report, 7:51459 (PB—82-133596) 

Analyses, experimental studies, and evaluations of control 
measures for air flow and air quality on and near highways. 
Volume II: User guidelines and application notes for estimating 
air quality for alternative roadway configurations. Final report 
1973-80, 7:51460 (PB—82-133612) 

Analyses, experimental studies, and evaluations of control 
measures for air flow and air quality on and near highways. 
Volume III: User's manual for fhwa data base and retrieval 
programs. Final report 1977-80, 7:51461 (PB—82-133620) 

Determination of properties of fluids for solar-cooling 
applications. Literature survey, 7:49876 (SRI-PYU—2221) 

Staatliches Amt fuer Atomsicherheit und Strahlenschutz, Berlin 
(German Democratic Republic) 

Behaviour of organic iodides under PWR accident conditions, 
7:50462 (SAAS—284) 

Stanford Linear Accelerator Center, CA (USA) 

Baryon production at PEP, 7:51998 (SLAC-PUB—2810) 

Proceedings of the SLC workshop on experimental use of the 
SLAC Linear Collider, 7:51180 (SLAC—247) 

Summary talk, 7:52054 (SLAC-PUB—2833) 

Stanford Univ., CA (USA) 

High-magnetic-field MHD-generator program. Quarterly report, 
January 1, 1982-March 30, 1982, 7:50682 (DOE/ET/15611—9) 

Summary talk, 7:52054 (SLAC-PUB—2833) 

Synchrotron radiation to be used to generate holographic x-ray 
gratings, 7:51944 (DOE/ER/70004—302) 

Stanford Univ., CA (USA). Dept. of Materials Science and 
Engineering 

Preparation and properties of evaporated CdTe films compared 
with single-crystal CdTe. Progress report no. 6, February 1, 
1982-April 30, 1982, 7:49626 (SERI/PR—9330-1-T6) 
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Stanford Univ., CA (USA). Dept. of Mechanical Engineering 

Coal-slag phenomena in MHD generators. Final report, 7:50691 
(EPRI-AP—2201) 

Stanford Univ., CA (USA). High Temperature Gasdynamics Lab. 

Pulverized coal combustion. Semi-annual report, October 1, 
1981-March 31, 1982, 7:49149 (DOE/PC/30177—3) 

Stanford Univ., CA (USA), Stanford Electronics Labs. 

Emulation-oriented, dynamic microprogrammable processor 
(Version 3), 7:52458 (SU—326P39X4) 

Stanford Univ., CA (USA). Stanford Geothermal Program 

Geothermal reservoir engineering research at Stanford 
University. First annual report, October 1, 1980-September 30, 
1981, 7:49992 (SGP-TR—S1) 

Stanley Consultants, Muscatine, [A (USA) 

Fuel alcohol plant feasibility study for Sodak Resources, Ltd., 

Plankinton, South Dakota, 7:49592 (DOE/RA/50376—1-Vol.1) 
Statens Byggeforskningsinstitut, Hoersholm (Denmark) 

Additional exterior insulation of a block of flats. Building 

methods, costs, and energy saving, 7:50735 (SBI-R—132) 
Statens Inst. for Straalehygiene, Oslo (Norway) 

Biological effects of electric and magnetic fields, summary of a 
literature study, 7:50148 (SIS—1981:8) 

Biological effects of electrical and magnetic fields from power 
transmission lines - with an evaluation of possible hazards. A 
literature study, 7:50147 (SIS—1981-6) 

Statens Naturvaardsverk, Solna (Sweden) 

Air photo interpretation of mire vegetation - A study of methods 

for survey mapping, 7:51521 (SNV-PM—1433) 
Statens Provningsanstalt, Boraes (Sweden) 

Testing of fused salt with Glaubers salt as energy storage 
material by cycling for a long time, 7:50525 (SP-RAPP—1981- 
05 

Testag of the effectivity of wood fired stoves and fire places 
including the results from 10 tests, 7:49634 (SP-RAPP—1981- 
19) 

Statens Vattenfallsverk, Stockholm (Sweden) 
Pilot test with dry scrubbing of flue gases, 7:50126 (SVF—111) 


Statens Vattenfallsverk, Vaellingby (Sweden). Projekt KOL- 
HAELSA-MILJOE 


Investigation of mercury in air, precipitation and lake water, 
7:51449 (KHM-TR—05) 

State Univ. of New York, Buffalo (USA) 

Catalytic coal liquefaction. Quarterly report, April-June 1982, 
7:49021 (DOE/PC/40781—T3) 

Resource engineering and economic studies for direct application 
of geothermal energy. Draft final report, 7:50000 (DOE/SF/ 
11441—1) 

State Univ. of New York, Stony Brook (USA) 

Elucidation of liquid-force fields in methyl] fluoride by means of 

vapor-pressure isotope effects, 7:51016 (DOE/ER/10612—7) 
State Univ. of New York, Stony Brook (USA). Coll. of Engineering 

Energy transport in porous-insulator systems. II. Performance of 
vertical enclosures, 7:50733 (ORNL/Sub—7551/2) 

State Univ. of New York, Stony Brook (USA). Dept. of Mechanical 
Engineering 

Simultaneous measurements and flow visualization in a plane 
mixing layer, 7:51122 (DOE/ER/10439—5) 

Statistik der Kohlenwirtschaft e.V., Essen (Germany, F.R.) 

Coal mining in the West German power industry in 1980, 7:49133 
(NP—2902748) 

Stearns-Roger Engineering Co., Denver, CO (USA) 

Pressurized fluidized-bed combustion component test and 
integration unit: Title I report, 7:50110 (DOE/ET/10409—1- 
Sect.13) 

Stearns-Roger Services, Inc., Denver, CO (USA) 

Pressurized fluidized-bed combustion component test and 
integration unit: Title I report. Section 14. Cost estimate 
details, appendix II, 7:50111 (DOE/ET/10409—1-Sect.14) 

Pressurized fluidized-bed combustion component test and 
integration unit: Title I report. Section 15. Alternate method of 
accomplishment, 7:50122 (DOE/ET/10409—1-Sect.15) 

Stiftelsen foer Vaermeteknisk Forskning, Studsvik (Sweden) 
Pilot test with dry scrubbing of flue gases, 7:50126 (SVF—111) 
Stockholm Univ. (Sweden) 

Statistical analysis of safety related occurrences in nuclear power 

plants. A report of a pilot study, 7:50471 (SKI-B—3-79) 
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Stockholm Univ. (Sweden). Fysiska Institutionen 
Description of a 7~ p bubble chamber experiment at 4 GeV/c 
incident momentum, 7:51999 (USIP—81-05) 
Stone and Webster Corp., New York (USA) 
Clinch River Breeder Reactor Plant Project: construction 
schedule, 7:50210 (CONF-820705—3) 
Strasbourg-1 Univ., 67 (France) 
Atomic structure of non-stoichiometric transition metal carbides, 
7:50933 (CEA-R—5127) 
Structural Mechanics Associates, Cleveland, OH (USA) 
Selected review of foreign licensing practices for nuclear power 
plants, 7:50286 (NUREG/CR—2664) 
Energiteknik AB, Nykoeping (Sweden) 
Adsorption of Xe-133 by activated carbon. Experimental results, 
7:51494 ee 
Appraisal of power reactor status following unplanned shutdown 
by using dynamic signal analysis. Stage 1, 7:50474 
(STUDSVIK-K5—81-5) 
Biomass energy systems identification. A report to the IEA 
cur uae Pa Project, 7:50672 /BIO—81/23) 
AE Vol 1. Results of stage 1, 7:50694 
(NE/AVT— 


80, 

Coal MHD AE. MAD AE Vol.2. Computer programmes, 
7:50695 (NE/AVT—80/8) 

Coal-water mixtures. Practical application and combustion 
theories: state-of-the-art, 7:49075 (STUDSVIK-EV—81-96) 

Corrosion of irradiated Zircaloy and Zircaloy/Inconel 
assemblies, 7:50891 (STUDSVIK—80/2) 

Direct generation of hydroelectric power from slowly flowing 
water, 7:49524 (NE/AKVA—80/11 

Forecasting growth and yield in established forests. An outline 
and analysis of the outcome of a subprogram within the 
HUGIN project, 7:50671 (NE/BIO—81/16) 

High temperature corrosion in peat ash at 475 to 1000°C, 7:50892 
(STUDSVIK-ET—81-109 

Hydrogen induced dealyed fraction in irradiated Zircaloy-2, 
7:50893 (STUDSVIK-K4— 81-45) 

Investigation of the possibilities of the exploitation of geothermal 
energy on the island of Gotland, 7:49953 (NE/GEO—81/2) 

Irrigation with wastewater - applications in biomass cultivation 
systems. Part I. A survey of systems, 7:49608 (NE/BIO—81/ 
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nietibes full-scale critical-flow tests. Volume 3. Conclusions. 
Final me , 7:50422 (EPRI-NP—2370-Vol.3) 

Marviken full-scale critical-flow tests. Volume 7. Data accuracy. 
Final report, 7:50423 (EPRI-NP—2370-Vol.7) 

Marviken full-scale critical-flow tests. Volume 19. Results from 
Test 11. Final report, 7:50424 (EPRI-NP—2370-Vol.19) 

Place of MHD power plants in the future Swedish energy 
system. Situation report Oct. 24 1980, 7:50693 (NE/AVT—80/ 


4 

itbwoitais of ethanol from wood at Loevholmens Bruk, 7:49501 
(NE/SYNT—80/4) 

Retention of airborne particles in granular bed filters, 7:51453 
(NE/LVR—80/53) 

Seawater for the cooling of decay power. Partial report 1, 
7:50473 (STUDSVIK-K2—80-430) 

Summary of in-situ tests of filter systems in nuclear power 
stations, 7:50347 (STUDSVIK-K2—80-322) 

Utilization of wood for energy production. A study of the 
present situation and existing obstacles, 7:49607 (NE/BIO—81/ 


7) 
Stuttgart Univ. (TH) (Germany, F.R.). Fachbereich Energietechnik 

Observations at the phase interface of a heated angular flow and 
measurement of the thickness of the liquid layer, 7:51127 
(NP—2903750) 

Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Kernenergetik und 
Energiesysteme 

Comparative and evaluating analysis of selected energy studies, 
7:50598 (IKE-K—54-8) 

Study on the behavior of reactor fuel rods under meltdown 
conditions and comparison with experiments. Final report, 
7:50438 (NP—2903865) 

Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Plasmaforschung 

Influence of high voltages on a plasma focus - an experimental 
study, 7:52299 (IPF—81-2) 

hase modulator with high time and angular resolution for the 
measurement of Faraday rotation with a carrief-frequency 
polarimeter, 7:52300 (IPF—81-4) 
Styrelsen foer Teknisk Utveckling, Stockholm (Sweden) 
Air cycle heat pumps, 7:50737 (STU—80-3848) 


TECHNISCHE HOCHSCHULE DARMSTADT (GERMANY, F.R.). 


Assessment of a device for thermal stratification. An 
experimental investigation of improved stratification of a 
reservoir, 7:50526 (STU—80-4119) 

Lake water source heat pump without icing, 7:50736 (STU—79- 
3277) 

Sueddeutsche Metallwerke G.m.b.H., Walldorf (Germany, F.R.) 

IEA large-scale WECS. Annual report 1980, 7:50057 (NE—1981- 
1) 

Sverdrup and Parcel and Associates, Inc., St. Louis, MO (USA) 

Feasibility study for non-conventional fuel use for an industrial 
integrated energy system, La Grange, Georgia, 7:50794 (DOE/ 
CS/40245—T1) 

Sveriges Geologiska Undersoekning, Stockholm 

Uranium-enriched granites in Sweden, 7:49304 (SGU—19) 

Sveriges Lantbruksuniversitet, Lund. Inst. foer Lantbrukets 
Byggnadsteknik 


Basic studies of the drying and storage of chips. Progress report 
2, 7:49506 (NE/BIO—81/18) 
Sweany (Ralph S.), Crothersville, IN (USA) 
Small continuous ethanol plant for farm. Final report, 7:49579 
(DOE/AF/92009—2) 
Swedish Nuclear Data Committee, Stockholm 
Progress report on nuclear data activities in Sweden for 1980, 
7:52100 (NE-TEKNIK—81-4) 
Swedish Nuclear Fuel Supply Co., Stockholm 
Natural activities of uranium, radium and radon in groundwater, 
7:51564 (SKBF-KBS-TR—81-08) 
State of surface waters at Svartboberget, 7:51512 (SKBF-KBS- 
TR—81-10) 
Swedish Water and Air Pollution Research Lab., Goeteborg 
Degradation of polycyclie aromatic hydrocarbons during 
sampling, 7:51426 (IVL-B—594) 
Synergic Resources Corp., Bala-Cynwyd, PA (USA) 
Fuel alcohol plant feasibility study for Sodak Resources, Ltd., 
Plankinton, South Dakota, 7:49592 (DOE/RA/50376—1-Vol.1) 
Ohio State Briefing Book for low-level radioactive waste 
management, 7:49342 (DOE/ID/01570—T49) 
Syracuse Research Corp., NY (USA). Life and Environmental 
Sciences Div. 
Disposition and metabolism of benzo[f]quinoline, 7:51654 (DOE/ 
EV/10418—1) 
System Development Corp., Oak Ridge, TN (USA) 
Project control through integration of cost and schedule, 7:49318 
(DOE/AD/20626—T 1) 
Systems and Applied Sciences Corp., Riverdale, MD (USA) 
Quarterly project status report, April-June 1982, 7:50641 (DOE/ 
RG/10367—T11) 
Systems Applications, Inc., San Rafael, CA (USA) 
Survey of plume models for atmospheric en 7:51444 
(EPRI-EA—224) 
Systems Consultants, Inc., Washington, DC (USA) 
Energy and air quality, 7:51443 (DOE/EV/10154—3) 
Energy and water resources, 7:50562 (DOE/EV/10154—4) 
Systems, Science and Software, La Jolla, CA (USA) 
Analysis of flow data from several Baca wells, 7:49987 (LBL— 
13782) 
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Technische Hochschule Aachen (Germany, F.R.). Mathematisch- 
Naturwissenschaftliche Fakultaet 

Detection of a baryon Asub(c) with free charm in diffractive 

proton-proton interactions, 7:51982 (INIS-mf—6960) 
Technische Hochschule Darmstadt (Germany, F.R.) 

Water electrolysis by high-pressure (20 to 200 bars) and medium- 
temperature (150 to 300°C) technique (continuation). Final 
report, 7:49468 (EUR—7024-EN) 

Technische Hochschule Darmstadt (Germany, F.R.). Fachbereich 
Maschinenbau 

Comparison of high-compression (epsilon = 13) Otto gasoline 
engines, Otto natural-gas engines and direct-injection diesel 
engines with regard to pollutant emission, emission reduction, 
efficiency and power, 7:50802 (NP—2902637) 





TECHNISCHE HOCHSCHULE DARMSTADT (GERMANY, F.R.). 


Technische Hochschule Darmstadt (Germany, F.R.). Fachbereich 
Mechanik 


Statistical investigations of the atmospheric transport of SO2 over 
medium distances, 7:51454 (NP—2903754) 

— Hochschule Darmstadt (Germany, F.R.). Fachbereich 

Ph 

Average nuclear surface properties, 7:52195 (INIS-mf—6957) 

Technische Hogeschool Delft (Netherlands) 

Coprecipitated nickel-alumina methanation catalysts, 7:49487 
(INIS-mf—6865) 

Technische Univ. Berlin (Germany, F.R.) 

Solution to the transport equation for electron backscattering on 
massive materials, 7:52218 (INIS-mf—6945) 

Technische Univ., Dresden (German Democratic Republic). Sektion 

Physik 

Properties of TL dosemeters after irradiation with heavy ions at 
high doses, 7:51358 (NP—2903586) 

Technische Univ. Muenchen (Germany, F.R.). Fachbereich 

Maschinenwesen 

Heat transfer in the two-dimensional turbulent boundary layer at 
the wall in a compressible accelerated flow with different free- 
flow turbulence, 7:51129 (NP—2903752) 

Technische Univ., Vienna (Austria) 

Investigation of the bit-serial protocol of type HDLC with 
regard to its use in process data transmission, 7:52443 (INIS- 
mf—6864) 

Technology for Energy Corp., Knoxville, TN (USA) 
Recommendations for TMI-2 instrumentation surveillance 

program, 7:50175 (GEND-INF—017-Vol.12) 

Teknekron, Inc., Berkeley, CA (USA) 

Conversions to coal: the industrial perspective, 7:50105 (ANL/ 
EES-TM—174) 

Teknologisk Inst., Tastrup (Denmark) 

Heat recovery in ventilation systems. Operation experiences, 
7:50774 (NP—2902404) 

Teknologistyrelsen, Copenhagen (Denmark). Formidlingsraadet 
Note on electric-powered cars, 7:50808 (NP—2905141) 
State-subsidized energy saving measures in connection with 

industrial processes etc. Annual report 1980, 7:50772 (NP— 
275040) 

Teledyne CAE Turbine Engines, Toledo, OH (USA) 

Gas turbine demonstration of pyrolysis: derived fuels. Third 
technical progress report, July 1, 1979-December 31, 1981, 
7:50112 (DOE/ET/13333—T1) 

Temple Univ., Philadelphia, PA (USA) 

Key to the cladocera of Par Pond on the Savannah River Plant, 
7:51573 (SRO-NERP—11) 

Tennessee Univ., Knoxville (USA). Dept. of Electrical Engineering 
Use of SPICE2 for the design of high-temperature electronic 

circuits, 7:51143 (ORNL/Sub—7685/11) 

Tennessee Univ., Knoxville (USA). Dept. of Mathematics 
Evaluation and uncertainty estimates of Charpy-impact data, 

7:50832 (CONF-820321—6) 

LSL: a logarithmic least-squares adjustment method, 7:50313 
(CONF-820321—8) 

Tennessee Univ., Knoxville (USA). Dept. of Mechanical and 

Aerospace Engineering 

Performance characteristics of plane-wall venturi-like reverse 
flow diverters, 7:51121 (CONF-820692—2) 

Tennessee Univ., Knoxville (USA). Dept. of Nuclear Engineering 
Development of a new two-dimensional Cartesian geometry 

nodal multigroup discrete-ordinates method, 7:52232 (ORNL/ 
CSD/TM—182) 

Tennessee Univ., Knoxville (USA). Graduate School 

Repair and cell-cycle response in cells exposed to environmental 
biohazards. Comprehensive project report, June 1, 1979-May 
31, 1982, 7:51727 (DOE/EV/04568—31) 
Tennessee Univ., Memphis (USA). Center for Health Sciences 
Progress report, July 1980-December 1981, 7:51514 (DOE/EV/ 
01643—144) 
Tennessee Univ., Oak Ridge (USA). Graduate School of Biomedical 
Sciences 

Development of Na* -dependent hexose transport in vitro, 
7:51630 (CONF-8106239—2) 

Tennessee Univ., Tullahoma (USA). Space Inst. 

Results of the TP40A MHD generator test series in the UTSI 
Energy Conversion Facility, 7:50680 (DOE/ET/10815—52) 
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Tennessee Valley Authority, Chattanooga (USA). Div. of Energy 
Demonstrations and Technology 

Shawnee Test Program. TVA Shawnee Test Facility. Technical 
progress report for period May 6, 1981-May 31, 1981, 7:49084 
(DOE/FE/15034—T4) 

Shawnee test program: TVA Shawnee Test Facility. Technical 
progress report, April 6-May 6, 1981, 7:49083 (DOE/FE/ 
15034—T3) 

— Valley Authority, Chattanooga (USA). Div. of Nuclear 
‘ower 

Light water operational experience. A presentation before the 
USA industry-government seminar on nuclear power 
technology, Lake Bled, Yugoslavia, April 19, 1982, 7:50578 
(TVA/PUB—82/8) 

Tennessee Valley Authority, Knoxville (USA). Office of Natural 
Resources 

Operation of TVA reservoirs. Annual 1979, 7:49516 (TVA/ 
ONR/WR—80/1) 
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Production of arthropod pests and vectors in coal-strip-mine 

ponds, 7:49129 (EPA—600/7-81-160) 
Tennessee Valley Authority, Norris (USA) 
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43C / ERA Vol. 7, No. 19 


Texas Univ., Austin (USA). Bureau of Economic Geology 
Environmental baseline monitoring in the area of general crude 
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Direct observations of crack-tip dislocation behavior during 
tensile and cyclic deformation, 7:50836 (CONF-8205104—1) 

Dislocation-free zone theory of fracture, 7:50833 (CONF- 
820614—5) 

United Illuminating Co., New Haven, CT (USA) 
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National Uranium Resource Evaluation: Elko Quadrangle, 

Nevada and Utah, 7:49297 (PGJ/F—046-82) 





*eeeeesee ©0000. te Mate ete ete 


0,00 ,0,0 0.0060. eee 


URS/JOHN A. BLUME AND ASSOCIATES, 


URS/John A. Blume and Associates, Engineers, San Francisco, CA 
(USA) 
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Tuscarora Geothermal Area, Elko County, Nevada, 7:49948 
(DOE/ID/12079—S59) 


V 
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Vienna Univ. (Austria). Inst. fuer Theoretische Physik 

Absence of discrete spectrum in highly negative ions, 7:52090 
(UWThPh—81-7) 

Can charged black holes have a superhair, 7:51920 (UWThPh— 
81-10 
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Drentsche Aa valley system. A study in Quaternary geology, 
7:51878 (INIS-mf—6870) 
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Geothermal symposium: low-temperature utilization, heat-pump 

applications, district heating, 7:50003 (WAOENG—81-05) 
Washington State Univ., Pullman (USA). Coll. of 
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Progress report, 29 December 1980-28 March 1981, 7:51066 
(DOE/ET/10593—20) 

Fundamentals of nitric oxide formation in fossil-fuel combustion. 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and quali- 
fiers (subheadings) are selected and presented in the following 
format: 
SUBJECT DESCRIPTOR 
Qualifier 
Title, (supplementary information), citation number, 
(report number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references’ are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See 
also references'’’ are used to indicate where to find references to 
subject concepts that are narrower, broader, or related to a particu- 


lar subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 


A 


ABANDONED SITES 
Decontamination 
Formerly utilized MED/AEC sites remedial action program. 
Radiological survey of Universal Cyclopes, Inc., Titusville, 
Plant (formerly Vulcan Crucible Steel Company, Aliquippa, 
Pennsylvania, May 2-8, 1978, 7:49411 (DOE/EV—0005/33) 
Environmental Impacts 
Production of arthropod pests and vectors in coal-strip-mine 
ponds, 7:49129 (EPA—600/7-81-160) 
Ponds 
Production of arthropod pests and vectors in coal-strip-mine 
ponds, 7:49129 (EPA—600/7-8 1-160) 
Radiation Monitoring 
Formerly utilized MED/AEC sites remedial action program. 
Radiological survey of Universal Cyclopes, Inc., Titusville, 
Plant (formerly Vulcan Crucible Steel Company, Aliquippa, 
Pennsylvania, May 2-8, 1978, 7:49411 (DOE/EV—0005/33) 
Uranium Mill Tailings Remedial Action Program. Annual 
status report, 7:49344 (DOE/NE—0025) 
A-BOMB SURVIVORS 
Immunity 
Review of immunological and infectious disease studies at 
ABCC-RERF, 7:51747 (RERF-TR—22-79) 
Mortality 
Studies of the mortality of A-bomb survivors - 7. Mortality, 
1950-1978: part 1. Cancer mortality, 7:51755 
AC SYSTEMS 
See also EHV AC SYSTEMS 
HVAC SYSTEMS 
UHV AC SYSTEMS 


Superconducting Cables 
Horizontal cryogenic bushing for the termination of an ac 
superconducting power transmission line, 7:50130 (BNL— 
29950) 
ACCELERATOR FACILITIES 
See also PIGMI 
TARGET CHAMBERS 
Control Systems 
Electronics and computing, 7:51297 (SLAC—247) 
Data Acquisition Systems 
Electronics and computing, 7:51297 (SLAC—247) 
Planning 
Two detector management, 7:51298 (SLAC—247) 
ACCELERATORS 
See also COLLECTIVE ACCELERATORS 
CRNL MP TANDEM ACCELERATOR 
CYCLOTRONS 
DESY 
DUBNA SYNCHROCYCLOTRON 
ELECTRON-RING ACCELERATORS 
ELECTROSTATIC ACCELERATORS 
FERMILAB ACCELERATOR 
HEAVY ION ACCELERATORS 
HILACS 
JINR SYNCHROTRON 
KEK LINAC 
KEK SYNCHROTRON 
LAMPF LINAC 
LINEAR ACCELERATORS 
MICROTRONS 
MSU CYCLOTRONS 
ORELA 
PELLETRON ACCELERATORS 
SERPUKHOV SYNCHROTRON 
STORAGE RINGS 
SYNCHROTRONS 
TANDEM ELECTROSTATIC ACCELERATORS 
VAN DE GRAAFF ACCELERATORS 
Ukrainian Physics Journal, 7:51960 (AEC-tr—7411/10) 
Control Systems 
Tevatron satellite refrigeration control subsystem, 7:51183 
Meetings 
Particle Accelerator Conference, Accelerator Engineering and 
Technology, 1981, 7:51188 
RF Systems 
RF sources for particle accelerators: a progress report, 7:51292 
(LA—90234-C) 
ACES 
See QUARKS 
ACETALDEHYDE 
Synthesis 
Electrochemistry applied to biomass. Progress report, October 
1980-September 1981, 7:49622 (SERI/PR—622-1321) 
ACETIC ACID 
Synthesis 
Electrochemistry applied to biomass. Progress report, October 
1980-September 1981, 7:49622 (SERI/PR—622-1321) 
ACETONE 
Biosynthesis 
Midwest appropriate technology small grants program. Grand 
Traverse Community Alcohol Project, 7:49591 
(DOE/R5/10229—2) 
Distillation 
Economic analysis of neutral-solvents production, 7:49492 
(CONF-820202—9) 
Photolysis 
Rate coefficients of combustion/fuel conversion reactions by 
high-temperature photochemistry. Progress report, July 1, 
1981-June 30, 1982, 7:51033 (DOE/ER/04169—7) 
Production 
Economic analysis of neutral-solvents production, 7:49492 
(CONF-820202—9) 





ACETYLENE 
Spin-Lattice Relaxation 


Spin-Lattice Relaxation 
Influence of the spin-rotor coupling of methyl groups in solids 
on their NMR relaxation (CHsCN, Ge(CHs)s, Si(CHs)s, and 
CHsCOCHs-CDsCOCDs), 7:51001 (NP—2902904) 
Synthesis 
Electrochemistry applied to biomass. Progress report, October 
1980-September 1981, 7:49622 (SERI/PR—622-1321) 
A 
Atom-Molecule Collisions 
Reaction mechanism of oxygen atoms with unsaturated 
hydrocarbons by the crossed molecular beams method, 
7:51018 (LBL—14321) 
Infrared Spectra 
Entrained flow reactor with in situ FTIR analysis, 7:49068 
(EPRI-AP—2394) 
ACETYLPROPIONIC ACID-BETA 
See LEVULINIC ACID 
ACID ELECTROLYTE FUEL CELLS 
Catalyst Supports 
Carbon supports for phosphoric acid fuel cell electrocatalysts: 
alternative materials and methods of evaluation, 7:50703 
Commercialization 
Current legal and institutional issues in the commercialization 
of phosphoric-acid fuel cells, 7:50700 (DOE/NASA/0111— 
1) 
Regulations 
Current legal and institutional issues in the commercialization 
of phosphoric-acid fuel cells, 7:50700 (DOE/NASA/0111— 
1) 
ACID MINE DRAINAGE 
Chemical Composition 
Evaluation of the effect of coal cleaning on fugitive elements. 
Final report: Phase II. Part III. State-of-the-art: fate of trace 
elements in coal during mining, preparation, and utilization, 
7:49099 (DOE/EV/04427—S53) 
ACID RAIN 
Acidification and ground water, 7:51549 (KHM-I—04) 
Air Pollution Control 
Acid rain and the interstate provisions of the Clean Air Act, 
7:51500 
International cooperation and acid rain pollution: establishing 
the framework for control, 7:51476 
Legal aspects of acidic precipitation, 7:51501 
The economics of acid rain: an invisible hand of control, 
7:51498 
Atmospheric Chemistry 
Physics and chemistry of acid precipitation, 7:51427 (JSR—81- 
25) 
Biological Effects 
Effects of acidic precipitation on field crops, 7:51801 (BNL— 
30999) 
Effects of simulated, acidified rain on nodulation of leguminous 
plants by Rhizobium spp, 7:51841 
Growth, development and yield responses of pinto beans and 
soybeans to hydrogen ion concentrations of simulated acidic 
rain, 7:51840 
Economic Impact 
Acid rain: commentary on controversial issues and 
observations on the role of fuel burning, 7:49101 
(DOE/MC/19170—1168) 
The economics of acid rain: an invisible hand of control, 
7:51498 
Environmental Effects 
Acid precipitation and scientific uncertainty problems in 
probability, 7:51477 
Acid rain: commentary on controversial issues and 
observations on the role of fuel burning, 7:49101 
(DOE/MC/19170—1168) 
Environmental Transport 
Acid rain and federal common law, 7:51499 
Legal Aspects 
Legal aspects of acidic precipitation, 7:51501 
Monitoring 
MAP3S precipitation chemistry network: fourth periodic 
summary report (1980), 7:51462 (PNL—4144) 


ERA Vol. 7, No. 19 / 118S 


Pollution Sources 
Acid rain: commentary on controversial issues and 
observations on the role of fuel burning, 7:49101 
(DOE/MC/19170—1168) 
Research Programs 
Proceedings: ecological effects of acid precipitation, 7:51447 
(EPRI-EA—2273) 
ACIDITY 
See PH VALUE 
ACOUSTIC AGGLOMERATORS 
Design 
Acoustic agglomeration of power-plant fly ash. A 
comprehensive semi-annual progress report, 7:49080 
(DOE/ET/13401—T2) 
ACOUSTIC TESTING 
See also ULTRASONIC TESTING 
Prototype steam generator test at SCTI/ETEC. Acoustic 
program test plan, 7:50221 (DOE/SF/70030—T60) 
ACRIDINES 
Biological Accumulation 
The accumulation and disposition of benz(a)acridine in the 
fathead minnow, Pimephales promelas, 7:51555 
Metabolism 
The accumulation and disposition of benz(a)acridine in the 
fathead minnow, Pimephales promelas, 7:51555 
Toxicity 
Cytotoxicity of acridine, a synfuel component, to 
Tetrahymena, 7:49109 
ACTINIDE COMPLEXES 
Contribution to the study of pseudohalides complexes of 
tervalent, lanthanides and actinides in solution, 7:51047 
(CEA-R—S5140) 
ACTIVATED CARBON 
Sorptive Properties 
Adsorption of Xe-133 by activated carbon. Experimental 
results, 7:51494 (STUDSVIK-K2—80-458) 
Feedwater cleanup for combined electrolysis catalytic 
exchange. Final report, 7:49370 (MLM—2970) 
ACTIVATION ANALYSIS 
Uses 
Application of neutron-activation analysis to geological 
materials, 7:50975 (PNL-SA—9130) 
ACTIVATION DETECTORS 
New fixed nuclear-accident-dosimetry system for the Idaho 
National Engineering Laboratory, 7:51331 (IDO—12094) 
Cross Sections 
Development of improved procedures for evaluation of 
neutron cross sections for reactor neutron dosimetry. Final 
report for the period 1 October 1977-29 February 1980, 
7:51330 (IAEA-R—2047-F) 
ACTIVITY LEVELS 
Impact of secondary effects on the reduction of fission product 
source terms in Class IX reactor accidents, 7:50497 
ADENOCARCINOMAS 
See CARCINOMAS 
ADGEZATOR 
See ELECTRON-RING ACCELERATORS 
ADSORBENTS 
See also ACTIVATED CARBON 
Comparative Evaluations 
Evaluation of some regenerable sulfur dioxide absorbents for 
flue gas desulfurization, 7:49087 (DOE/PETC/TR—82/12) 
AEROBACTER 
Taxonomy 
Thermoanaerobacter ethanolicus gen. nov., spec. nov., a new, 
extreme thermophilic, anaerobic bacterium, 7:51707 
AEROSOL MONITORING 
Granular Bed Filters 
Retention of airborne particles in granular bed filters, 7:51453 
(NE/LVR—80/53) 
PIXE Analysis 
PIXE-method for the analysis of the aerosols in the working 
environment, 7:50974 (LUTFD2/TFKF—3022/1-37(1980)) 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
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Activation Analysis 
Size distribution of aerosols and elements measured by neutron 
activation analysis, 7:50970 (INIS-mf—6937) 
Chemical Analysis 
Mass spectrometric and fluorimetric identification and 
determination of polycyclic aromatic hydrocarbons in urban 
air, 7:51626 
Deposition 
Examination of two methods for estimating the transfer of 
aerosols from the troposphere to the earth’s surface, 7:51430 
Environmental Transport 
Review: atmospheric deposition and plant assimilation of gases 
and particles, 7:51474 
Particle Size 
Measurement of aerosol size distribution by impaction and 
sedimentation. An experimental study and data reduction, 
7:50395 (CEA-R—5135) 
Spectroscopy 
Potential application of a single-particle aerosol spectrometer 
for monitoring aerosol size at the DOE filter test facilities, 
7:51452 (LA-UR—82-2090) 
AFTER-HEAT REMOVAL 
Heat Transfer 
Simulation of LMFBR, 7:50391 (BNL-NUREG—31438) 
Hydraulics 
Simulation of LMFBR, 7:50391 (BNL-NUREG—31438) 
AGGLOMERATION 
Biochemical Reaction Kinetics 
Kinetics of rouleau formation. I. A mass action approach with 
geometric features, 7:51601 
Biophysics 
Equilibrium size distribution of rouleaux, 7:51636 
AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 


See also BAGASSE 
MANURES 


Anaerobic Digestion 
Culture studies on the conversion of cornstover to methane, 
7:49665 
Decomposition 
Fertility and tilth effects of fuel-crop-residue removal 
(Development of mathematical models), 7:51713 
(DOE/OR/20304—T1) 
Environmental Effects 
Effect of crop residues on soil properties, plant growth, and 
crop yield. Agronomy Farm, Lincoln, Nebraska, 7:51714 
(DOE/OR/20304—T3) 
Enzymatic Hydrolysis 
Evaluation of pretreatments for enzymatic conversion of 
agricultural residues, 7:49651 
Solid-state fermentation of steam-treated feedlot waste fibers 
with Chaetomium cellulolyticum, 7:51720 
Gasification 
Biomass alternative-fuels program. Final report. Feasibility 
study for alternative-fuels production: fluidized-bed 
gasification of rice hulls. Executive summary, 7:49593 
(DOE/RA/50378—T1) 
Management 
Fertility and tilth effects of fuel-crop-residue removal. Final 
repori, March 23, 1979-December 31, 1981, 7:51715 
(DOE/OR/20305—T1) 
Recycling 
Solid-state fermentation of steam-treated feedlot waste fibers 
with Chaetomium cellulolyticum, 7:51720 
Removal 
Fertility and tilth effects of fuel-crop-residue removal. Final 
report, April 1, 1979-December 31, 1981, 7:51716 
(DOE/OR/20306—T1) 
Waste Product Utilization 
Promoting biomass conversion to energy in California, 7:49561 
(CONF-801203—) 
AGRICULTURE 


See also DAIRY INDUSTRY 
FARMS 


AIR POLLUTION 
Avoidance 


Photovoltaic Power Supplies 

Market assessment of photovoltaic power systems for 
agricultural applications in Nigeria, 7:49717 
(DOE/NASA/0180—4) 

Tracer Techniques 

Radiotracers technique using a molybdenum-technetium 
generator in an agricultural irrigation system, 7:51718 (INIS- 
mf—6937) 

Uses 

Economics of wind systems for agricultural applications, 

7:50037 (SERI/CP—635-1340-Vol.2) 
Wind Turbines 

Economics of wind systems for agricultural applications, 

7:50037 (SERI/CP—635-1340-Vol.2) 
AI AQUEOUS CARBONATE PROCESS 
Comparative Evaluations 

Economic assessment of advanced flue gas desulfurization 
processes. Final report, 7:49085 (DOE/MC/08333— 
1115(Vol.1)) 

Economic assessment of advanced flue gas desulfurization 
processes. Final report. Volume 2. Appendices G, H, and I, 
7:49086 (DOE/MC/08333—1115(Vol.2)) 

Economic Analysis 

Economic assessment of advanced flue gas desulfurization 
processes. Final report, 7:49085 (DOE/MC/08333— 
1115(Vol.1)) 

Economic assessment of advanced flue gas desulfurization 
processes. Final report. Volume 2. Appendices G, H, and I, 
7:49086 (DOE/MC/08333—1115(Vol.2)) 

AIR 


See also EARTH ATMOSPHERE 
SURFACE AIR 


Density 
Estimates of air-column density evolution behind strong 
airblasts, 7:51422 (UCID—19429) 
Temperature Gradients 
Estimates of air-column density evolution behind strong 
airblasts, 7:51422 (UCID—19429) 
AIR CLEANING SYSTEMS 
Activated Carbon 
Adsorption of Xe-133 by activated carbon. Experimental 
results, 7:51494 (STUDSVIK-K2—80-458) 
AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
Performance 
Environmental control subsystems for electric and hybrid 
vehicles. A study evaluation report, 7:50805 
(DOE/CS/54209—7) 
AIR CONDITIONING 
Energy Consumption 
Development of switchable hygroscopic materials. Final 
technical report FY 1980-1981, 7:50752 (DOE/SF/11506— 
Tl) 
AIR FILTERS 
Efficiency 
Carbon-composite filter for radioactive-waste-storage 
containers, 7:49378 (RFP—3326) 
Materials Testing 
Carbon-composite filter for radioactive-waste-storage 
containers, 7:49378 (RFP—3326) 
AIR HEATERS 
See also SOLAR AIR HEATERS 
Design 
MHD oxidant intermediate-temperature ceramic heater study, 
7:50689 (DOE/NASA/0107—3) 
Performance 
MHD oxidant intermediate-temperature ceramic heater study, 
7:50689 (DOE/NASA/0107—3) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
Air Samplers 
Portable miniature sampler for potential airborne carcinogens 
in microenvironments: Phase 2. Evaluation. Final report Nov 
78-Jun 81, 7:51455 (PB—82-129461) 
Avoidance 
Determinants of irritant termination behavior, 7:51848 





AIR POLLUTION CONTROL 
Biological Effects 


Biological Effects 
Energy and air quality, 7:51443 (DOE/EV/10154—3) 
Mortality and air pollution: lessons from statistics (1959 to 1974 
data review), 7:51800 (BNL—30888) 
Carcinogen Screening 
Cocarcinogenic action of toxic air pollutants, 7:51818 (LBL— 
13501) 
Environmental Effects 
Recultivation rate of pine forests damaged by smoke, 7:51822 
(NP—2903755) 
Environmental Impacts 
Energy and air quality, 7:51443 (DOE/EV/10154—3) 
Long-range transport of air pollution, 7:49421 (DOE/EP— 
0037) 
Health Hazards 
Air pollution and respiratory disease, 7:51811 
(DOE/EV/10428—13) 
Models of human exposure to air pollution, 7:51812 
(DOE/EV/10428—13) 
Mathematical Models 
Analyses, experimental studies, and evaluations of control 
measures for air flow and air quality on and near highways. 
Volume II: User guidelines and application notes for 
estimating air quality for alternative roadway configurations. 
Final report 1973-80, 7:51460 (PB—82-133612) 
Monitoring 
Doppler acoustic sounding: observational inputs to pollutant- 
dispersion models. Final report, 7:51446 (EPRI-EA—2219) 
MAP3S precipitation chemistry network: fourth periodic 
summary report (1980), 7:51462 (PNL—4144) 
Roles of complex and simple terrain in the estimation of 
atmospheric diffusion, 7:51450 (LA-UR—82-204) 
Pollution Regulations 
Implications of the stochastic approach to air-quality 
regulations, 7:51496 (CONF-820627—9) 
Sampling 
Measuring device for continuous measurement of dust emission 
by means of radiometric mass determination. Final report, 
7:51435 (BMFT-FB-T—80-135) 
Simulation 
Terrestrial perturbation experiments for environmental 
assessment, 7:51497 
AIR POLLUTION CONTROL 
Economics 
The economics of acid rain: an invisible hand of control, 
7:51498 
Legal Aspects 
Assessment of the Legislative and Regulatory Environment: 
NO/sub x/ case studies, 7:51445 (EPRI-EA—2063) 
AIR QUALITY 
Government Policies 
Potential health effects of residential energy conservation 
measures. Final report Feb 80—Feb 81, 7:51827 (PB—82- 
133315) 
Mathematical Models 
Appropriately determining the net air quality impact of 
emission alterations in a regulatory context, 7:50557 
Computing transient indoor air quality, 7:51464 (PNL-SA— 
10038) 
Implications of the stochastic approach to air-quality 
regulations, 7:51496 (CONF-820627—9) 
Monitoring 
Investigation of an exceedance of the secondary NAAQS for 
sulfur dioxide near the Kingston Steam Plant on February 
20, 1979. Final report, 7:51468 (TVA/AQB-I—80/15) 
AIR SAMPLERS 
Design 
Development of solid state infrared emitters for gas detection 


applications. Annual report Jun 80-May 81, 7:51458 (PB—82- 
133331) 


Portable miniature sampler for potential airborne carcinogens 
in microenvironments: Phase 2. Evaluation. Final report Nov 
78-Jun 81, 7:51455 (PB—82-129461) 
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AIR SOURCE HEAT PUMPS 
Performance Testing 
Comparison of field performance to steady-state performance 
for two dealer-installed air-to-air heat pumps, 7:50711 
(CONF-820664—1) 
AIRCRAFT 
Land Transport 
Aircraft towing demonstration planning phase. Task 11. Study 
design of an initial field test of aircraft towing, 7:50757 
(DOE/CS/50069—T2) 
ALABAMA 
Aquifers 
Model of the ground-water flow system of the Gordo and 
Eutaw aquifiers in west-central Alabama, 7:51881 (NP— 
2902027) 
Energy Supplies 
Report of the Task Force on Energy to the Commission on the 
Future of the South, 7:50597 (DOE/R4/10285—T1) 
Small-Scale Hydroelectric Power Plants 
Developer's guide to small-scale hydroelectric development in 
the southeast, 7:49519 (DOE/R4/20004—T7) 
Wind Power 
Wind resource assessment in the southeast United States, 
7:50015 (CONF-801203—) 
ALAP 
See RADIATION PROTECTION 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALARM SYSTEMS 
Dose levels and neutron reaction rates for HPRR and SHEBA, 
7:49311 (CONF-820609—69) 
ALASKA 
Baseline Ecology 
Mortality of arctic fox pups in northern Alaska, 7:51523 
Coal Deposits 
Coal to methanol feasibility study: Beluga methanol project. 
Final report, 7:49494 (DOE/RA/50299—1119-Exec.Summ.) 
Coal to methanol feasibility study: Beluga methanol project. 
Volume I. Technical. Final report, 7:49495 
(DOE/RA/50299—1119-Vol.1) 
Coal Industry 
The marine transport of coal and coal products from the 
Beluga coal fields of Alaska. Technical report (final) 7 Aug 
80-6 Jul 81, 7:49140 (PB—82-127085) 
Coal Reserves 
Coal to methanol feasibility study: Beluga methanol project. 
Final report, 7:49494 (DOE/RA/50299—1119-Exec.Summ.) 
Railways 
Coal to methanol feasibility study: Beluga methanol project. 
Volume III. Technical. Final report, 7:49497 
(DOE/RA/50299—1119-Vol.3) 
Small-Scale Hydroelectric Power Plants 
Small scale hydro development in Alaska, 7:49520 (CONF- 
801203—) 
ALBEDO-NEUTRON DOSEMETERS 
Calibration 
Evaluation of the neutron dose received by personnel at the 
LLNL, 7:51749 (UCID—19385) 
Comparative Evaluations 
Evaluation of the neutron dose received by personnel at the 
LLNL, 7:51749 (UCID—19385) 
ALCOHOL FUELS 
Combustion 
Reformed alcohol fuels for combustion turbines: technical and 
economic feasibility assessment. Final subcontract report, 
7:49502 (SERI/TR—11290-1) 
Economic Analysis 
Alternative fuel for the early 1980's: gasohol, 7:49606 (MP— 
962) 
Grants 


DOE’s alcohol fuels awards process resulted in questionable 
award selections and limited small business success, 7:49491 
(AD-A—106665/3) 

Research Programs 

Alcohol-Fuels Program Membrane-Research Subtask: annual 

progress report, FY 1981, 7:49621 (SERI/PR—255-1457) 
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Steam Reformer Processes 
Reformed alcohol fuels for combustion turbines: technical and 
economic feasibility assessment. Final subcontract report, 
7:49502 (SERI/TR—11290-1) 
ALCOHOLS 


See also BUTANOLS 
ETHANOL 
GLYCOLS 
METHANOL 
PROPANOLS 


Biological Effects 
Toxicity of 2,2,2-trifluoroethanol in Chinese hamsters and 
Beagle dogs, 7:50771 (LMF—91) 
Intraperitoneal Injection 
Toxicity of 2,2,2-trifluoroethanol in Chinese hamsters and | 
Beagle dogs, 7:50771 (LMF—91) 
Intravenous Injection 
Toxicity of 2,2,2-trifluoroethanol in Chinese hamsters and 
Beagle dogs, 7:50771 (LMF—91) 
Lethal Doses 
Toxicity of 2,2,2-trifluoroethanol in Chinese hamsters and 
Beagle dogs, 7:50771 (LMF—91) 
ALDEHYDES 


See also ACETALDEHYDE 
FORMALDEHYDE 
GLUCOSE 
XYLOSE 


Catalysts 
Characterization of exhaust emissions from high mileage 
catalyst-equipped automobiles, 7:51457 (PB—82-131566) 
ALFVEN WAVES 
Coupling 
Alfven-wave coupling experiments on the TCA tokamak, 
7:52309 (LRP—195/81) 
ALGAE 


See also DIATOMS 
LICHENS 
PHYTOPLANKTON 


Anaerobic Digestion 
Methane production by anaerobic digestion of algae, 7:49597 
(EUR—7685-EN) 
Yields and rates of methane production by pilot-scale 
bioconversion of a typical waste; panch manure and a typical 
energy crop: fresh-water macro-algae, 7:49598 (EUR—7685- 


EN) 
Biological Radiation Effects 
Characterizing survival curves of Closterium alga, 7:51791 
Flocculation 
Algal bioflocculation and energy conservation in microalgal 
sewage ponds, 7:50798 
Harvesting 
Algal bioflocculation and energy conservation in microalgal 
sewage ponds, 7:50798 
Hydrogenation 
Hydrocarbon feedstocks from algae hydrogenation, 7:49660 
Metabolism 
Efficiency of energy conversion by aerobic glucose metabolism 
in Aphanocapsa 6714, 7:51709 
Plant Growth 
Inland saltwater as a medium for the production of biomass, 
7:49653 
Population Dynamics 
Productivity and species composition of algal mat communities 
exposed to a fluctuating thermal regime, 7:51797 
Scanning Electron Microscopy 
Cell shape in the alga Pediastrum (Hydrodictyaceae; 
Chlorophyta), 7:51642 
Survival Curves 
Characterizing survival curves of Closterium alga, 7:51791 
Temperature Effects 
Productivity and species composition of algal mat communities 
exposed to a fluctuating thermal regime, 7:51797 
ALGERIA 
Petroleum Industry 
Situation report for petroleum-exporting countries: an update, 
7:49192 (BNL—51495) 
ALKALI METAL COMPOUNDS 
Removal 
Testing and verification of granular-bed filters for the removal 
of particulate and alkalies. Fifth quarterly project report, 


ALLOY-M-813 
Physical Radiation Effects 


October 1-December 31, 1981, 7:50123 (DOE/ET/17093— 
1181) 
ALKANES 
See also BUTANE 

CYCLOHEXANE 
DODECANE 
ETHANE 
HEPTANE 
HEXANE 
METHANE 
2-METHYLBUTANE 
2-METHYLPROPANE 
OCTANE 
PROPANE 


Chemical Analysis 
Distribution of ethanol-water mixtures to normal alkanes from 
c/sub 6/ to c/sub 16/, 7:49503 
Genetic Effects 
Sensitivity of Drosophila melanogaster to low concentrations 
of gaseous mutagens: III. Dose-rate effects, 7:51842 
Infrared Spectra 
Entrained flow reactor with in situ FTIR analysis, 7:49068 
(EPRI-AP—2394) 
Production 
Development of a process for production of liquid fuels from 
biomass, 7:49664 
Surface Tension 
Influence of chemical and radiolytic changes on the interfacial 
tension of the Purex system, 7:49322 (DP-tr—27) 
ALKENES 
See also BUTENES 
CYCLOALKENES 
ETHYLENE 
PROPYLENE 
Chemical Radiation Effects 
Reports of the Zentralinstitut fuer Isotopen und 
Strahlenforschung, 7:51044 (ZFI-Mitt—35) 
Infrared Spectra 
Entrained flow reactor with in situ FTIR analysis, 7:49068 
(EPRI-AP—2394) 
Oxidation 
Solar-induced organic photochemistry at semiconductor 
surfaces. Progress report on research conducted in 1980- 
1982, 7:49583 (DOE/ER/05528—36) 
Photochemistry 
Solar-induced organic photochemistry at semiconductor 
surfaces. Progress report on research conducted in 1980- 
1982, 7:49583 (DOE/ER/05528—36) 
ALKYLATING AGENTS 
Genetic Effects 
Mutagenesis in mammalian cells, 7:51740 (LBL—13501) 
ALLIGATORS 
Population Dynamics 
Evaluation of the Steel Creek ecosystem in relation to the 
propsed restart of the L-reactor: interim report, 7:51565 
(SREL—11) 
ALLOY 800 
See INCOLOY 800 
ALLOY-A-286 
Fracture Properties 
Effect of fast-neutron irradiation on the fracture toughness of 
Alloy A-286, 7:50854 (HEDL-SA—2645-FP) 
Physical Radiation Effects 
Effect of fast-neutron irradiation on the fracture toughness of 
Alloy A-286, 7:50854 (HEDL-SA—2645-FP) 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-M-813 
Creep 
Analysis of the high-fluence creep behavior of two 
precipitation-strengthened alloys, 7:50240 (HEDL-SA—2708- 
FP) 
Physical Radiation Effects 
Analysis of the high-fluence creep behavior of two 
precipitation-strengthened alloys, 7:50240 (HEDL-SA—2708- 
FP) 





Swelling 


Swelling 
Analysis of the high-fluence creep behavior of two 
precipitation-strengthened alloys, 7:50240 (HEDL-SA—2708- 
FP) 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MM-0011 
See IRON BASE ALLOYS 
ALLOYS 
See also HEAT RESISTING ALLOYS 
Band Theory 
Multiple scattering theory of electrons in ordered and 
disordered systems, 7:52247 (CONF-8104155—1) 
Corrosion 
Materials technology for coal-conversion processes. Progress 
report, October-December 1981, 7:48978 (ANL/FE—82-9) 
Corrosion Resistance 
Sulfidation-resistant alloy/cladding for internal components of 
coal-conversion equipment. Volume 2. Cladding 
development. Final report, 7:50842 (DOE/ET/10675—1) 
Forging 
Occurrence of shear bands in isothermal, hot forging, 7:50897 
Materials Testing 
Corrosion and degradation of materials in the CONOCO 
DOAL CO:-Acceptor coal-gasification plant (More than 30 
alloys), 7:48996 (DOE/ET/10670—T1) 
Physical Radiation Effects 
Irradiation response of rapidly solidified Path A type prime 
candidate alloys, 7:50840 (DOE/ER/10107—15) 
Shear Properties 
Occurrence of shear bands in isothermal, hot forging, 7:50897 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLYL RADICALS 
Chemical Reaction Kinetics 
Relative rates and Arrhenius parameters for selected 1,2- 
arylmigrations and five- and six-member cyclizations of 
ortho-allybenzy! radical from reactions of halides and tri-N- 
butyltin hydride (poster session, 19th conference on reaction 
mechanisms), 7:51020 (PNL-SA—10522) 
ALPHA PARTICLES 
Binding Energy 
Scattering integral equations and four nucleon problem. Four 
nucleon bound states and scattering, 7:52108 (ITEP— 
76(1981)) 
Dosimetry 
Quantitative histology of the mucous membrane of the 
accessory nasal sinus and mastoid cavities, 7:51760 
ALPHA REACTIONS 
Cross Sections 
Cross sections of nuclear reactions induced by protons, 
deuterons, and alpha particles. V - silicon, 7:52125 (CEA- 
N—1466(pt.5)) 
Particle Production 
Probability distribution of the number of interacting nucleons 
of the incident nucleus in collisions of relativistic nuclei, 
7:52166 (JINR—E-1-80-809) 
ALPHA-BEARING WASTES 
Packaging 
TRUPACT transuranic waste transportation system, 7:49331 
(SAND—81-2101C) 
Specifications 
TRU waste-acceptance criteria for the Waste Isolation Plant, 
7:49444 (WIPP-DOE—069-Rev. 1) 
Waste Transportation 
Review of the status of transportation activities in various 
waste management systems, 7:49333 (SAND—82-0510C) 
TRUPACT transuranic waste transportation system, 7:49331 
(SAND—81-2101C) 
ALRR REACTOR 
Radioactive Effluents 
Environmental monitoring summary for Ames Laboratory: 
Calendar Year 1981, 7:51488 (IS—4798) 
ALTERNATE FUELS 


See FUEL SUBSTITUTION 
SYNTHETIC FUELS 


ALUMINA 
See ALUMINIUM OXIDES 
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ALUMINIUM 
Activation Analysis 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Compression 

High-pressure structural phase transitions in Na, Mg, and Al, 

7:50896 
Corrosion 

Aluminum-air battery development. Final technical report, 
7:50539 (UCRL—15459) 

Effect of water chemistry on the erosion-corrosion of 
aluminum in high temperature high velocity water, 7:50384 

Crystal-Phase Transformations 

High-pressure structural phase transitions in Na, Mg, and Al, 

7:50896 
Dissolution 

Aluminum-air battery development. Final technical report, 

7:50539 (UCRL—15459) 
Electron Beam Melting 

60 kW electron beam extraction into the air from the EhLV-4 

accelerator, 7:51263 (INIS-SU—62) 
Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Leaching 

Evaluation of bulk properties of radwaste glass and ceramic 
container materials to determine long-term stability, 7:49371 
(NUREG/CR—2737) 

Materials Recovery 
Removal of metals from coal ash, 7:49096 
Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX— 132-82) 

Thermal Stresses 
Thermal stress analysis of an aluminum-mylar transformer coil, 
7:50146 (ORNL/TM—8095) 
Vapor Deposited Coatings 
Studies of the Ti-W/Au metallization on aluminum, 7:50931 
X-Ray Radiography 

Optimal x-ray energy for radiography of aluminum objects, 

7:50859 (INIS-mf—6937) 
ALUMINIUM 27 TARGET 
Nitrogen 14 Reactions 

Various light particles emissions accompaning light heavy ion 

collisions, 7:52128 (LYCEN—8131) 
Photonuclear Reactions 

Angular distribution of photoprotons from 27 Al, 7:52130 (UM- 

P—81/72) 
Proton Reactions 

Experimental investigation of proton pairs direct knocking-out 
from Li, 1*C, Al and Cu nuclei by 640 MeV protons, 
7:52121 (SINR—R-1-81-568) 

ALUMINIUM ALLOYS 
Biological Fouling 

OTEC biofouling, corrosion, and materials program. Progress 
report, March 1978-March 1981, 7:49786 (ANL/OTEC- 
BCM—024) 
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Corrosion Resistance 

OTEC biofouling, corrosion, and materials program. Progress 
report, March 1978-March 1981, 7:49786 (ANL/OTEC- 
BCM—024) 

Crack Propagation 

Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6Al-4V, A471 Ni-Cr-Mo-V rotor steel, 4140 
high strength steel), 7:50921 

Ductility 

Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6Al-4V, A471 Ni-Cr-Mo-V rotor steel, 4140 
high strength steel), 7:50921 

Fracture Properties 

Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6Al-4V, A471 Ni-Cr-Mo-V rotor steel, 4140 
high strength steel), 7:50921 

Physical Radiation Effects 

Interstitial-impurity interactions in copper-silver and aluminum- 
magnesium alloys (Electron beams), 7:50838 
(DOE/ER/01198—1382) 

Sorptive Properties 

Hydrogen storage and purification systems. II. August 1972- 

June 1974, 7:49478 (BNL—19436) 
Specific Heat 

Heat capacity of Vs3Si and NbsAl and their alloys with Ge in 
the temperature range of 100 to 1000 K, 7:50855 (IAE— 
3293/10) 

ALUMINIUM COMPLEXES 
Energy Transfer 

Luminescence and energy transfer in rare earth aluminium 

borates, 7:50936 (INIS-mf—6869) 
Luminescence 

Luminescence and energy transfer in rare earth aluminium 

borates, 7:50936 (INIS-mf—6869) 
ALUMINIUM IONS 
Stopping Power 
Plasma heating by heavy ion beams, 7:52301 (ITEF— 
177(1980)) 
ALUMINIUM OXIDES 
See also SPINELS 
Catalytic Effects 

Continuous chemical-reaction chromatography. Progress 
report, February 1, 1981-January 15, 1982, 7:51015 
(DOE/ER/02945—5) 

Coprecipitated nickel-alumina methanation catalysts, 7:49487 
(INIS-mf—6865) 

Crossed reaction networks in the catalytic 
hydrodenitrogenation of synthetic liquid fuels. Quarterly 
report, February 1, 1982-April 30, 1982, 7:49014 
(DOE/PC/30075—9) 

Research on solvent-refined coal. Quarterly technical progress 
report, July 1-September 30, 1981, 7:49018 
(DOE/PC/40005—9) 

Chlorination 

Advanced research and technology: direct utilization, recovery 
of minerals from coal fly ash. Fossil-Energy Program 
technical progress report, October 1, 1981-December 31, 
1981, 7:49089 (IS—4793) 

Materials Recovery 

Advanced research and technology. Direct utilization: 
recovery of minerals from coal fly ash. Technical progress 
report, July 1, 1981-September 30, 1981, 7:49088 (IS—4785) 

Physical Radiation Effects 

Radiation dose-rate resistivity degradation in ceramic insulators 
and assessment of the consequences in fusion reactor 
applications, 7:52355 (DOE/ET/52048—24) 

Surface Coating 

Compatibility of aluminide-coated Hastelloy x and Inconel 617 
in a simulated gas-cooled reactor environment, 7:50198 (GA- 
A—16668) 

ALUMINIUM-AIR BATTERIES 
Electrochemistry 

Aluminum-air battery development. Final technical report, 

7:50539 (UCRL—15459) 
Research Programs 

Metal-air battery research and development. Summary report 

1981, 7:50538 (UCID—19440) 


AMINO ACIDS 
Transport 


AMERICIUM 
Structural Chemical Analysis 
Crystal structure of high-pressure americium, phase III, 
7:51010 
AMERICIUM 241 
Muonic Atoms 
Nuclear chemistry project. Progress report, April 1, 1981- 
March 31, 1982, 7:51938 (DOE/ER/02184—49) 
Radiation Monitoring 
Sediment and radionuclide transport in rivers. Phase 2. Field 
sampling program for Cattaraugus and Buttermilk Creeks, 
New York, 7:49413 (NUREG/CR—1030-Vol.2) 
AMERICIUM 241 TARGET 
Neutron Reactions 
Review of fast-neutron capture cross sections of the higher 
plutonium isotopes and Am-241, 7:52183 (CONF-820438—1) 
AMERICIUM 243 
Muonic Atoms 
Nuclear chemistry project. Progress report, April 1, 1981- 
March 31, 1982, 7:51938 (DOE/ER/02184—49) 
AMERICIUM ALLOYS 
Production 
Ductile transplutonium metal alloys, 7:51372 
AMERICIUM ISOTOPES 
Radioecological Concentration 
Environmental radioactivity in Denmark in 1980, 7:51491 
(RISO-R—447) 
AMES LABORATORY 
Radiation Monitoring 
Environmental monitoring summary for Ames Laboratory: 
Calendar Year 1981, 7:51488 (IS—4798) 
AMES TEST 
See MUTAGEN SCREENING 
AMES WET OXIDATION PROCESS 
Chemistry 
Fossil-Energy annual report, October 1, 1980-September 30, 
1981, 7:49069 (IS—4794) 
AMIDES 
Gas Chromatography 
Selective detection of amino polycyclic aromatic compounds in 
solvent refined coal, 7:49077 
AMINES 
See also ANILINE 
METHYLENE BLUE 
Adsorption 
Selective absorption using amines, 7:49230 (CONF-820323—) 
Catalysts 
Characterization of exhaust emissions from high mileage 
catalyst-equipped automobiles, 7:51457 (PB—82-131566) 
Gas Chromatography 
Selective detection of amino polycyclic aromatic compounds in 
solvent refined coal, 7:49077 
Liquid Column Chromatography 
Isolation of mutagenic aromatic amines from a coal conversion 
oil by cation exchange chromatography, 7:51025 
Removal 
Enzymatic removal of dissolved aromatics from industrial 
aqueous effluents, 7:50779 
Solvent Properties 
Reduction of aromatic compounds derived from coal by 
calcium. Progress report, September 1, 1981-June 30, 1982, 
7:49059 (DOE/ER/10989—1) 
Sorptive Properties 
Evaluation of some regenerable sulfur dioxide absorbents for 
flue gas desulfurization (Diethylenetriamine, 
- ethylenediamine, 1-methyl-2-pyrrolidone), 7:49087 
(DOE/PETC/TR—82/12) 
AMINO ACIDS 


See also DTPA 
EDTA 
LEUCINE 


Membrane Transport 
Development of Na* -dependent hexose transport in vitro, 
7:51630 (CONF-8106239—2) 
AMINOBENZENE 
See ANILINE 





AMINO ACIDS 
Membrane Transport 


AMINOGLYCIDES 
See AMINES 
SACCHARIDES 
AMINOISOCAPROIC ACID-ALPHA 
See LEUCINE 
AMINOTRANSFERASES 
Biosynthesis 
Effects of insulin on messenger RNA activities in rat liver, 
7:51613 
AMMONIA 
Catalytic Cracking 
Engineering analysis of an NHs-air alkaline fuel cell system for 
vehicular applications, 7:50702 (LBL—14578) 
Chemical Reactions 
Homogeneous production and removal of NO/sub x/ from 
combustion exhaust flows. Final technical report, August 1, 
1980-July 31, 1981, 7:49079 (ARI-RR—275) 
Reactions of ammonia with excess sulfur dioxide, 7:51011 
Infrared Spectra 
Entrained flow reactor with in situ FTIR analysis, 7:49068 
(EPRI-AP—2394) 
Risk Assessment 
Assessment of research and development (R and D) needs in 
ammonia safety and environmental control, 7:51872 (PNL— 
4006) 
AMMONIUM COMPOUNDS 
Monitoring 
MAP3S precipitation chemistry network: fourth periodic 
summary report (1980), 7:51462 (PNI 4144) 
AMNION 
See FETAL MEMBRANES 
ANAEROBIC DIGESTION 
Kinetics 
Fluorimetric monitoring of methanogenesis in anaerobic 
digestors, 7:49599 (EUR—7685-EN) 
Mathematical Models 
Differentiation between acetate and higher volatile acids in the 
modeling of the anaerobic biomethanation process, 7:49601 
(EUR—7685-EN) 
Technology Assessment 
Improved biomethanation systems to face waste variety and 
new findings in microbiology or biochemistry, amongst 
alternative technologies for energy recovery, 7:49600 
(EUR—7685-EN) 
Waste Heat Utilization 
Anaerobic digestion and heat pumps: potential for energy 
recovery in a waste stream, 7:49675 
ANAPHASE 
See MITOSIS 
ANEMOMETERS 
Lasers 


Long range laser anemometry with particular reference to 
wind power development, 7:50021 (NE-VIND—81-19) 
Turbulent Flow 
Laser Doppler anemometer measurements of local fluid 
recirculation in model rod bundle assemblies (PWR: BWR; 
LMFBR), 7:50461 (PNL-SA—10458) 
ANGIOGRAPHY 


See BIOMEDICAL RADIOGRAPHY 
BLOOD VESSELS 


ANHYDRIDES 
Gas Chromatography 
Selective detection of amino polycyclic aromatic compounds in 
solvent refined coal, 7:49077 
ANILINE 
Derivatization 
Determination of alkyl anilines and alkyl pyridines in solvent 
refined coal distillates and aqueous extracts by gas 
chromatography/mass spectrometry, 7:49076 
Gas Chromatography 
Determination of alkyl anilines and alkyl pyridines in solvent 
refined coal distillates and aqueous extracts by gas 
chromatography/mass spectrometry, 7:49076 
Mass Spectroscopy 
Determination of alkyl anilines and alkyl pyridines in solvent 
refined coal distillates and aqueous extracts by gas 
chromatography/mass spectrometry, 7:49076 
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Recovery 
Determination of alkyl anilines and alkyl pyridines in solvent 
refined coal distillates and aqueous extracts by gas 
chromatography/mass spectrometry, 7:49076 
ANIMAL CELLS 
See also NERVE CELLS 

RESPIRATORY TRACT CELLS 
SOMATIC CELLS 
SPLEEN CELLS 
STEM CELLS 
TUMOR CELLS 


Biological Radiation Effects 

Cell survival curves drawn on the basis of "non-quantitative” 

skin, mucous membranes of intestines and lungs, 7:51787 
Biological Recovery 

Recovery of sublethal damages in Chinese hamsters cells in 
stationary phase in case of multiple low dose irradiation in 
conditions of anoxia and normal oxygenation, 7:51777 

Cell Proliferation 

Growth regulation by macrophages, 7:51632 (LA-UR—82- 
1760) 

Configuration Interaction 

Epithelial cells lines as models for morphogenesis and cell- 
collagen interactions, 7:51633 (LBL—13501) 

Inactivation 

Radioprotectors, radiosensitizers and survival curve shape of 

mammal cells, 7:51778 
Morphological Changes 

Epithelial cells lines as models for morphogenesis and cell- 

collagen interactions, 7:51633 (LBL—13501) 
Survival Curves 

Cell survival curves drawn on the basis of "non-quantitative” 
skin, mucous membranes of intestines and lungs, 7:51787 

Determining survival rate in case of low dose irradiation and 
limits of resolution method of single cell cloning, 7:51771 

Hypoxia effect on survival curve shape of EMT6 mice and 
B14 FAF Chinese hamster tumor cells in vitro, 7:51780 

Initial incline of survival curve in case of gamma-irradiation 
and RBE theory, 7:51776 

Measuring limiting low values of POs in the liquid: if the 
extrapolation number of survival curve of mammal cells is 
decreasing in case of irradiation in anoxia, 7:51781 

Oxygen effect in the region of survival curve arm, 7:51779 

Reaction of some normal tissues to gamma low dose 
irradiation, 7:51790 : 

Recovery of sublethal damages in Chinese hamsters cells in 
stationary phase in case of multiple low dose irradiation in 
conditions of anoxia and normal oxygenation, 7:51777 

Skin response in mice in case of repeated x irradiation, 7:51788 

Survival rate of hamster cells followed by X-radiation: analysis 
in terms of Chadwick-Leenhouts model, 7:51770 

ANIMAL FEEDS 
Cadmium 

Cd contents in kidneys, livers, and muscles of fattened pigs in 

dependence of the type of fodder, 7:51511 (NP—2902613) 
ANIMAL SHELTERS 
Solar Space Heating 

Performance of a large rock bin solar heat storage, 7:49927 
(NP—2902019) 

Solar-energy-system performance evaluation, October 1980- 
August 1981, 7:49887 (SOLAR/2046—81/14) 

Solar Water Heating 

Solar-energy-system performance evaluation, October 1980- 

August 1981, 7:49887 (SOLAR/2046—81/14) 
ANODES 
Depolarization 

Anode depolarizers in electrolytic hydrogen production, 

7:49464 (BNL—51562) 
ANOXIA 
Response Modifying Factors 

Hypoxia effect on survival curve shape of EMT6 mice and 
B14 FAF Chinese hamster tumor cells in vitro, 7:51780 

Measuring limiting low values of POs in the liquid: if the 
extrapolation number of survival curve of mammal cells is 
decreasing in case of irradiation in anoxia, 7:51781 
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ANTHRACENE 
Extraction Chromatography 
Identification and quantitative determination of polychlorinated 
biphenyls and polynuclear aromatic hydrocarbons in fly ash 
from municipal incinerators by gas chromatography with 
electron-capture detection and gas chromatography-mass 
spectrometry, 7:50995 
Fluorescence Spectroscopy 
Mass spectrometric and fluorimetric identification and 
determination of polycyclic aromatic hydrocarbons in urban 
air, 7:51626 
Gas Chromatography 
Identification and quantitative determination of polychlorinated 
biphenyls and polynuclear aromatic hydrocarbons in fly ash 
from municipal incinerators by gas chromatography with 
electron-capture detection and gas chromatography-mass 
spectrometry, 7:50995 
Mass Spectroscopy 
Identification and quantitative determination of polychlorinated 
biphenyls and polynuclear aromatic hydrocarbons in fly ash 
from municipal incinerators by gas chromatography with 
electron-capture detection and gas chromatography-mass 
spectrometry, 7:50995 
Mass spectrometric and fluorimetric identification and 
determination of polycyclic aromatic hydrocarbons in urban 
air, 7:51626 
Solvent Extraction 
Solvent extraction of low-molecular-weight polycyclic 
aromatic hydrocarbons from reversed-phase liquid 
chromatographic effluents, 7:50988 
Thin-Layer Chromatography 
Mass spectrometric and fluorimetric identification and 
determination of polycyclic aromatic hydrocarbons in urban 
air, 7:51626 
ANTIBODIES 
Cell Killing 
Comprehensive technical report covering the period 1968-1977, 
7:51725 (DOE/ER/03634—T1) 
Immunosuppression 
Comprehensive technical report covering the period 1968-1977, 
7:51725 (DOE/ER/03634—T1) 
ANTIGENS 
Configuration 
Theoretical considerations of the role of antigen structure in B 
cell activation, 7:51639 
ANTILAMBDA PARTICLES 
Particle Production 
Baryon production at PEP, 7:51998 (SLAC-PUB—2810) 
ANTIMONY 
Activation Analysis 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 
Phase Diagrams } 
Sb-U (antimony-uranium) system, 7:50924 
Thermodynamic Properties 
Sb-U (antimony-uranium) system, 7:50924 
Volatility 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 
ANTIMONY 125 
Sorption 
Geochemical studies of sorption and transport of radionuclides 
in rock media, 7:49393 (UCRL—52929) 
ANTIMUONS 
See MUONS PLUS 
ANTINEUTRINO-NEUTRON INTERACTIONS 
Delta-1236 Resonances 
Asup(-)sub(1236) production in v tilde—* nz reaction at 
high energies, 7:52031 (ITEP—83(1981)) 
ANTINEUTRINOS 
See also ELECTRON ANTINEUTRINOS 


Mass 
Experiment to study the B-decay of free atomic and molecular 
tritium, 7:52114 (LA-UR—82-1728) 
ANTIOXIDANTS 
Biological Effects ‘ 
Modification of lung tumor development in A/J mice, 7:51856 
ANTIPROTON REACTIONS 
Elastic Scattering 
Description of the anti pd data in the 300-600 MeV/c 
momentum range, 7:52109 (ITEP—77(1980)) 
Total Cross Sections 
Description of the anti pd data in the 300-600 MeV/c 
momentum range, 7:52109 (ITEP—77(1980)) 
ANTIPROTONIC ATOMS 
See HADRONIC ATOMS 
ANTIPROTONS 
Particle Production 
Baryon production at PEP, 7:51998 (SLAC-PUB—2810) 
ANTRIM SHALES 
See BLACK SHALES 
ANTS 
See INSECTS 
ANVIL POINTS RESEARCH FACILITY 
Air Quality 
Paraho environmental data. Part II. Air quality, 7:49268 
(DOE/EV/04708—T2-Pt.2) 
Bibliographies 
Paraho environmental data. Bibliography, 7:49266 
(DOE/EV/04708—T2-Bibl.) 
Environmental Effects 
Paraho environmental data. Part II. Air quality, 7:49268 
(DOE/EV/04708—T2-Pt.2) 
Paraho environmental data. Part III. Water quality, 7:49269 
(DOE/EV/04708—T2-Pt.3) 
Paraho environmental data. Part V. Biological effects, 7:49271 
(DOE/EV/04708—T2-Pt.5) 
Paraho environmental data. Part VI. Occupational health and 
safety, 7:49272 (DOE/EV/04708—T2-Pt.6) 
Paraho environmental data. Bibliography, 7:49266 
(DOE/EV/04708—T2-Bibl.) 
Paraho environmental data. Part I. Process characterization, 
7:49267 (DOE/EV/04708—T2-Pt. 1) 
Health Hazards 
Paraho environmental data. Part VI. Occupational health and 
safety, 7:49272 (DOE/EV/04708—T2-Pt.6) 
Land Reclamation 
Paraho environmental data. Part IV. Land reclamation and 
revegetation, 7:49270 (DOE/EV/04708—T2-Pt.4) 
Occupational Safety 
Paraho environmental data. Part VI. Occupational health and 
safety, 7:49272 (DOE/EV/04708—T2-Pt.6) 
APARTMENT BUILDINGS 
Energy Management 
1981 Louisiana commercial-energy-management workshops: 
apartment buildings, 7:50714 (DOE/CS/62020—T1) 
Geothermal Space Heating 
Geothermal feasibility study for hotel/apartment complex: 
Decker Land Development, Tucson, Arizona, 7:49999 
(DOE/ET/27256—T37) 
Geothermal Water Heating 
Geothermal feasibility study for hotel/apartment complex: 
Decker Land Development, Tucson, Arizona, 7:49999 
(DOE/ET/27256—T37) 
Solar Space Heating 
Adventures in alternate energy: solar in the city, 7:49878 
Solar Water Heaters 
Solar energy system performance evaluation, Forest City 
Dillon, Washington, DC, January 1981 through December 
1981, 7:49872 (SOLAR/1041—82/14) 
Thermosyphons 
Adventures in alternate energy: solar in the city, 7:49878 
APOLIPOPROTEINS 
Biosynthesis 
Synthesis of two forms of apolipoprotein B by cultured rat 
hepatocytes, 7:51612 





APOLIPOPROTEINS 
Biosynthesis 


APPARATUS 
See EQUIPMENT 
APPLIANCES 
See also AIR CONDITIONERS 
DEHUMIDIFIERS 
REFRIGERATORS 
SPACE HEATERS 
STOVES 
WOOD BURNING APPLIANCES 
Energy Efficiency 

Evaluating the costs and benefits of appliance - efficiency 

standards, 7:50588 
APPROPRIATE TECHNOLOGY 
Research Programs 
Escaping the rural enery dilemma: a process for matching 
technologies to local needs and resources, 7:50569 
AQUATIC ECOSYSTEMS 
See also WETLANDS 
Baseline Ecology 

Evaluation of the Steel Creek ecosystem in relation to the 
propsed restart of the L-reactor: interim report, 7:51565 
(SREL—11) 

Biological Models 

A simulation model of the effects of vertical mixing on 

primary productivity, 7:49648 
Biological Stress 

Acid precipitation and scientific uncertainty problems in 

probability, 7:51477 
Mathematical Models 

A comparison of sensitivity analysis and error analysis based 
on a stream ecosystem model, 7:52468 

Systems engineering methodology for structuring and 
calibrating lake ecosystem models, 7:51532 

Methylmercury 

Production of methylmercury in aquatic environment: an 

outdated notien, 7:51548 (KHM-I—04) 
Radiation Effects 

Radionuclide data bases available for bioaccumulation factors 

for freshwater biota, 7:51752 
Radioactivity 

Radionuclide data bases available for bioaccumulation factors 

for freshwater biota, 7:51752 
Radionuclide Migration 

Environmental radioactivity in Denmark in 1980, 7:51491 
(RISO-R—447) 

Evaluation of the Steel Creek ecosystem in relation to the 
propsed restart of the L-reactor: interim report, 7:51565 
(SREL—11) 

Thermal Pollution 

Evaluation of the Steel Creek ecosystem in relation to the 
propsed restart of the L-reactor: interim report, 7:51565 
(SREL—11) 

AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also BENTHOS 
CRUSTACEANS 


FISHES 
SEAWEEDS 


Environmental Transport 
Aquatic insect drift through a final-cut strip mine pit, with 
emphasis on drift distances, 7:49108 
Habitat 
Aquatic insect drift through a final-cut strip mine pit, with 
emphasis on drift distances, 7:49108 
Radioactivity 
Environmental radioactivity in Denmark in 1980, 7:51491 
(RISO-R—447) 
AQUEOUS SOLUTIONS 
Water Pollution 
Determination of sulfate in the aqueous environment using the 
lead electrode, 7:51542 (DOE/ET/12339—T3) 
AQUIFERS 
Geology 
Temperature sensitivity of Ottawa sand and Massillon 
sandstone intrinsic permeabilities, 7:50522 (PNL-SA—9460) 
Geothermal Gradients 
Investigation of the possibilities of the exploitation of 
geothermal energy on the island of Gotland, 7:49953 
(NE/GEO—81/2) 
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Heat Storage 
Legal, regulatory, and institutional considerations for aquifer 
thermal energy storage, 7:50521 (CONF-801203—) 
Sensible Heat Storage 
Aquifer thermal energy storage costs with a seasonal heat 
source (Analysis using AQUASTOR computer code), 
7:50552 (PNL—4135) 
ARAB REPUBLIC OF EGYPT 
See EGYPTIAN ARAB REPUBLIC 
ARAMIDS 
Service Life 
Computer programs, to determine credible regions for Weibull 
distribution, 7:52462 (UCRL—15338) 
ARCHAEOLOGICAL SPECIMENS 
Age Estimation 
Radiocarbon dates from the Casa Grande. Final report, 7:51907 
(PB—82-130352) 
ARCTIC REGIONS 
Oil Spills 
Effects of oil on tundra ponds and streams. Final report, 
October 1, 1978-September 30, 1980, 7:51807 
(DOE/EV/02989—2) 
Research Programs 
Arctic terrestrial environmental research programs of the 
Office of Energy Research, Department of Energy: 
evaluation and recommendations, 7:50565 
(DOE/EV/10453—T2) 
Water Reclamation 
Effects of oil on tundra ponds and streams. Final report, 
October 1, 1978-September 30, 1980, 7:51807 
(DOE/EV/02989—2) 
ARGILLITE 
Density 
Analysis of gas fracture experiments including dynamic crack 
formation (Explosive fracturing; multiple fracturing; 
hydraulic fracturing), 7:49245 (SAND—82-0633) 
Elasticity 
Analysis of gas fracture experiments including dynamic crack 
formation (Explosive fracturing; multiple fracturing; 
hydraulic fracturing), 7:49245 (SAND—82-0633) 
Fracturing 
Analysis of gas fracture experiments including dynamic crack 
formation (Explosive fracturing; multiple fracturing; 
hydraulic fracturing), 7:49245 (SAND—82-0633) 
Magnetic Properties 
Magnetic properties of drill core and surface samples from the 
Calico Hills area, Nye County, Nevada, 7:49401 (USGS- 
OFR—82-536) 
Poisson Ratio 
Analysis of gas fracture experiments including dynamic crack 
formation (Explosive fracturing; multiple fracturing; 
hydraulic fracturing), 7:49245 (SAND—82-0633) 
Tensile Properties 
Analysis of gas fracture experiments including dynamic crack 
formation (Explosive fracturing; multiple fracturing; 
hydraulic fracturing), 7:49245 (SAND—82-0633) 
ARGON 
Ton-Atom Collisions 
Research on atomic, molecular, and nuclear physics. Progress 
report, 1 December 1980-30 November 1982, 7:51939 
(DOE/ER/06027—T1) 
ARGON 36 
Energy Levels 
Electromagnetic sum rules by spectral distribution methods, 
7:52131 
ARGON 40 REACTIONS 
Particle Production 
Funny hills in pion spectra from heavy-ion collisions, 7:52127 
(LBL—14174) 
ARGON IONS 
Ton-Molecule Collisions 
The value of w(E) in nitrogen for high-energy ions, 7:51953 
ARIZONA 
Archaeology 
Radiocarbon dates from the Casa Grande. Final report, 7:51907 
(PB—82-130352) 
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Energy Sources 

Arizona's energy sources for electrical power generation. 

Research report No. 011, 7:50614 (NP—2906199) 
Energy Supplies 

Arizona's energy future: making the transition to a new mix, 

7:50605 (CONF-8110202—) 
Geochemical Surveys 

Report of analyses for light hydrocarbons in ground water, 

7:49281 (DPST—81/141-19) 
Uranium Deposits 

National Uranium Resource Evaluation, Grand Canyon 
Quadrangle, Arizona, 7:49291 (PGJ/F—020-82) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

Wind Power 

Wind resource assessment in the southwest United States: the 
Southern Rocky Mountain Region, 7:50016 (CONF- 
801203—) 

ARKANSAS 
Energy Conservation 
Energy in Arkansas, 7:50543 (CONF-800184—) 
Energy Supplies 

Report of the Task Force on Energy to the Commission on the 

Future of the South, 7:50597 (DOE/R4/10285—T1) 
Geochemical Surveys 
Report of analyses for light hydrocarbons in ground water, 
7:49281 (DPST—81/141-19) 
Renewable Energy Sources 
Energy in Arkansas, 7:50543 (CONF-800184—) 
Wind Power 
Wind resource assessment in the south central United States, 
7:50018 (CONF-801203—) 
ARKANSAS POWER-LIGHT-1 REACTOR 
See ARKANSAS-1 REACTOR 
ARKANSAS POWER-LIGHT-2 REACTOR 
See ARKANSAS-2 REACTOR 
ARKANSAS-1 REACTOR 
Economic Impact 

Socio-economic impacts of nuclear generating stations: 
Arkansas Nuclear One Station case study, 7:50178 
(NUREG/CR—2749-Vol.1) 

Social Impact 

Socio-economic impacts of nuclear generating stations: 
Arkansas Nuclear One Station case study, 7:50178 
(NUREG/CR—2749-Vol.1) 

Socio-Economic Factors 

Socio-economic impacts of nuclear generating stations: 
Arkansas Nuclear One Station case study, 7:50178 
(NUREG/CR—2749-Vol.1) 

ARKANSAS-2 REACTOR 
Economic Impact 

Socio-economic impacts of nuclear generating stations: 
Arkansas Nuclear One Station case study, 7:50178 
(NUREG/CR—2749-Vol.1) 

Fuel Assemblies 

Evaluation and demonstration of methods for improved 
nuclear fuel utilization. Fabrication and characterization of 
advanced design fuel rods for the Arkansas Nuclear One 
Unit 2 (ANO-2) reactor, 7:50166 (DOE/ET/34013—3) 

Fuel Pellets 

Evaluation and demonstration of methods for improved 
nuclear fuel utilization. Fabrication and characterization of 
advanced design fuel rods for the Arkansas Nuclear One 
Unit 2 (ANO-2) reactor, 7:50166 (DOE/ET/34013—3) 

Social Impact 

Socio-economic impacts of nuclear generating stations: 
Arkansas Nuclear One Station case study, 7:50178 
(NUREG/CR—2749-Vol.1) 

Socio-Economic Factors 

Socio-economic impacts of nuclear generating stations: 
Arkansas Nuclear One Station case study, 7:50178 
(NUREG/CR—2749-Vol.1) 

AROMATICS 


See also ANILINE 
BENZENE 
CONDENSED AROMATICS 


ASTATINE 206 
Alpha Decay 


MESITYLENE 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
QUINONES 
TOLUENE 
Reduction 
Reduction of aromatic compounds derived from coal by 
calcium. Progress report, September 1, 1981-June 30, 1982, 
7:49059 (DOE/ER/10989—1) 
ARSENIC 
Activation Analysis 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 
Spectrophotometry 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 
ARYL RADICALS 
Chemical Reaction Kinetics 
Relative rates and Arrhenius parameters for selected 1,2- 
arylmigrations and five- and six-member cyclizations of 
ortho-allybenzyl radical from reactions of halides and tri-N- 
butyltin hydride (poster session, 19th conference on reaction 
mechanisms), 7:51020 (PNL-SA—10522) 
ASBESTOS 
Penetration of >5-ym chrysotile fibers through DuPont Tyvek 
1422A and Kimberly-Clark CPF fabrics, 7:51101 
Quantitative Chemical Analysis 
Quantitative determination of chrysotile asbestos in building 
materials by x-ray diffractometry, 7:51870 (CONF-820418— 
10) 


. ASCORBIC ACID 


Synergism 
Interaction of glutathione and ascorbic acid in guinea pig lungs 
exposed to nitrogen dioxide, 7:51839 
ASHES 
See also FLY ASH 
Radioactivity 
Radioactive emissions from coal production and utilization. 
Third annual report, October 1, 1980-September 30, 1981, 
7:49071 (LA—9359-PR) 
ASPHALTENES 
Activation Energy 
Effects of process severity on physiochemical properties of 
preasphaltenes, 7:49074 (SAND—82-0486C) 
Chemical Composition 
Effects of process severity on physiochemical properties of 
preasphaltenes, 7:49074 (SAND—82-0486C) 
Hydrogenation 
Mechanisms and kinetics of coal hydrogenation. Quarterly 
progress report, January-March 1982, 7:49002 
(DOE/ET/14881—9) 
Molecular Weight 
Effects of process severity on physiochemical properties of 
preasphaltenes, 7:49074 (SAND—82-0486C) 
Solubility 
Effects of process severity on physiochemical properties of 
preasphaltenes, 7:49074 (SAND—82-0486C) 
Solvent Extraction 
Effects of process severity on physiochemical properties of 
preasphaltenes, 7:49074 (SAND—82-0486C) 
ASSOCIATED GAS 
Processing 
Gas processing projects in the Middle East, 7:49241 (CONF- 
820323—) 
ASTATINE 204 
Alpha Decay 
Alpha decay of sup(210,208,206,204)At and ?!*Fr, 7:52179 
(JINR-R—6-80-840) 
ASTATINE 206 
Alpha Decay 
Alpha decay of sup(210,208,206,204)At and ?!2Fr, 7:52179 
(JINR-R—6-80-840) 





ASTATINE 208 
Alpha Decay 


ASTATINE 208 
Alpha Decay 
Alpha decay of sup(210,208,206,204)At and ?!*Fr, 7:52179 
(JINR-R—6-80-840) 
ASTATINE 210 
Alpha Decay 
Alpha decay of sup(210,208,206,204)At and ?!*Fr, 7:52179 
(JINR-R—6-80-840) 
ASTROCYTOMAS 
See NEOPLASMS 
ATLANTIC OCEAN 
Food Chains 
Relationship of marine birds to oceanic fronts off the 
northeastern United States. Technical progress report, April- 
November 1981, 7:51424 (DOE/EV/04706—3) 
Seismic Surveys 
Subseabed disposal: systematic application of the site 
qualification plan, 7:49391 (SAND—82-1379C) 
ATMOSPHERIC CHEMISTRY 
Research Programs 
Environmental Chemistry Division, annual report 1981, 
7:51436 (BNL—31225) 
ATMOSPHERIC EXPLOSIONS 
Blast Effects 
Estimates of air-column density evolution behind strong 
airblasts, 7:51422 (UCID—19429) 
Shock Waves 
Estimates of air-column density evolution behind strong 
airblasts, 7:51422 (UCID—19429) 
ATMOSPHERIC PRECIPITATIONS 
Chemical Composition 
MAP3S precipitation chemistry network: fourth periodic 
summary report (1980), 7:51462 (PNL—4144) 
Radioactivity 
Environmental radioactivity in Denmark in 1980, 7:51491 
(RISO-R—447) 
ATMOSPHERIC PRESSURE 
Seasonal Variations 
Characteristic anomaly patterns of summer sea-level pressure 
for the Northern Hemisphere, 7:51432 
ATOM COLLISIONS 


See also ATOM-MOLECULE COLLISIONS 
ELECTRON-ATOM COLLISIONS 
ION-ATOM COLLISIONS 


Ukrainian Physics Journal, 7:51960 (AEC-tr—7411/10) 
Ukrainian Physics Journal, 7:51959 (AEC-tr—7411/11) 
Ukrainian Physics Journal, 7:51958 (AEC-tr—7411/12) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMIZATION 
Test Facilities 
Program of basic research on the utilization of coal-water 
mixture fuels. Quarterly report for the period ending 
December 31, 1981, 7:49154 (DOE/PC/40285—T2) 
ATOM-MOLECULE COLLISIONS 
Energy-Level Transitions 
Variational transition state theory. Progress report, July 1, 
1981-June 30, 1982, 7:51940 (DOE/ER/10425—06) 
ATRIA 
Bibliographies 
Thermally-induced ventilation applications in atria: a state-of- 
the-art report, 7:49851 (DOE/SF/11511—T6-Draft) 
Heat Transfer 
Thermally-induced ventilation applications in atria: a state-of- 
the-art report, 7:49851 (DOE/SF/11511—T6-Draft) 
Site Selection 
Thermally-induced ventilation in atria: an atrium classification 
scheme and promising test sites, 7:49850 (DOE/SF/11511— 
T5-Draft) 
Surveys 
Thermally-induced ventilation applications in atria: a state-of- 
the-art report, 7:49851 (DOE/SF/11511—T6-Draft) 
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Ventilation 
Thermally-induced ventilation applications in atria: a state-of- 
the-art report, 7:49851 (DOE/SF/11511—T6-Draft) 
ATTACHED GREENHOUSES 
Design 
Phase One, passive and hybrid solar manufactured-housing 
program, 7:49886 (DOE/CS/30385—T1) 
Solar project description for Baker Homes, Inc., single-family 
residence, Oxford, Ohio, 7:49873 (SOLAR/1095—82/50) 
Operation ; 
Solar project description for Baker Homes, Inc., single-family 
residence, Oxford, Ohio, 7:49873 (SOLAR/1095—82/50) 
ATUCHA REACTOR 
Fuel Pellets 
Fission distribution measurements of Atucha’s fuel pellets with 
solid state track detectors, 7:50204 (CNEA—453) 
Reactor Materials 
Steam generator materials and secondary side water chemistry 
in nuclear power stations, 7:50203 (CNEA—452) 
Steam Generators 
Steam generator materials and secondary side water chemistry 
in nuclear power stations, 7:50203 (CNEA—452) 
AUGER MINING 
Mining Equipment 
Highwall mining equipment: advanced highwall mining system, 
preliminary design and analysis. Phase I final report, 7:49118 
(DOE/ET/12213—T1) 
AURORAE 
Electrodynamics 
Study of the dynamics of a discrete auroral arc, 7:51932 
(TRITA-EPP—81-02) 
AUSTENITIC STEELS 
Corrosion 
High temperature corrosion in peat ash at 475 to 1000°C, 
7:50892 (STUDSVIK-ET—81-109) 
Deformation 
Deformation of metastable austenitic steels at low 
temperatures, 7:50866 (NBSIR—82-1667) 
Elasticity 
Anomalous low-temperature elastic-constant behavior of Fe- 
20Cr-16Ni-6Mn, 7:50876 (NBSIR—82-1667) 
Fatigue 
Fracture properties of a 25 Mn austenitic steel and its welds at 
4 K, 7:50878 (NBSIR—82-1667) 
Flow Stress 
Temperature dependence of flow strength of Fe-20Cr-16Ni- 
6Mn-0.2N and Fe-18Cr-10Ni-1.5Mn-0.1N (304LN) austenitic 
steels, 7:50867 (NBSIR—82-1667) 
Fracture Properties 
Fracture properties of a 25 Mn austenitic steel and its welds at 
4 K, 7:50878 (NBSIR—82-1667) 
Permeability 
Investigation of non-magnetic alloys for the suppression of 
tritium permeation, 7:52430 
Physical Properties 
Hydrogen solubility in austenitic stainless steels, 7:50914 
Tensile Properties 
Fracture properties of a 25 Mn austenitic steel and its welds at 
4 K, 7:50878 (NBSIR—82-1667) 
Yield Strength 
Martensitic transformations in type 304 austenitic stainless 
steels, 7:50870 (NBSIR—82-1667) 
AUSTRALIA 
Agriculture 
Economic impact of oil prices on agriculture in Australasia, 
7:50627 (NZERDC-P—10) 
Energy Policy 
Australian government viewpoint, 7:50616 (NZERDC-P—10) 
Oil: Australian and New Zealand responses to dwindling 
resources, 7:50615 (NZERDC-P—10) 
Responding to the changing energy outlook, 7:50617 
(NZERDC-P—10) 
Petroleum Industry 
Oil demand and availability in Australia, 7:49197 (NZERDC- 
P—10) 





129S / ERA Vol. 7, No. 19 


AUSTRIA 
Atomic Energy Laws 
Referendum 1978 - Nuclear power plant ban Act 1978 - legal 
consequences, 7:50273 (INIS-mf—6891) 
AUTOMOBILES 
See also VANS 
Energy Consumption 

Energy consumption due to local travel by urban households 
under three alternative policies: 1980 to 2000, 7:50760 
(ANL/EES-TM—172) 

Energy Storagé 

Recycling the kinetic energy of a moving automobile. Semi- 
annual progress report, September 15, 1981-August 31, 1982, 
7:50820 (DOE/RS5/10326—T1) 

Flywheel Energy Storage 

Design study of flywheel - CVT - heat-engine vehicle- 
propulsion system. Phase 1. Final report. Volume II. 
Appendices, 7:50816 (UCRL—15471-Vol.2) 

Fuel Economy 

Construction of an improved automotive-steam-engine design 
per CAL TRANS RFP TA 77-1. Final report, Milestone 
VI, 7:50804 (NP—25391) 

Description of alternative policies for the productive 
conservation of energy in urban transportation, 7:50754 
(ANL/EES-TM—177) 

Using fuel economy and synthetic fuels to compete with 
OPEC oil. Final report, 7:50756 (DOE/CS/40531—T1) 

Fuel Substitution 

Using fuel economy and synthetic fuels to compete with 

OPEC oil. Final report, 7:50756 (DOE/CS/40531—T1) 
Hydraulic Accumulators 

Recycling the kinetic energy of a moving automobile. Semi- 
annual progress report, September 15, 1981-August 31, 1982, 
7:50820 (DOE/R5/10326—T1) 

Hydrogen Storage 

Lightweight hydrides for automotive storage of hydrogen, 

7:49480 
Mechanical Transmissions 

Design study of flywheel - CVT - heat-engine vehicle- 
propulsion system. Phase 1. Final report. Volume II. 
Appendices, 7:50816 (UCRL—15471-Vol.2) 

Production 

Energy consumption due to local travel by urban households 
under three alternative policies: 1980 to 2000, 7:50760 
(ANL/EES-TM—172) 

Rankine Cycle Engines 

Construction of an improved automotive-steam-engine design 
per CAL TRANS RFP TA 77-1. Final report, Milestone 
VI, 7:50804 (NP—25391) 

System optimization of a high efficiency steam engine. Task 2 
and final report, 7:50803 (DOE/NBM—1001) 

AUTOMOTIVE ACCESSORIES 
Design 

Study on reduction of accessory-horsepower requirements. 
Third quarterly progress report, 7:50769 (DOE/CS/51095— 
T7) 

Energy Consumption 

Study on reduction of accessory-horsepower requirements. 
Third quarterly progress report, 7:50769 (DOE/CS/51095— 
T?) 

Fuel Economy 

Study on reduction of accessory-horsepower requirements. 
Third quarterly progress report, 7:50769 (DOE/CS/51095— 
T?) 

AUTOMOTIVE FUELS 


See also GASOLINE 
HYDROGEN FUELS 


Evaluation 
Distribution of ethanol-water mixtures to normal alkanes from 
c/sub 6/ to c/sub 16/, 7:49503 
Fuel Additives 
Markets for methanol produced from North Carolina peat, 
7:49500 (NCEI—0038) 
Fuel Substitution 
Markets for methanol produced from North Carolina peat, 
7:49500 (NCEI—0038) 


BACTERIA 
Nitrogen Fixation 


Production 
Energy consumption due to local travel by urban households 
under three alternative policies: 1980 to 2000, 7:50760 
(ANL/EES-TM—172) 
AUTOMOTIVE INDUSTRY 
Energy Consumption 
Energy consumption due to local travel by urban households 
under three alternative policies: 1980 to 2000, 7:50760 
(ANL/EES-TM—172) 
Energy Demand 
Energy consumption due to local travel by urban households 
under three alternative policies: 1980 to 2000, 7:50760 
(ANL/EES-TM—172) 
AXIOMATIC FIELD THEORY 
Scalar product for systems with first class constraints, 7:52076 
(IFVE-OTF—81-68) 
AXONS 
See NERVE CELLS 
AZIDES 
Biological Effects 
Interaction between benzo[a]pyrene and mouse skin in organ 
culture, 7:51857 
Infrared Spectra 
Isolation of an azide mutagenic metabolite in Salmonella 
typhimurium, 7:50993 
Ion Exchange Chromatography 
Isolation of an azide mutagenic metabolite in Salmonella 
typhimurium, 7:50993 
Liquid Column Chromatography 
Isolation of an azide mutagenic metabolite in Salmonella 
typhimurium, 7:50993 
Ultraviolet Spectra 
Isolation of an azide mutagenic metabolite in Salmonella 
typhimurium, 7:50993 


BACA GEOTHERMAL FIELD 
Geothermal Wells 
Analysis of flow data from several Baca wells, 7:49987 (LBL— 
13782) 
BACILLUS 
Batch Culture 
Fermentation of xylose by bacillus macerans, 7:49605 (LBL— 
14648) 
Continuous Culture 
Fermentation of xylose by bacillus macerans, 7:49605 (LBL— 
14648) 
BACTERIA 


See also AEROBACTER 
BACILLUS 
ESCHERICHIA COLI 
METHANOGENIC BACTERIA 
PSEUDOMONAS 
STAPHYLOCOCCUS 


Anaerobic Digestion 
Novel approach to the growth of anaerobic microorganisms, 
7:51708 
Continuous Culture 
Continuous ethanol production and cell growth in an 
immobilized-cell bioreactor employing Zymomonas mobilis, 
7:51703 
Growth ° 
Novel approach to the growth of anaerobic microorganisms, 
7:49678 
Inhibition 
Effects of simulated, acidified rain on nodulation of leguminous 
plants by Rhizobium spp, 7:51841 
Nitrogen Fixation 
Host-symbiont interactions-V. The structure of acidic 
extracellular polysaccharides secreted by Rhizobium 
leguminosarum and Rhizobium trifolii, 7:51705 





Respiration 
Respiratory chain of alkalophilic bacteria. Annual progress 
report, June 15, 1981-May 15, 1982, 7:51702 
(DOE/ER/10871—1) 
BAG MODEL 

Dynamics of loops: asymptotic freedom and quark 

confinement, 7:52079 (ITEP—170(1980)) 
BAGASSE 
Combustion 

Integrated energy systems for the sugar industry, 7:50762 

(CONF-801203—) 
BAHRAIN 
Natural Gas Processing Plants 

Gas processing projects in the Middle East, 7:49241 (CONF- 

820323—) 
BALTIC SEA 
Baseline Ecology 

Baltic Sea environment proceedings. Assessment of the effects 
of pollution on the natural resources of the Baltic Sea, 1980. 
Part A-1. Overall conclusions; Part A-2. Summary of results; 
Part B. Scientific material, 7:51574 

BAND THEORY 
Multiple scattering theory of electrons in ordered and 
disordered systems, 7:52247 (CONF-8104155—1) 
BANKS 
See COMMERCIAL BUILDINGS 
BARBITURATES 
Radiosensitivity Effects 
Secobarbital sodium, a hypoxic radiosensitizer in 
Staphylococcus aureus, 7:51663 (INIS-mf—6937) 
BARBITURIC ACID 
See BARBITURATES 
BARIUM 
Activation Analysis 

Application of neutron-activation analysis to the determination 
of leach rates of simulated nuclear-waste forms, 7:49337 
(ANL—81-34) 

Gamma activation analysis with the MT 22 microtron and its 
applicability to geological samples and raw silicon. 
Determination of lead, 7:50981 (Zfl-Mitt—46) 

Instrumental activation analysis of molybdenites, 7:50982 (Zfl- 
Mitt—46) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 


National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 
BARIUM 131 
Energy Levels 
Low-lying excited states of #**La and sup(131, 133)Ba within 
the framework of quasiparticle-phonon model, 7:52154 
(JINR-R—4-81-180) 
BARIUM 133 
Energy Levels 
Low-lying excited states of }**La and sup(131, 133)Ba within 
the framework of quasiparticle-phonon model, 7:52154 
(JINR-R—4-81-180) 
BARIUM ISOTOPES 
Electron Reactions 
Electronic isotope shifts, muonic atoms, and electron 
scattering, 7:52158 (LA-UR—82-1130) 
Muonic Atoms 
Electronic isotope shifts, muonic atoms, and electron 
scattering, 7:52158 (LA-UR—82-1130) 
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Nuclear Radii 
Electronic isotope shifts, muonic atoms, and electron 
scattering, 7:52158 (LA-UR—82-1130) 
Spectral Shift 
Electronic isotope shifts, muonic atoms, and electron 
scattering, 7:52158 (LA-UR—82-1130) 
BARNWELL FUEL PROCESSING PLANT 
Radioactive Waste Disposal 
Barnwell burial site update, 7:49361 (EPRI-NP—2450) 
BARSTOW SOLAR PILOT PLANT 
Central Receivers 
10-MWe pilot-plant-receiver panel test requirements document 
solar thermal test facility, 7:49761 (DOE/ET/20417—T6) 
Computer Codes 
Software/firmware design specification for 10-MWe solar- 
thermal central-receiver pilot plant, 7:49774 (MCR—80- 
1377) 
Computers 
Software/firmware design specification for 10-MWe solar- 
thermal central-receiver pilot plant, 7:49774 (MCR—80- 
1377) 


10 MWe solar thermal central receiver pilot plant, 7:49750 
(CONF-801203—) 
Solar pilot plant. Phase I. Project review No. 6 (CDRL item 
No. 10), 7:49758 (CONF-7609217—) 
External Receivers 
10-MWe pilot-plant-receiver panel test requirements document 
solar thermal test facility, 7:49761 (DOE/ET/20417—T6) 
Hazards 
Hazard-identification matrix for 10-MW/sub e/ solar-thermal 
central-receiver pilot plant: preliminary hazard-analysis 
input, 7:49762 (DOE/ET/21007—T7) 
Meetings 
Solar pilot plant. Phase I. Project review No. 6 (CDRL item 
No. 10), 7:49758 (CONF-7609217—) 
Specifications 
Software/firmware design specification for 10-MWe solar- 
thermal central-receiver pilot plant, 7:49774 (MCR—80- 
1377) 
BARYON NUMBER 2 RESONANCES 
See DIBARYON RESONANCES 
BARYONS 


See also HYPERONS 
NUCLEONS 


Hadronic Particle Decay 
Excited states in a Bethe-Salpeter model for baryons, 7:52057 
(UWThPh—81-9) 
Particle Models 
Excited states in a Bethe-Salpeter model for baryons, 7:52057 
(UWThPh—81-9) 
Particle Production 
Effects of p invariance violation in inclusive processes of the 
1/2 spin particle production at colliding e* e~ -beams, 
7:52048 (KFTI—81-10) 
Forward production of baryons in quark and gluon jets, 
7:52013 (DOE/ER/70004—315) 
Quark Model 
Comparison of three quark bound-state masses for various 
potentials, 7:52062 (UWThPh—1982-1) 
BASALT 
Hydrology and Geology Overview Committee reports and 
responses from the Basalt Waste Isolation Project, 7:49379 
(RHO-BWI-LD—S0) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BEAGLES 
Biological Radiation Effects 
Radiation dose estimates and hazard evaluations for inhaled 
airborne radionuclides. Annual progress report, July 1980- 
June 1981, 7:51744 (NUREG/CR—2512) 
Radiation Doses 
Radiation dose estimates and hazard evaluations for inhaled 
airborne radionuclides. Annual progress report, July 1980- 
June 1981, 7:51744 (NUREG/CR—2512) 
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BEAM BUNCHERS 
Performance 
Longitudinal beam optimization of the Argonne 
superconducting heavy-ion linear accelerator, 7:51232 (LA— 
9234-C) 
BEAM EXTRACTION 
Electrodes 
Electrode shapes for spherical pierce flow, 7:51233 (LA—9234- 
Cc 


) 
BEAM FOCUSING MAGNETS 
Performance 
Experimental studies of electron beam focusing with solenoid 
lenses near the space charge limit, 7:51223 (LA—9234-C) 
Permanent Magnets 
Design of REC permanent magnet quadrupoles taking into 
account B, H non-linearity, 7:51222 (LA—9234-C) 
Superconducting Magnets 
Superconducting Panofsky quadrupoles, 7:51198 (ANL/PHY— 
81-2) 
BEAM INJECTION HEATING 
Plasma heating by heavy ion beams, 7:52301 (ITEF— 
177(1980)) 
BEAM MONITORS 
Sensitivity 
Calculations of pick-up/kicker sensitivity, 7:51207 (FNAL- 
TM—1102) 
BEAM OPTICS 
Computer Codes 
Ray Trace, 7:51191 (ANL/PHY—81-2) 
BEAM STRIPPERS 
Lifetime 
Radiation lifetimes and failure mechanisms of carbon stripper 
foils, 7:51252 (CONF-810468—12) 
BEAM TRANSPORT 
Computer Calculations 
Magnet construction: conventional, 7:51200 (ANL/PHY—81- 
2) 


Computer Codes 
High energy charged particle optics computer programs, 
7:51189 (ANL/PHY—81-2) 
New features in TRANSPORT, 7:51190 (ANL/PHY—81-2) 
BEAM-PLASMA SYSTEMS 
Density and potential measurements in an intense ion-beam- 
generated plasma, 7:52394 (LBL—13935) 
Cyclotron Instability 
Electron cyclotron instability of a beam-plasma system 
immersed in a magnetic beach, 7:52310 (NP—2905073) 
Energy Transfer 
Excitation of quasi-electrostatic modes in a magnetized plasma 
by a modulated hollow E-beam, 7:52280 (DOE/ET/51013— 
28) 
BEANS 
Plant Growth 
Growth, development and yield responses of pinto beans and 
soybeans to hydrogen ion concentrations of simulated acidic 
rain, 7:51840 
BEES 
See INSECTS 
BEETS 
Fermentation 
Fodder beets as a feedstock for alcohol production, 7:49547 
(ANL/EES-TM—167) 
Plant Growth 
Fodder beets as a feedstock for alcohol production, 7:49547 
(ANL/EES-TM—167) 
Storage 
Fodder beets as a feedstock for alcohol production, 7:49547 
(ANL/EES-TM— 167) 
BELGIUM 
Reactor Safety 
Considerations on the operation of nuclear power plants and 
emergency plants. Special case of Belgium, 7:50575 (INIS- 
mf—6889) 
BELLEFONTE-1 REACTOR 
Environmental Impacts 
Predicted effects for mixed temperatures exceeding 30°C 
(86°F) in Guntersville Reservoir, Alabama, in the vicinity of 


BENZOPYRENE 
Genetic Effects 


the diffuser discharge, Bellefonte Nuclear Plant, 7:50348 
(TVA/ONR/WRF—82/5) 
Thermal Effluents 

Predicted effects for mixed temperatures exceeding 30°C 
(86°F) in Guntersville Reservoir, Alabama, in the vicinity of 
the diffuser discharge, Bellefonte Nuclear Plant, 7:50348 
(TVA/ONR/WRF—82/5) 

BELLEFONTE-2 REACTOR 
Environmental Impacts 

Predicted effects for mixed temperatures exceeding 30°C 
(86°F) in Guntersville Reservoir, Alabama, in the vicinity of 
the diffuser discharge, Bellefonte Nuclear Plant, 7:50348 
(TVA/ONR/WRF-—82/5) 

Thermal Effluents 

Predicted effects for mixed temperatures exceeding 30°C 
(86°F) in Guntersville Reservoir, Alabama, in the vicinity of 
the diffuser discharge, Bellefonte Nuclear Plant, 7:50348 
(TVA/ONR/WRF—82/5) 

BENFIELD PROCESS 

Performance of a coal-gas-cleanup process-evaluation facility, 

7:48982 (CONF-820610—6) 
BENTHOS 
Productivity 

Concentrations and vertical fluxes of zooplankton fecal pellets 

on a Continental Shelf, 7:51538 
BENZENE 
Atom-Molecule Collisions 

Reaction mechanism of oxygen atoms with unsaturated 
hydrocarbons by the crossed molecular beams method, 
7:51018 (LBL—14321) 

Biological Effects 

The detection of in vivo hematotoxicity of benzene by in vitro 

liquid bone marrow cultures, 7:51834 
Combustion Kinetics 

Rate coefficients of combustion/fuel conversion reactions by 
high-temperature photochemistry. Progress report, July 1, 
1981-June 30, 1982, 7:51033 (DOE/ER/04169—7) 

Hydrogenation 

Continuous chemical-reaction chromatography. Progress 
report, February 1, 1981-January 15, 1982, 7:51015 
(DOE/ER/02945—5) 

Infrared Spectra 

Entrained flow reactor with in situ FTIR analysis, 7:49068 

(EPRI-AP—2394) 
Pyrolysis 

Thermal reactions of aromatics with CaO. Technical progress 
report, September 1, 1981-April 30, 1982, 7:49015 
(DOE/PC/30229—3) 

Viscosity 

Prediction of dense fluid viscosities in hydrocarbon mixtures, 

7:51013 (CONF-820323—) 
BENZOPYRENE 
Absorption Spectra 

Non-covalent intercalative binding of 7,8-dihydroxy-9, 10- 

epoxybenzo(a)pyrene to DNA (Calf thymus DNA), 7:51835 
Biological Accumulation 

Interaction between benzo[a]pyrene and mouse skin in organ 

culture, 7:51857 
Biological Effects 

Cocarcinogenic action of toxic air pollutants, 7:51818 (LBL— 
13501) 

Inhibition of cellular DNA synthesis in serum stimulated 
populations of TC-7 monkey kidney cells by benzo[a]pyrene- 
7,8-dihydrodiol-9-10-oxide, 7:51821 (LBL—14599) 

Chemical Analysis 

Health and environmental research. Quarterly report, October 

1-December 31, 1981, 7:51813 (IS—4791) 
Chemical Bonds 

Reactions induced in vitro between model DNA and 

benzo[a]pyrene by near-ultraviolet radiation, 7:51765 
Genetic Effects 

Synergistic, additive, and antagonistic mutagenic responses to 
binary mixtures of benzo(a)pyrene and benzo(e)pyrene as 
detected by strains TA98 and TA100 in the 
Salmonella/microsome assay, 7:51843 





BERKELIUM ALLOYS 
Metabolic Activation 


Metabolic Activation 

Detection of new K and K non K metabolites of 

benzo(a)pyrene, 7:51655 
Uptake 
Structure-activity studies of carcinogen binding by plasma 
constituents, 7:51596 (LBL—13501) 
BERKELIUM ALLOYS 
Production 
Ductile transplutonium metal alloys, 7:51372 
BERYLLIUM 
Absorption Spectroscopy 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA SPECTROSCOPY 
Coincidence Spectrometry 

Study on the multicomponent f-spectra in B-y coincidences, 

7:52172 (SINR-R—13-81-7) 
BEVERAGE INDUSTRY 
Energy Consumption 

Energy use in the kilning, curing, drying and brewing 

industries, 7:50775 (NZERDC—64) 
BGC-LURGI SLAGGING PROCESS 
Pilot Plants 

EPRI test program on British Gas Corp./Lurgi slagging 
gasifier (Includes load changing data), 7:49030 (EPRI-AP— 
2394) 

BIG ROCK POINT REACTOR 
Legal Aspects 

Systematic Evaluation Program. Status summary report, 

7:50439 (NUREG—0485-Vol.4-No.6) 
Reactor Safety 

Systematic Evaluation Program. Status summary report, 

7:50439 (NUREG—0485-Vol.4-No.6) 
BINARY-FLUID SYSTEMS 
Working Fluids 

Geothermal binary-cycle working-fluid properties information. 

Annual report, 7:49974 (DOE/ID/01719—4) 
BIOASSAY 
Comparative Evaluations 

Comparative analysis of data from short-term tests for 

carcinogens and mutagens, 7:51817 (LBL—13501) 
BIOCHEMISTRY 
Meetings 

Recent developments in mass spectrometry in biochemistry, 

medicine, and environmental research, 7, 7:50994 
BIOCONVERSION 


See also ANAEROBIC DIGESTION 
BIOPHOTOL YSIS 
FERMENTATION 


Meetings 
Third symposium on biotechnology in energy production and 
conservation, 7:50778 
BIOLOGICAL FOULING 
Bioassay 
Effects of brush cleaning upon microfouling in an OTEC 
simulation system. Final report, 7:49787 (ANL/OTEC- 
BCM—025) 
BIOLOGICAL INDICATORS 
Comparative Evaluations 
Monitoring environmental materials and specimen banking, 
7:51557 
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Molluscs 
Use of oysters and related molluscs as biological monitors of 
synthetic organic pollutants, 7:50559 
Standards 
Monitoring environmental materials and specimen banking 
using terrestrial insects with particular reference to inorganic 
substances and pesticides, 7:50558 
Use of macroalgae as a reference material for pollutant 
monitoring and specimen banking, 7:50560 
BIOLOGICAL RADIATION EFFECTS 
4. Biological effects of high energy radiation, 7:51761 
Biological Models 
Survival rate of hamster cells followed by X-radiation: analysis 
in terms of Chadwick-Leenhouts model, 7:51770 
Synergism 
Nonreciprocal synergistic lethal interaction between 365-nm 
and 405-nm radiation in wild type and uvrA strains of 
Escherichia coli, 7:51757 
BIOLOGICAL REPAIR 
Biological Models 
Model for the effect to excision repair on the survival of 
human cells exposed to chemical carcinogens, 7:51831 
Enzyme Activity 
Repair and cell-cycle response in cells exposed to 
environmental biohazards. Comprehensive project report, 
June 1, 1979-May 31, 1982, 7:51727 (DOE/EV/04568—31) 
Temperature Dependence 
Inducible repair of x-ray damage, 7:51741 (LBL—13501) 
BIOLOGICAL TESTING 
See BIOASSAY 
BIOLOGY 
Bibliographies 
Publications in biomedical and environmental sciences 
programs, 1981, 7:51824 (ORNL—5904) 
Research Programs 
Biomedical and environmental sciences programs at the Oak 
Ridge National Laboratory, 7:51826 (ORNL/TM—8448) 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and 
algae.) 
See ulso AGRICULTURAL WASTES 
ALGAE 
BAGASSE 
BEETS 
MAIZE 
MANURES 
PLANTS 
SEAWEEDS 
SUGAR CANE 
TREES 
WwooD 
WOOD WASTES 


Acid Hydrolysis 
Two-stage acid hydrolysis of biomass, 7:49655 
Anaerobic Digestion 
Biomass use for island utilities, 7:49560 (CONF-801203—) 
Development of a process for production of liquid fuels from 
biomass, 7:49664 
Kinetics of acid-phase fermentation in anaerobic digestion, 
7:49669 
Bioconversion 
Advanced biomass concepts, 7:49552 (CONF-801203—) 
Combustion 
Combustion technology for industry and agra-business, 7:50763 
(CONF-801203—) 
Cultivation Techniques 
Fertility and tilth effects of fuel-crop-residue removal. Final 
report, March 23, 1979-December 31, 1981, 7:51715 
(DOE/OR/20305—T1) 
Energy Conversion 
Fuel cells and biomass, 7:50697 (CONF-801203—) 
Energy Source Development 
Biomass energy systems identification. A report to the IEA 
Forestry Energy Project, 7:50672 (NE/BIO—81/23) 
Fermentation 
Biomass use for island utilities, 7:49560 (CONF-801203—) 
Gasification 
Biomass gasification for production of gaseous and liquid fuels, 
7:49658 
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Synthesis gas from biomass: operating data on a 1-ton/day 
oxygen gasifier, 7:49628 (SERI/TP—234-1455) 
Government Policies 
Biomass systems: a strategic overview, 7:49550 (CONF- 
801203—) 
Liquefaction 
Review of biomass-liquefaction efforts, 7:49603 (LBL—13957) 
Marketing 
Long-term economic prospects and markets for residential use 
of biomass, 7:49556 (CONF-801203—) 
Material Substitution 
Renewable replacements for petrochemicals. Final report, 
January 1981-February 1982, 7:49590 (DOE/R5/10214—2) 
Planning 
Biomass systems: a strategic overview, 7:49550 (CONF- 
801203—) 
Program Management 
Promoting biomass conversion to energy in California, 7:49561 
(CONF-801203—) 
Pyrolysis 
Biomass gasification for production of gaseous and liquid fuels, 
7:49658 
Biomass pyrolysis - towards an understanding of its versatility 
and potentials, 7:49657 
Catalytic conversion of solar thermal produced pyrolysis gases 
to liquid fuels, 7:49662 
Research Programs 
Review of biomass-liquefaction efforts, 7:49603 (LBL—13957) 
Resource Assessment 
Energy self-sufficiency for Hawaii, 7:50595 (CONF-801203—) 
Resource Potential 
Integrated farm energy systems: near term, 7:50755 (CONF- 
801203—) 
Renewables in the US energy future: how much, how fast, 
7:50665 (CONF-801203—) 
Technical analysis of the use of biomass for energy production, 
7:49613 (ORNL/TM—7919) 
Solvolysis 
Research and development activities on direct liquefaction 
technology, 7:49604 (LBL—14595) 
Technology Assessment 
Technology assessment of terrestrial biomass energy systems, 
7:49553 (CONF-801203—) 
Uses 
Technical analysis of the use of biomass for energy production, 
7:49613 (ORNL/TM—7919) 
BIOMASS CONVERSION PLANTS 
Geothermal Process Heat 
Use of geothermal energy for biomassed-based ethanol fuel 
production, 7:49997 (CONF-801203—) 
Operation 
Wood gasification using a 40 in. diameter fluidized bed reactor, 
7:49490 
Site Selection 
Use of geothermal energy for biomassed-based ethanol fuel 
production, 7:49997 (CONF-801203—) 
BIOMASS PLANTATIONS 
Developing Hawaiian energy plantation, 7:49562 (CONF- 
801203—) 
Preliminary investigation on the use of plant culture for energy 
purposes, 7:49549 (CNEN-RT/FARE-SIN—(82)1) 
Terrestrial energy farms, 7:49564 (CONF-801203—) 
Cultivation Techniques 
Irrigation with wastewater - applications in biomass cultivation 
systems. Part I. A survey of systems, 7:49608 (NE/BIO— 
81/24) 
Planning 
Utilization of wood for energy production. A study of the 
present situation and existing obstacles, 7:49607 (NE/BIO— 
81/7) 
Resource Potential 
Questionnaire survey on potential production of agricultural 
crops for liquid fuel: 201-county TVA region. Bulletin Z- 
128, 7:49691 (TVA—2901442) 


BLACK SHALES 
Fractures 


BIOMEDICAL RADIOGRAPHY 
Image Processing 

Application of stereo X-ray photogrammetry in determination 
of body outline, 7:51664 (INIS-mf—6937) 

Nuclear imaging. Concepts and current status, 7:51669 (INIS- 
mf—6967) 

Processing of x-ray images, 7:51677 

Radiation Doses 

Organ doses in diagnostic radiology in Israel, 7:51734 (INIS- 
mf—6937) 

Problems concerning the assessment of the radiation dose to a 
population as a result of x-ray examinations, 7:51748 (STL- 
A—37) 

BIOPHOTOLYSIS 
Reviews 

Photodriven processes for production of hydrogen by water 

splitting (a review), 7:49548 (ATR—82(2835)-2nd) 
BIPYRIDINES 

Chemically modified carbon, nickel and platinum electrodes. 
Final report, 1/15/80-8/31/81, 7:51027 (DOE/ER/10589— 
1(FINAL)) 

Electron Transfer 

Photoelectrochemical production of oxygen based on electron 

transfer quenching of Ru(2,2’-bipyridine)s2i *, 7:49689 
BIRDS 
Behavior 

Variation in territory size of the ovenbird (Seiurus 
aurocapillus): the role of habitat structure, 7:51506 
(ORNL/TM—8187) 

Population Density 

Variation in territory size of the ovenbird (Seiurus 
aurocapillus): the role of habitat structure, 7:51506 
(ORNL/TM—8187) 

Population Dynamics 

Evaluation of the Steel Creek ecosystem in relation to the 
propsed restart of the L-reactor: interim report, 7:51565 
(SREL—11) 

Spatial Distribution 

Relationship of marine birds to oceanic fronts off the 
northeastern United States. Technical progress report, April- 
November 1981, 7:51424 (DOE/EV/04706—3) 

BISMUTH COMPOUNDS 
Optical Properties 

Monte Carlo calculations of the optical coupling between 
bismuth germanate crystals and photomultiplier tubes, 
7:51355 (LBL—13486) 

BITUMINOUS COAL 
Chemical Composition 

Effects of process severity on physiochemical properties of 

preasphaltenes, 7:49074 (SAND—82-0486C) 
Comparative Evaluations 

Coal rank effects in the SRC II process, 7:48983 (CONF- 

820909—2) 
BLACK CHROME 
Absorptivity 

Solar radiation absorbing properties of black chrome, 7:49902 

(UPTEC—80102) 
BLACK HOLES 
Supergravity 

Can charged black holes have a superhair, 7:51920 

(UWThPh—81-10) 
BLACK SHALES 
Aerial Prospecting 

Location of drilling sites in the Devonian shales by aerial 

photography, 7:49222 (MLM—2915) 
Evaluation 

Tracer experiments in Eastern Devonian shale, 7:49213 (LA- 

UR—82-543) 
Exploration 

VESCORP: Devonian Shale Project, Phase I report, 7:49224 

(DOE/ET/12387—T1) 
Fractures 

Eastern Gas Shales Project: Michigan No. 2 well, Otsego 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49215 
(DOE/MC/08199—T3) 
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BLACK SHALES 
Fractures 


Eastern Gas Shales Project: Pennsylvania No. 5 well, 
Lawrence County. Phase III report, summary of laboratory 
analyses and mechanical characterization results, 7:49220 
(DOE/MC/08199—T 10) 

Eastern Gas Shales Project: Pennsylvania No. 4 well, Indiana 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49216 
(DOE/MC/08199—TS) 

Eastern Gas Shales Project: West Virginia No. 7 well, Wetzel 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49214 
(DOE/ET/08199—T6) 

Eastern Gas Shales Project: Ohio No. 5 well, Lorain County. 
Phase III report, summary of laboratory analyses and 
mechanical characterization results, 7:49217 
(DOE/MC/08199—T7) 


Eastern Gas Shales Project: Dow Chemical wells No. 100, No. 


103, and No. 205. Phase III report, summary of laboratory 
analyses and mechanical characterization results, 7:49218 
(DOE/MC/08199—T8) 

Eastern Gas Shales Project: Pennsylvania No. 3 well, Erie 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49219 
(DOE/MC/08199—T9) 

Eastern Gas Shales Project: Pennsylvania No. 1 well, McKean 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49221 
(DOE/MC/08199—T11) 

Fracturing 

Multiple fracturing experiments: propellant and borehole 

considerations, 7:49244 (SAND—81-2224C) 
Lithology 

Eastern Gas Shales Project: Michigan No. 2 well, Otsego 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49215 
(DOE/MC/08199—T3) 

Eastern Gas Shales Project: Pennsylvania No. 5 well, 
Lawrence County. Phase III report, summary of laboratory 
analyses and mechanical characterization results, 7:49220 
(DOE/MC/08199—T10) 

Eastern Gas Shales Project: Pennsylvania No. 4 well, Indiana 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49216 
(DOE/MC/08199—TS5) 

Eastern Gas Shales Project: Ohio No. 5 well, Lorain County. 
Phase III report, summary of laboratory analyses and 
mechanical characterization results, 7:49217 
(DOE/MC/08199—T7) 

Eastern Gas Shales Project: Pennsylvania No. 1 well, McKean 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49221 
(DOE/MC/08199—T11) 

Resource Development 

Unconventional gas recovery: state-of-knowledge document, 

7:49243 (PNL—4158) 
Stratigraphy 

Eastern Gas Shales Project: Michigan No. 2 well, Otsego 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49215 
(DOE/MC/08199—T3) 

Eastern Gas Shales Project: Pennsylvania No. 5 well, 
Lawrence County. Phase III report, summary of laboratory 
analyses and mechanical characterization results, 7:49220 
(DOE/MC/08199—T 10) 

Eastern Gas Shales Project: Pennsylvania No. 4 well, Indiana 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49216 
(DOE/MC/08199—TS) 

Eastern Gas Shales Project: Ohio No. 5 well, Lorain County. 
Phase III report, summary of laboratory analyses and 
mechanical characterization results, 7:49217 
(DOE/MC/08199—T7) 

Eastern Gas Shales Project: Pennsylvania No. 1 well, McKean 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49221 
(DOE/MC/08199—T11) 
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Tensile Properties 

Eastern Gas Shales Project: Michigan No. 2 well, Otsego 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49215 
(DOE/MC/08199—T3) 

Eastern Gas Shales Project: Pennsylvania No. 5 well, 
Lawrence County. Phase III report, summary of laboratory 
analyses and mechanical characterization results, 7:49220 
(DOE/MC/08199—T 10) 

Eastern Gas Shales Project: Pennsylvania No. 4 well, Indiana 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49216 
(DOE/MC/08199—TS) 

Eastern Gas Shales Project: West Virginia No. 7 well, Wetzel 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49214 
(DOE/ET/08199—T6) 

Eastern Gas Shales Project: Ohio No. 5 well, Lorain County. 
Phase III report, summary of laboratory analyses and 
mechanical characterization results, 7:49217 
(DOE/MC/08199—T7) 

Eastern Gas Shales Project: Dow Chemical wells No. 100, No. 
103, and No. 205. Phase III report, summary of laboratory 
analyses and mechanical characterization results, 7:49218 
(DOE/MC/08199—T8) 

Eastern Gas Shales Project: Pennsylvania No. 3 well, Erie 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49219 
(DOE/MC/08199—T9) 

Eastern Gas Shales Project: Pennsylvania No. 1 well, McKean 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49221 
(DOE/MC/08199—T11) 

BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST EFFECTS 
Test Facilities 
Reactivation of the Shock-Tunnel Facility at Fort Cronkhite. 
Final report, 7:51410 (UCRL—15476) 
BLASTS 
See EXPLOSIONS 
BLEOMYCIN 
Labelling 
Iodinated bleomycin. A radiopharmaceutical for tumor 
localization, 7:51688 
BLOOD 
See also BLOOD CELLS 
Chemical Analysis 
Examination of the lead contents in tartar, dental hard tissues, 
alveolar bones, and venous blood, 7:51823 (NP—2903756) 
Radionuclide Kinetics 
On a two urn model of Polya-type, 7:51681 
BLOOD CELLS 


See also ERYTHROCYTES 
LEUKOCYTES 


Labelling 
Labelling of blood cells with radioactive indium-201: method, 
results, indications, 7:51685 
BLOOD CIRCULATION 
Dynamic Function Studies 
Continuous radioisotope infusion. A new method for 
haemodynamic studies, 7:51701 
BLOOD VESSELS 
Biomedical Radiography 
Radionuclides in peripheral vascular disease, 7:51698 
BOGS 
See SWAMPS 
BOILER FUELS 
Fuel Substitution 
Use of Appalachian coal in industrial boilers. Volume I, 
7:49161 (PB—82-128463) 
Use of Appalachian coal in industrial boilers. Volume II, 
7:49162 (PB—82-128471) 
BOILERS 


See also REFUSE-FUELED BOILERS 
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Environmental Engineering 
Cost and the length of life of medium-sized heating plants, 
7:50799 (KTH-UVT—35) 
Fouling 
Possible solution for reducing cost of ash fouling in burning 
low-rank coals, 7:50121 
Fuel Substitution 
Metrek model for financial evaluation of boiler conversion to 
coal-oil mixtures (COM), 7:50117 (HCP/T2453—02) 
Heat Losses 
Cost of heat production, 7:50788 (KTH-UVT—36) 
Service Life 
Cost and the length of life of medium-sized heating plants, 
7:50799 (KTH-UVT—35) 
Thermal Efficiency 
Experimental study of the effect of fuel vaporization on 
combustion efficiency, 7:49212 (NYU/DAS—82-05) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BONE JOINTS 
Scintiscanning 
Equilibrium blood pool scanning in the evaluation of 
hemophilic arthropathy, 7:51696 
BONE MARROW 
Cell Cultures 
The detection of in vivo hematotoxicity of benzene by in vitro 
liquid bone marrow cultures, 7:51834 
BONE MARROW CELLS 
Radiosensitivity 
Comprehensive technical report covering the period 1968-1977, 
7:51725 (DOE/ER/03634—T1) 
BONES 
See SKELETON 
BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BORATES 
Energy Transfer 
Luminescence and energy transfer in rare earth aluminium 
borates, 7:50936 (INIS-mf—6869) 
Luminescence 
Luminescence and energy transfer in rare earth aluminium 
borates, 7:50936 (INIS-mf—6869) 
Solubility 
Borates of trivalent iron, 7:51005 (SAND—82-6009) 
Synthesis 
Borates of trivalent iron, 7:51005 (SAND—82-6009) 
BOREHOLES 
Drilling 
Geomechanics of borehole closure in salt domes, 7:51898 
(CONF-820323—) 
Extensometers 
Head assembly for multiposition borehole extensometer 
(Patent), 7:51397 
Information Systems 
Continental Scientific Drilling Program data base, 7:51885 
(UCRL—S53284) 
Measuring Instruments 
High-temperature borehole instrumentation, 7:49952 (LA-UR— 
82-1254) 
BORIC ACID 
Solvent Properties 
Borates of trivalent iron, 7:51005 (SAND—82-6009) 
BORIDES 
Catalytic Effects 
Investigation of sulfur-tolerant catalysts for selective synthesis 
of hydrocarbon liquids from coal-derived gases, 7:49486 
(DOE/ET/14809—10) 
BORON 
Emission Spectroscopy 
Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 


BOTTOMING CYCLES 
Technology Assessment 


Evaluation of bulk properties of radwaste glass and ceramic 
container materials to determine long-term stability, 7:49371 
(NUREG/CR—2737) 

Radioactivation 

Boron thermal/epithermal neutron capture therapy, 7:51660 

(BNL—31402) 
Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

BORON 10 
Cross Sections 

Spectrum-integrated helium generation cross sections for °Li 
and '°B in the sigma and fission cavity standard neutron 
fields, 7:50241 (HEDL-SA—2712-FP) 

Isotope Production 

Collective study of plans and feature of the reactor for medical 

usage. Fiscal year 1978 to 1979, 7:51675 (UTNL-R—0081) 
BORON 11 TARGET 
Proton Reactions 

Resonances in the ™*C nucleus at excitation energies Esub(x) 
= 20.3 MeV up to 22.6 MeV in the reaction 'B(p,2a)*He, 
7:52119 (INIS-mf—6933) 

BORON ALLOYS 
Deposition 

Amorphous boron-silicon-hydrogen alloys for thin-film 
heterojunction solar cells. Final report, 1 June 1980-31 May 
1981, 7:49619 (SERI/PR—0-9010-4) 

Phase Studies 
On the phase separation of certain amorphous alloys, 7:50911 
BORON CHLORIDES 
Purification 

Method for removal of phosgene from boron trichloride (DOE 

patent application; mercury arc lamp), 7:51037 
BOROSILICATE GLASS 
Comparative Evaluations 

Comparative risk assessments for the production and interim 
storage of glass and ceramic waste forms: defense waste 
processing facility, 7:49422 (DPST—82-327) 

Postclosure risks of alternative SRP nuclear waste forms in 
geologic repositories, 7:49394 (UCRL—53269) 

Evaluation 

Assessment of Savannah River borosilicate glass in the 

repository environment, 7:49352 (DP—1629) 
Leaching 
SRP radioactive glass studies: small-scale process development 
and product performance, 7:49353 (DP-MS—82-26-Rev.) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOSONS 
See also INTERMEDIATE BOSONS 
MESONS 
Bound State 

Absence of discrete spectrum in highly negative ions, 7:52090 

(UWThPh—81-7) 
BOTTOMING CYCLES 
Ammonia 

Technical and economic assessment of the use of ammonia 
expanders for energy recovery in air-cooled power plants, 
7:50118 (PNL—3279) 

Economics 

Technical and economic assessment of the use of ammonia 
expanders for energy recovery in air-cooled power plants, 
7:50118 (PNL—3279) 

Feasibility Studies 

Technical and economic assessment of the use of ammonia 
expanders for energy recovery in air-cooled power plants, 
7:50118 (PNL—3279) 

Technology Assessment 
Technical and economic assessment of the use of ammonia 


expanders for energy recovery in air-cooled power plants, 
7:50118 (PNL—3279) 





BOUNDARY LAYERS 
Heat Transfer 


BOUNDARY LAYERS 
Heat Transfer 
Radiative heat transfer in a heat generating and turbulently 
convecting fluid layer, 7:51964 
BRADYKININ 
Spin-Lattice Relaxation 
Carbon-13 relaxation behavior in multiply enriched systems: 
[90%-1,2-'8C,-Gly ®]Bradykinin, 7:51607 
Structural Chemical Analysis 
Carbon-13 relaxation behavior in multiply enriched systems: 
[90%-1,2-8C-Gly®]Bradykinin, 7:51607 
BRAIN 
Emission Computed Tomography 
Early clinical experience with a radioisotope computerized 
emission tomographic brain imager system, 7:51695 
Positron Computed Tomography 
18F.2-deoxy-2-fluoro-D-glucose as a tracer in the positron 
emission tomographic study of senile dementia, 7:51676 
BRAKING RADIATION 
See BREMSSTRAHLUNG 
BRAZIL 
Reactor Licensing 
Nuclear power plants: recent developments in Brazil relating 
to the legal aspect of installation - erection - operation, 
7:50270 (INIS-mf—6884) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREAKWATERS 
See DAMS 
BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS 
Design 
Feasibility study of a fission-suppressed tandem-mirror hybrid 
reactor, 7:52408 (UCID—19327) 
Neutron Leakage 
Study by the time-of-flight method on the leakage neutron 
spectrum for a model of a TNR blanket on the basis of 
lithium and beryllium fluorides, 7:52382 (IAE—3316/8) 
Neutron Spectra 
Study by the time-of-flight method on the leakage neutron 
spectrum for a model of a TNR blanket on the basis of 
lithium and beryllium fluorides, 7:52382 (IAE—3316/8) 
Performance Testing 
Development of a nuclear test strategy for Test Program 
Element II, 7:52359 (EGG-FT—5651) 
Physical Radiation Effects 
Role of fission-reactor-testing capabilities in the development 
of fusion technology, 7:52362 (EGG-M—09481) 
Tritium Recovery 
A study of the tritium handling systems in magnetic and 
inertial confinement fusion reactors with and without tritium 
breeding, 7:52432 
BREMSSTRAHLUNG 
Integral Doses 
Comparative analysis of integral doses while radiotherapy with 
Bremsstrahlung beams from the BSM-25 and the LUEh-25 
medicine accelerators, 7:51670 (INIS-SU—74) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRIDGES (ELECTRIC) 
See ELECTRIC BRIDGES 
BRINES 
Diffusion 
Brine migration in salt and its implications in the geologic 
disposal of nuclear waste, 7:49372 (ORNL—5818) 
Thermal-gradient migration of brine inclusions in salt, 7:49368 
(LBL— 14080) 
BROMINATED ALIPHATIC HYDROCARBONS 
Atom-Molecule Collisions 
Reaction mechanism of oxygen atoms with unsaturated 
hydrocarbons by the crossed. molecular beams method 
(C2HSBr, 1,1C,:H2Cle, 1,2C2H2Cls), 7:51018 (LBL—14321) 
Catalytic Effects 
Inhibition of hydrocarbon oxidation in laminar flames and 
detonations by halogenated compounds (CF3Br), 7:51069 
(UCRL—87077) 
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Chemical Reactions 
Inactivation of ribulosebisphosphate carboxylase/oxygenase 
from Rhodospirillum rubrum and spinach with the new 
affinity label 2-bromo-1,5-dihydroxy-3-pentanone 1,5- 
bisphosphate, 7:51609 
Combustion Kinetics 
Inhibition of hydrocarbon oxidation in laminar flames and 
detonations by halogenated compounds (CFsBr), 7:51069 
(UCRL—87077) 
BROMINE 
Activation Analysis 
Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 
National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 
Separation Processes 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 
BROMINE 77 
Isotope Production 
Simple method for carrier-free separation of 77Br from Se, 
7:51052 (INIS-mf—6937) 
Toxicity 
Lethality of auger electrons from the decay of bromine-77 in 
the DNA of mammalian cells, 7:51754 
Uptake 
Lethality of auger electrons from the decay of bromine-77 in 
the DNA of mammalian cells, 7:51754 
BROMINE CHLORIDES 
Chemical Reaction Yield 
Bromine chloride from N-chlorosuccinimide oxidation of 
bromide ion. Electrophilic addition reactions in protic and 
aprotic solvents, 7:51024 
BROMODEOXYURIDINE 
See BUDR 
BROWN COAL 
Briquetting 
Process for the manufacture of formed coke from brown coal 
(Patent), 7:49054 
Coking 
Process for the manufacture of formed coke from brown coal 
(Patent), 7:49054 
BROWNS FERRY-1 REACTOR 
Containment Shells 
Reliability analysis of steel-containment strength, 7:50445 
(NUREG/CR—2442) 
BROWNS FERRY-2 REACTOR 
Reactor Operation 
Selected safety-related events reported in March and April 
1982, 7:50484 
Reactor Safety 
Selected safety-related events reported in March and April 
1982, 7:50484 
BSF REACTOR 
See BSR-] REACTOR 
BSR-1 REACTOR 
Reactor Experimental Facilities 
Oak Ridge National Laboratory Research Reactor 
Experimenters’ Guide, 7:50375 (ORNL/TM—8308) 
Reactor Operation 
Oak Ridge National Laboratory Research Reactor 
Experimenters’ Guide, 7:50375 (ORNL/TM—8308) 
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BSR-2 REACTOR 
Reactor Experimental Facilities 
Oak Ridge National Laboratory Research Reactor 
Experimenters’ Guide, 7:50375 (ORNL/TM—8308) 
Reactor Operation 
Oak Ridge National Laboratory Research Reactor 
Experimenters’ Guide, 7:50375 (ORNL/TM—8308) 
BUBBLE CHAMBERS 
See also CRYOGENIC BUBBLE CHAMBERS 
Magnetic Field Configurations 
Examples of 3-D field calculations using GFUN, 7:51194 
(ANL/PHY—81-2) 
BUDGETS 
Hearings 
Energy and water development appropriations for 1983. 
Hearings before a Subcommittee of the Committee on 
Appropriations, House of Representatives, Ninety-Seventh 
Congress, Second Session. Part 5. Department of Energy, 
7:50618 
BUDR 
(Bromodeoxyuridine.) 
Biological Effects 
Cytotoxic and mutagenic effects of 5-bromodeoxyuridine-plus- 
black-light treatment in cultured mammalian cells, 7:51767 
Radiosensitivity Effects 
Cytotoxic and mutagenic effects of 5-bromodeoxyuridine-plus- 
black-light treatment in cultured mammalian cells, 7:51767 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
Neutron Transport 
Study of the resonance effects in the processes of fast neutron 
scattering, 7:52211 (FEI—1048) 
X-Ray Diffraction 
Quantitative determination of chrysotile asbestos in building 
materials by x-ray diffractometry, 7:51870 (CONF-820418— 
10) 
BUILDINGS 
See also ANIMAL SHELTERS 
APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
DOUBLE ENVELOPE BUILDINGS 
EARTH-COVERED BUILDINGS 
FEDERAL BUILDINGS 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 


Construction 
Final report of performance under Contract No. AC01-80ET- 
41109 for the Department of Energy. Part II. (Phase A002): 
development of the FAST-C methodology, 7:51082 
(DOE/ET/41109—T1-Pt.2) 
Energy Conservation 
Overview of energy-conservation-research opportunities, 
7:50734 (PNL—3944) 
Hazards 
Final report of performance under Contract No. AC01-80ET- 
41109 for the Department of Energy. Part II. (Phase A002): 
development of the FAST-C methodology, 7:51082 
(DOE/ET/41109—T1-Pt.2) 
Microclimates 
Large climate-moderating envelopes for enclosed structures: a 
preliminary evaluation of energy-conservation potential, 
7:50719 (K/CSD/INF—81/21) 
Planning 
Final report of performance under Contract No. AC01-80ET- 
41109 for the Department of Energy. Part II. (Phase A002): 
development of the FAST-C methodology, 7:51082 
(DOE/ET/41109—T1-Pt.2) 
Radiation Monitoring 
Formerly utilized MED/AEC sites remedial-action program. 
Radiological survey of Ryerson Physical Laboratory, The 
University of Chicago, Chicago, Illinois, September 11-25, 
1976, 7:49408 (DOE/EV—0005/23) 
Formerly utilized MED/AEC sites remedial-action program. 
Radiological survey of Kent Chemical Laboratory, The 


BUTANOLS 
Toxicity 


University of Chicago, Chicago, Illinois, September 7-13, 
1977, 7:49409 (DOE/EV—0005/25) 

Formerly utilized MED/AEC sites remedial action program. 
Radiological survey of The George Herbert Jones Chemical 
Laboratory, The University of Chicago, Chicago, Illinois, 
June 13-17, 1977, 7:49410 (DOE/EV—0005/26) 

Radioactivity 

Formerly utilized MED/AEC sites remedial action program. 
Radiological survey of Universal Cyclopes, Inc., Titusville, 
Plant (formerly Vulcan Crucible Steel Company, Aliquippa, 
Pennsylvania, May 2-8, 1978, 7:49411 (DOE/EV—0005/33) 

Solar Cooling Systems 

Experimental testing of control strategies for solar-cooling 

systems, 7:49855 (H-C—1007/010-8 1-999) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BULK SHIELDING REACTOR-1 

See BSR-1 REACTOR 
BULK SHIELDING REACTOR-2 
See BSR-2 REACTOR 
BUNKER OILS 
See RESIDUAL FUELS 
BUNKERS 
See HOPPERS 
BURNABLE POISONS 
Burnup 

Application of the albedo method for calculating the burnup in 
a cell with an absorbing rod with provision for moderation, 
7:50337 (FEI—1060) 

Reactivity Worths 

Application of the albedo method for calculating the burnup in 
a cell with an absorbing rod with provision for moderation, 
7:50337 (FEI—1060) 

BURNERS 
See also FLUIDIZED-BED COMBUSTORS 


GAS BURNERS 
OIL BURNERS 


Performance 
Particulate processes in pulverized-coal flames. Quarterly 
technical progress report, January-March 1982, 7:49151 
(DOE/PC/30300—TS5) 
Waste Product Utilization 
Combustion technology for industry and agra-business, 7:50763 
(CONF-801203—) 
BURST REACTORS 
See PULSED REACTORS 
BUTANE 
Chemical Reaction Yield 
Study of Fischer-Tropsch synthesis through the use of surface 
intermediate scavengers. Progress report, August 1, 1981- 
July 31, 1982, 7:51017 (DOE/ER/10720—3) 
Infrared Spectra 
Entrained flow reactor with in situ FTIR analysis, 7:49068 
(EPRI-AP—2394) 
Isomerization 
UOP butamer process: an overview, 7:49235 (CONF-820323—) 
BUTANOLS 
Biosynthesis 
Midwest appropriate technology small grants program. Grand 
Traverse Community Alcohol Project, 7:49591 
(DOE/R5/10229—2) 
Dehydration 
Continuous chemical-reaction chromatography. Progress 
report, February 1, 1981-January 15, 1982, 7:51015 
(DOE/ER/02945—5) 
Distillation 
Economic analysis of neutral-solvents production, 7:49492 
(CONF-820202—9) 
Production 
Butanol toxicity in the butylic fermentation, 7:49681 
Economic analysis of neutral-solvents production, 7:49492 
(CONF-820202—9) 
Toxicity 
Butanol toxicity in the butylic fermentation, 7:49681 





BUTENES 
Chemical Reaction Yield 


BUTENES 
Chemical Reaction Yield 

Study of Fischer-Tropsch synthesis through the use of surface 
intermediate scavengers. Progress report, August 1, 1981- 
July 31, 1982, 7:51017 (DOE/ER/10720—3) 

BUTYL ALCOHOLS 
See BUTANOLS 
BUTYL RADICALS 
Chemical Reaction Kinetics 

Relative rates and Arrhenius parameters for selected 1,2- 
arylmigrations and five- and six-member cyclizations of 
ortho-allybenzyl radical from reactions of halides and tri-N- 
butyltin hydride (poster session, 19th conference on reaction 
mechanisms), 7:51020 (PNL-SA—10522) 

BUTYLENES 
See BUTENES 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also BIG ROCK POINT REACTOR 
BROWNS FERRY-I REACTOR 
BROWNS FERRY-2 REACTOR 
CLINTON-1 REACTOR 
DRESDEN-1 REACTOR 
DRESDEN-2 REACTOR 
DRESDEN-3 REACTOR 
FITZPATRICK REACTOR 
GRAND GULF-] REACTOR 
GRAND GULF-2 REACTOR 
LACBWR REACTOR 
MILLSTONE-1 REACTOR 
NINE MILE POINT-1 REACTOR 
NINE MILE POINT-2 REACTOR 
OYSTER CREEK-1 REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
PERRY-I REACTOR 
PERRY-2 REACTOR 
RINGHALS-1 REACTOR 
SL-1 REACTOR 
SUSQUEHANNA-1 REACTOR 
Containment Systems 

Analytical determination of the gas-explosion pressure field. 
Final report, 7:50386 (BMFT—150-415) 

Assessment of scale effects on vortexing, swirl, and inlet losses 
in large scale sump models. Containment sump reliability 
studies, generic task A-43, 7:50453 (NUREG/CR—2760) 

BWR containment failure analysis during degraded-core 
accidents, 7:50398 (CONF-820609—55) 

Control Elements 

BWR control-rod cobalt-alloy replacement. Final report, 

7:50336 (EPRI-NP—2329) 
ECCS 

Flooding in vertical gas-liquid countercurrent flow through 

parallel paths. Final report, 7:50419 (EPRI-NP—2262) 
Engineered Safety Systems 

Safety systems in light water reactors, 7:50399 (DEMO— 

80/5G) 
Flow Blockage 

Analysis of proposed BWR inlet flow blockage experiments 

using MAYU-4b, 7:50448 (NUREG/CR—2620) 
Fuel Assemblies 

Laser Doppler anemometer measurements of local fluid 
recirculation in model rod bundle assemblies, 7:50461 (PNL- 
SA—10458) 

Fuel Cans 

Application of the LOCA code CUPIDON: an assessment of 
the cladding behaviour in the flash tests, 7:50392 (CEA- 
CONF—S5815) 

Corrosion of irradiated Zircaloy and Zircaloy/Inconel 
assemblies, 7:50891 (STUDSVIK—80/2) 

Materials science division light-water-reactor safety research 
program. Quarterly progress report, October - December 
1981, 7:50444 (NUREG/CR—2437-Vol.4) 

Fuel Element Failure 

Cracked-fuel mechanics, 7:50160 (PNL-SA—10168) 

Evaluation of prompt release of fission gas from a breached 
cladding, 7:50413 (EGG-M—03581) 

Fuel Pellets 
Cracked-fuel mechanics, 7:50160 (PNL-SA—10168) 
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Fuel Racks 

Criticality experiments with subcritical clusters of light water 

reactor type fuel separated by a flux trap, 7:50332 
Fuel Rods 

Analytical model for transient gas flow in nuclear fuel rods, 
7:50491 

Materials science division light-water-reactor safety research 
program. Quarterly progress report, October - December 
1981, 7:50444 (NUREG/CR—2437-Vol.4) 

Transient fuel-pin temperature calculations using describing 
functions. Final report, 7:50420 (EPRI-NP—2278) 

Fuel-Cladding Interactions 

Comparison of GAPCON-THERMAL-3 and FRAPCON-2 
fuel-performance codes to in-reactor measurement of elastic 
cladding deformation, 7:50460 (PNL-SA—9288) 

Cracked-fuel mechanics, 7:50160 (PNL-SA—10168) 

Fuel-Coolant Interactions 

TOM MIX: a computer code for calculating steam explosion 

phenomena, 7:50451 (NUREG/CR—2689) 
Loss of Coolant 

1980 Annual status report: super-SARA, 7:50425 (EUR—7278) 

Application of the LOCA code CUPIDON: an assessment of 
the cladding behaviour in the flash tests, 7:50392 (CEA- 
CONF—5815) 

BWR transient response blowdown/emergency core cooling 
(BD/ECC) test phase: 1980 activities, 7:50417 (EPRI-NP— 
2224-SR) 

Flooding in vertical gas-liquid countercurrent flow through 
parallel paths. Final report, 7:50419 (EPRI-NP—2262) 

One-dimensional reactor kinetics model for RETRAN, 7:50489 

Release of fission gas during transient heating of LWR fuel, 
7:50455 (NUREG/CR—2777) 

RETRAN dynamic slip model, 7:50488 

Safety systems in light water reactors, 7:50399 (DEMO— 
80/5G) 

Meltdown 

Aerosol release and transport program. Quarterly progress 
report, January - March 1982, 7:50458 (NUREG/CR—2809- 
Vol.1) 

Study on the behavior of reactor fuel rods under meltdown 
conditions and comparison with experiments. Final report, 
7:50438 (NP—2903865) 

TOM MIX: a computer code for calculating steam explosion 
phenomena, 7:50451 (NUREG/CR—2689) 

Transient debris freezing and potential wall melting during a 
Severe reactivity initiated accident experiment, 7:50494 

Physical Protection Devices 

Audit program for physical security systems at nuclear power 

plants, 7:50155 (NUREG/CR—2667) 
Plutonium Recycle 

Control and safety of light water reactors fuelled with 

plutonium. Synthesis Report, 7:50426 (EUR—7368) 
Power-Cooling-Mismatch Accidents 

Release of fission gas during transient heating of LWR fuel, 

7:50455 (NUREG/CR—2777) 
Primary Coolant Circuits 

Evaluation of water hammer events in light water reactor 
plants, 7:50456 (NUREG/CR—2781) 

Infrared technique for measuring steam density, 7:50412 
(EGG-M—02282) 

Mathematical model of corrosion product transport in the 
boiling water reactor primary system, 7:50163 

Primary-piping-system inservice-inspection reliability, 7:50159 
(PNL-SA—9016) 

Reactor Accidents 

1980 Annual status report reactor safety, 7:50229 (EUR—7249) 

Analysis of proposed BWR inlet flow blockage experiments 
using MAYU-4b, 7:50448 (NUREG/CR—2620) 

Analytical determination of the gas-explosion pressure field. 
Final report, 7:50386 (BMFT—150-415) 

Analytical model for transient gas flow in nuclear fuel rods, 
7:50491 

Chemical behavior of fission product iodine in light water 
reactor accidents, 7:50496 
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Laser Doppler anemometer measurements of local fluid 
recirculation in model rod bundle assemblies, 7:50461 (PNL- 
SA—10458) 

Precursors to potential severe core-damage accidents: 1969- 
1979. A status report, 7:50446 (NUREG/CR—2497-Vol.1) 

RELAPS constitutive relations modeling, 7:50414 (EGG-M— 
06282) 

WASH-1400: quantifying the uncertainties, 7:50495 

Reactor Control Systems 

Evaluation of safety-parameter display concepts. Final report, 

7:50335 (EPRI-NP—2239-Vol.1) 
Reactor Kinetics 

Once-through thorium fuel cycle evaluation for TVA’s Browns 

Ferry-3 Boiling Water Reactor, 7:50154 (GEAP—25506) 
Reactor Licensing 

Regulatory Licensing status summary report. Nuclear power 
plants data for decisions (blue book), January 1-April 19, 
1982, 7:50275 (NUREG—0580-Vol.11) 

Regulatory Licensing Status Summary Report. Nuclear power 
plants data for decisions (blue book), May 16-June 16, 1982, 
7:50276 (NUREG—0580-Vol.11-No.6) 

Reactor Materials 

BWR control-rod cobalt-alloy replacement. Final report, 
7:50336 (EPRI-NP—2329) 

Corrosion of irradiated Zircaloy and Zircaloy/Inconel 
assemblies, 7:50891 (STUDSVIK—80/2) 

Materials science division light-water-reactor safety research 
program. Quarterly progress report, October - December 
1981, 7:50444 (NUREG/CR—2437-Vol.4) 

Reactor Operation 

Licensee Event Report (LER) compilation, 7:50443 
(NUREG/CR—2000-Vol. 1-No.6) 

Operating US power reactors, 7:50485 

Reactor Protection Systems 

Evaluation of safety-parameter display concepts. Final report, 

7:50335 (EPRI-NP—2239-Vol.1) 
Reactor Safety 

1980 Annual status report reactor safety, 7:50229 (EUR—7249) 

Control and safety of light water reactors fuelled with 
plutonium. Synthesis Report, 7:50426 (EUR—7368) 

Licensee Event Report (LER) compilation, 7:50443 
(NUREG/CR—2000-Vol.1-No.6) 

Operating US power reactors, 7:50485 

RHR Systems 

Hydraulic performance of pump suction inlets for emergency 
core cooling systems in boiling water reactors. Containment 
sump reliability studies. Generic task A-43, 7:50454 
(NUREG/CR—2772) 

Risk Assessment 
WASH-1400: quantifying the uncertainties, 7:50495 
Rod Drop Accidents 

Effects of subcooling and rod drop speed on the BWR rod 

drop accident, 7:50389 (BNL-NUREG—30722) 
Security 

Audit program for physical security systems at nuclear power 

plants, 7:50155 (NUREG/CR—2667) 
Steam Systems 

Evaluation of water hammer events in light water reactor 

plants, 7:50456 (NUREG/CR—2781) 
Test Facilities 

Infrared technique for measuring steam density, 7:50412 

(EGG-M—02282) 
Thorium Cycle 

Once-through thorium fuel cycle evaluation for TVA’s Browns 

Ferry-3 Boiling Water Reactor, 7:50154 (GEAP—25506) 
Transients 
Transient fuel-pin temperature calculations using describing 
functions. Final report, 7:50420 (EPRI-NP—2278) 
Two-Phase Flow 
Drift-flux model of two-phase flow for RETRAN, 7:50162 
BY-PRODUCTS 
Chemical Composition 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 


CADMIUM SULFIDE SOLAR CELLS 
Stability 


Material Balance 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 


Cc 


CADMIUM 
Absorption Spectroscopy 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 
Biological Accumulation 
The relationship of dietary protein to metallothionein and 
cadmium-induced renal damage (Rats), 7:51855 
Biological Effects 
Influence of cadmium on the intestinal uptake and absorption 
of calcium in the rat, 7:51837 
Maximum Permissible Concentration 
Cd contents in kidneys, livers, and muscles of fattened pigs in 
dependence of the type of fodder, 7:51511 (NP—2902613) 
Metabolism 
Molecular mechanisms of cadmium detoxification in cadmium- 
resistant cultured cells: role of metallothionein and other 
inducible factors, 7:51830 
Phase Diagrams 
Cd-U system (cadmium-uranium), 7:50925 
Thermodynamic Properties 
Cd-U system (cadmium-uranium), 7:50925 
CADMIUM 109 
Intestinal Absorption 
Gastrointestinal absorption of cadmium in mice during 
gestation and lactation I. short-term exposure studies, 
7:51847 
Tissue Distribution 
Gastrointestinal absorption of cadmium in mice during 
gestation and lactation I. short-term exposure studies, 
7:51847 
CADMIUM CHLORIDES 
Intestinal Absorption 
Gastrointestinal absorption of cadmium in mice during 
gestation and lactation I. short-term exposure studies, 
7:51847 
Tissue Distribution 
Gastrointestinal absorption of cadmium in mice during 
gestation and lactation I. short-term exposure studies, 
7:51847 
CADMIUM SULFIDE SOLAR CELLS 
Aging 
Development of copper sulfide/cadmium sulfide thin-film solar 
cells. Tenth technical progress report, 1 October 1981-31 
December 1981, 7:49624 (SERI/PR—8143-1-T9) 
Carrier Density 
Depth dependence of trapped holes in thin-film CdS/CueS 
solar cells determined from photoinduced transient 
capacitance, 7:49640 
Fabrication 
Cadmium sulfide-copper sulfide heterojunction cell research. 
Quarterly report, June 1-August 31, 1981, 7:49625 
(SERI/PR—8309-1-T7) 
Health Hazards 
Reference-material system for estimating health and 
environmental risks of selected material cycles and energy 
systems, 7:51803 (BNL—51563) 
Reviews 
Cadmium sulfide solar cells: progress and problems, 7:49572 
(CONF-801203—) 
Stability 
Cadmium sulfide-copper sulfide heterojunction cell research. 
Quarterly report, June 1-August 31, 1981, 7:49625 
(SERI/PR—8309-1-T7) 
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CADMIUM SULFIDE SOLAR CELLS 
Stability 


Development of copper sulfide/cadmium sulfide thin-film solar 
cells. Tenth technical progress report, 1 October 1981-31 
December 1981, 7:49624 (SERI/PR—8143-1-T9) 

Tunnel Effect 

Development of copper sulfide/cadmium sulfide thin-film solar 
cells. Tenth technical progress report, 1 October 1981-31 
December 1981, 7:49624 (SERI/PR—8143-1-T9) 

CADMIUM TELLURIDE SOLAR CELLS 
Electrical Properties 

Promising new photovoltaic materials, 7:49574 (CONF- 

801203—) 
Fabrication 

Promising new photovoltaic materials, 7:49574 (CONF- 

801203—) 
Performance 

Preparation and properties of evaporated CdTe films compared 
with single-crystal CdTe. Progress report no. 6, February 1, 
1982-April 30, 1982, 7:49626 (SERI/PR—9330-1-T6) 

CADMIUM TELLURIDES 
Grain Boundaries 

Preparation and properties of evaporated CdTe films compared 
with single-crystal CdTe. Progress report no. 6, February 1, 
1982-April 30, 1982, 7:49626 (SERI/PR—9330-1-T6) 

Vacuum Evaporation 

Preparation and properties of evaporated CdTe films compared 
with single-crystal CdTe. Progress report no. 6, February 1, 
1982-April 30, 1982, 7:49626 (SERI/PR—9330-1-T6) 

CAES 
See COMPRESSED AIR ENERGY STORAGE 
CAES PLANT 
See COMPRESSED AIR STORAGE POWER PLANTS 
CALCIUM 
Activation Analysis 

Gamma activation analysis with the MT 22 microtron and its 
applicability to geological samples and raw silicon. 
Determination of lead, 7:50981 (ZfI-Mitt—46) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Chemical Properties 

Reduction of aromatic compounds derived from coal by 
calcium. Progress report, September 1, 1981-June 30, 1982, 
7:49059 (DOE/ER/10989—1) 

Dissolution 

Reduction of aromatic compounds derived from coal by 
calcium. Progress report, September 1, 1981-June 30, 1982, 
7:49059 (DOE/ER/10989—1) 

Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Leaching 

Evaluation of bulk properties of radwaste glass and ceramic 
container materials to determine long-term stability, 7:49371 
(NUREG/CR—2737) 

Membrane Transport 

Role of intracellular membranes in transcellular calcium 

transport, 7:51627 
Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

CALCIUM 40 REACTIONS 
Quasi-Fission 

Coincidences between charged particles and heavy fragments 
in the *°Ca+ “Ca reaction at 10 MeV/A, 7:52135 (IPNO- 
T—81-04) 

CALCIUM 40 TARGET 
Argon 40 Reactions 

Funny hills in pion spectra from heavy-ion collisions, 7:52127 

(LBL—14174) 
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Calcium 40 Reactions 
Coincidences between charged particles and heavy fragments 
in the “°“Ca+ “Ca reaction at 10 MeV/A, 7:52135 (IPNO- 
T—81-04) 
Oxygen 16 Reactions 
Inelastic scattering of ‘*O from /sup 40,42,44,48/Ca, 7:52138 
Oxygen 18 Reactions 
Microscopic form factors for inelastic excitation of isovector 
modes in heavy-ion reactions, 7:52181 
CALCIUM 42 TARGET 
Oxygen 16 Reactions 
Inelastic scattering of ‘*O from /sup 40,42,44,48/Ca, 7:52138 
CALCIUM 44 TARGET 
Oxygen 16 Reactions 
Inelastic scattering of '*O from /sup 40,42,44,48/Ca, 7:52138 
CALCIUM 45 
Biological Accumulation 
Influence of cadmium on the intestinal uptake and absorption 
of calcium in the rat, 7:51837 
Intestinal Absorption 
Influence of cadmium on the intestinal uptake and absorption 
of calcium in the rat, 7:51837 
CALCIUM 48 TARGET 
Oxygen 16 Reactions 
Inelastic scattering of ‘*O from /sup 40,42,44,48/Ca, 7:52138 
CALCIUM COMPOUNDS 
Monitoring 
MAP%3S precipitation chemistry network: fourth periodic 
summary report (1980), 7:51462 (PNL—4144) 
CALCIUM FLUORIDES 
Chemical Analysis 
Mass spectroscopic analysis of calcium fluoride monocrystals, 
7:50980 (Zf1-Mitt—46) 
Positron Channeling 
Characteristics of the radiation from planar channeled 
positrons through crystals like NaCl and CaF2, 7:50953 
(JINR-D—17-81-250) 
CALCIUM HYDROXIDES 
Calcination 
Thermal reactions of aromatics with CaO. Technical progress 
report, September 1, 1981-April 30, 1982, 7:49015 
(DOE/PC/30229—3) 
CALCIUM ISOTOPES 
Pion Plus Reactions 
Pion double charge exchange on Ca isotopes, 7:52139 
Predominance of the simultaneous pickup mechanism in the 
208 Pb(p,t)?°°Pb 3* transition, 7:52140 
CALCIUM OXIDES 
Catalytic Effects 
Thermal reactions of aromatics with CaO. Technical progress 
report, September 1, 1981-April 30, 1982, 7:49015 
(DOE/PC/30229—3) 
Chemical Preparation 
Thermal reactions of aromatics with CaO. Technical progress 
report, September 1, 1981-April 30, 1982, 7:49015 
(DOE/PC/30229—3) 
Physical Radiation Effects 
Ion bombardment-induced charge state effects in CaO single 
crystals: F* and F centers, 7:50942 
Titration 
Thermal reactions of aromatics with CaO. Technical progress 
report, September 1, 1981-April 30, 1982, 7:49015 
(DOE/PC/30229—3) 
CALCIUM PHOSPHATES 
Labelling 
New radiopharmaceutical for liver and spleen scanning 
colloidal tricalcium phosphate - Sn - sup(99m)Tc. First 
results, 7:51687 
Tissue Distribution 
New radiopharmaceutical for liver and spleen scanning 
colloidal tricalcium phosphate - Sn - sup(99m)Tc. First 
results, 7:51687 
CALCIUM SILICATES 
Chemical Preparation 
Preparation of reactive beta-dicalcium silicate (Patent), 7:51006 
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CALCIUM SULFATES 
Corrosive Effects 
Materials technology for coal-conversion processes. Progress 
report, October-December 1981, 7:48978 (ANL/FE—82-9) 
CALHOUN-1 REACTOR 
Engineered Safety Systems 
Technical evaluation report on the proposed amendment to the 
technical specifications on the reactor protection system and 
the engineered safety features actuation system for Ft. 
Calhoun, Unit No. 1, 7:50186 (UCID—19136) 
Reactor Instrumentation 
Technical evaluation report on the proposed amendment to the 
technical specifications on the reactor protection system and 
the engineered safety features actuation system for Ft. 
Calhoun, Unit No. 1, 7:50186 (UCID—19136) 
Reactor Protection Systems 
Technical evaluation report on the proposed amendment to the 
technical specifications on the reactor protection system and 
the engineered safety features actuation system for Ft. 
Calhoun, Unit No. 1, 7:50186 (UCID—19136) 
CALIFORNIA 


See also GEYSERS GEOTHERMAL FIELD 
IMPERIAL VALLEY 
LOS ANGELES 


Earthquakes 

Assessment of active faults for maximum credible earthquakes 
of the southern California-northern Baja region, 7:51892 
(UCID—19125) 

Bulletin of the Seismological Laboratory, January 1-December 
31, 1980, 7:51887 (DOE/NV/10054—2) 

Energy Policy 

Societal scenarios as a context for contemporary energy 
strategy: implications of a new California study, 7:50592 
(CONF-801203—) 

Geochemical Surveys 

Report of analyses for light hydrocarbons in ground water, 

7:49281 (DPST—81/141-19) 
Meteorology 

Observations of nighttime winds using pilot balloons in 

Anderson Creek Valley, Geysers, California, 7:51431 
Public Lands 

Potential of BLM lands in western Fresno and eastern San 
Benito and Monterey Counties, California, as critical habitats 
for the endangered San Joaquin kit fox, Vulpes macrotis 
mutica, and blunt-nosed leopard lizard, Crotaphytus silus, 
7:51505 (EGG—1183-2440) 

Seismicity 

Assessment of active faults for maximum credible earthquakes 
of the southern California-northern Baja region, 7:51892 
(UCID—19125) 

Uranium Deposits 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

National Uranium Resource Evaluation, Reno Quadrangle: 
Nevada and California, 7:49295 (PGJ/F—037-82) 

National Uranium Resource Evaluation, Trona Quadrangle, 
California, 7:49296 (PGJ/F—038-82) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

Wind Power Plants 

PGandE’s wind development program, 7:50007 (CONF- 

801203—) 
CALIFORNIUM 252 
Dosemeters 
Radiation standards and calibrations. FY-1981 annual report, 
7:51359 (PNL—4044) 
CALIFORNIUM ALLOYS 
Production 
Ductile transplutonium metal alloys, 7:51372 
CALORIFIC VALUE 
Calculation Methods 

Consistent evaluation of heating values with GPA 2145-82, 

7:49250 (CONF-820323—) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 


CARBON 
Flocculation 


CALORIMETRIC DOSEMETERS 
Electron Beams 
Calorimeters for power electron beam dosimetry, 7:52239 
(INIS-SU—74) 
CALVERT CLIFFS-1 REACTOR 
Economic Impact 
Socio-economic impacts of nuclear generating stations: Calvert 
Cliffs case study, 7:50179 (NUREG/CR—2749-Vol.2) 
Social Impact 
Socio-economic impacts of nuclear generating stations: Calvert 
Cliffs case study, 7:50179 (NUREG/CR—2749-Vol.2) 
Socio-Economic Factors 
Socio-economic impacts of nuclear generating stations: Calvert 
Cliffs case study, 7:50179 (NUREG/CR—2749-Vol.2) 
CALVERT CLIFFS-2 REACTOR 
Economic Impact 
Socio-economic impacts of nuclear generating stations: Calvert 
Cliffs case study, 7:50179 (NUREG/CR—2749-Vol.2) 
Social Impact 
Socio-economic impacts of nuclear generating stations: Calvert 
Cliffs case study, 7:50179 (NUREG/CR—2749-Vol.2) 
Socio-Economic Factors 
Socio-economic impacts of nuclear generating stations: Calvert 
Cliffs case study, 7:50179 (NUREG/CR—2749-Vol.2) 
CANADA 
See also SASKATCHEWAN 
Energy Systems 
Canadian energy exposition: summary, 7:50544 (CONF- 
800382—Summ.) 
Nuclear Power Plants 
Selected review of foreign licensing practices for nuclear 
power plants, 7:50286 (NUREG/CR—2664) 
Radioactive Waste Management 
Technical Advisory Committee on the nuclear-fuel waste- 
management program. Second annual report, 7:49392 
(TAC—2) 
Regulations 
Legal aspects of acidic precipitation, 7:51501 
Wind Power 
Wind program in Canada, 7:50071 (SERI/CP—635-1340-Vol.2) 
CANCER 
See NEOPLASMS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CAPACITORS 
Dielectric Materials 
Electron erosion: a proposed failure mechanism for high- 
voltage capacitors, 7:51145 (SAND—81-1817C) 
Erosion 
Electron erosion: a proposed failure mechanism for high- 
voltage capacitors, 7:51145 (SAND—81-1817C) 
Failures 
Electron erosion: a proposed failure mechanism for high- 
voltage capacitors, 7:51145 (SAND—81-1817C) 
CARBIDES 
Crystal Structure 
Structure of the systems Pu-Ru-C, Pu-Rh-C, and Pu-Pd-C 
(zum aufbau der systeme Pu-Ru-C, Pu-Rh-C and Pu-Pd-C), 
7:50847 (EUR—6408-DE) 
CARBON 
See also ACTIVATED CARBON 


GRAPHITE 
PYROLYTIC CARBON 
Carbon 12 Reactions 
Production of postive pions in heavy ion collisions at 85A 
MeV, 7:52122 (LUIP—8111) 
Ecological Concentration 
Formation of particulate organic carbon in water from a 
southeastern swamp-stream, 7:51556 
Flocculation 
Formation of particulate organic carbon in water from a 
southeastern swamp-stream, 7:51556 
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CARBON 12 
Melting Points 


Melting Points 
Carbon vapor pressure in the range 3450 to 4500 K and 
evidence for melting at approximately 3800 K. Technical 
report, 7:50996 (AD-A—106134/0) 
Muon Reactions 
Measurement of the nucleon structure function from muon- 
carbon deep inelastic scattering at high Q?, 7:51989 (JINR— 
E-1-81-544) 
Pion Minus Reactions 
Study of meson resonance production in pion-carbon 
interactions at P=40 GeV/c, 7:51978 (HE—100-1980) 
Pion Plus Reactions 
Double charge exchange of wsup(+) mesons with 2.9 GeV/c 
momentum, 7:51986 (ITEF—71(1981)) 
Quantitative Chemical Analysis 
Feedwater cleanup for combined electrolysis catalytic 
exchange. Final report, 7:49370 (MLM—2970) 
Tissue Distribution 
Penetration and distribution of carbon particles in a teleost fish, 
Poecilia formosa (Girard), the Amazon molly, 7:51853 
Uptake 
Penetration and distribution of carbon particles in a teleost fish, 
Poecilia formosa (Girard), the Amazon molly, 7:51853 
Vapor Pressure 
Carbon vapor pressure in the range 3450 to 4500 K and 
evidence for melting at approximately 3800 K. Technical 
report, 7:50996 (AD-A—106134/0) 
CARBON 12 
Resonance 
Resonances in the '*C nucleus at excitation energies Esub(x) 
= 20.3 MeV up to 22.6 MeV in the reaction '!B(p,2a)*He, 
7:52119 (INIS-mf—6933) 
CARBON 12 REACTIONS 
Breakup Reactions 
Break-up of 187 MeV "°C ions into the 3a channel, 7:52182 
Compound-Nucleus Reactions 
Collective band structure to high spin and shape coexistence in 
Kr, 7:52142 
Particle Production 
Probability distribution of the number of interacting nucleons 
of the incident nucleus in collisions of relativistic nuclei, 
7:52166 (JINR—E-1-80-809) 
Production of postive pions in heavy ion collisions at 85A 
MeV, 7:52122 (LUIP—8111) 
CARBON 12 TARGET 
Electron-Nucleon Interactions 
Parity violating weak neutral-current effects in elastic e-!2C 
scattering. Progress report, April 15, 1981-February 28, 
1982, 7:51977 (DOE/ER/40017—3) 
Neon 20 Reactions 
Study of the ?°Ne+ '*C system reaction mechanisms for 
E(lab)?°Ne= 160 MeV, 7:52120 (ISN—81-16) 
Neutron Reactions 
Apz - dibaryons, 7:51990 (JINR-D—1-81-113) 
Photonuclear Reactions 
Experimental set-up and technique for investigation of 
reactions ‘yA —> bx using quasi-monochromatic polarized 
photon beam, 7:52102 (EFI—417(24)-80) 
Pion Reactions 
Elastic and inelastic pion scattering and nuclear structure, 
7:52123 
Proton Reactions 
Experimental investigation of proton pairs direct knocking-out 
from ®Li, '*C, Al and Cu nuclei by 640 MeV protons, 
7:52121 (SINR—R-1-81-568) 
CARBON 13 
Isotope Effects 
Elucidation of liquid-force fields in methyl fluoride by means 
of vapor-pressure isotope effects (17CHsF, 1*CHsF and 
12CDsF), 7:51016 (DOE/ER/10612—7) 
Isotope Ratio 
Investigation of the organic carbon and §'°C profile in a forest 
soil, 7:51509 
CARBON 16 
Hypernuclei 
Production of AA hypernuclei in the (K~,K*) reaction, 
7:51971 (BNL—31095) 
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CARBON CYCLE 


Investigation of the organic carbon and 6'°C profile in a forest 
soil, 7:51509 


CARBON DIOXIDE 


Air Pollution Abatement 
Development of coal-burning pulsating combustor for power 
generation. Final report, 7:51152 (DOE/ER/10068—T2) 
Air Pollution Control 
Fundamental characterization of alternate-fuel effects in 
continuous-combustion systems. Final technical report, 15 
August 1977-30 November 1981, 7:51153 (DOE/ET/11313— 
11) 
Chemical Reaction Yield 
Experimental study of the effect of fuel vaporization on 
combustion efficiency, 7:49212 (NYU/DAS—82-05) 
Distillation 
Pilot tests prove Ryan/Holmes cryogenic acid 
gas/hydrocarbon separations, 7:49229 (CONF-820323—) 
Ecological Concentration 
Development of solid state infrared emitters for gas detection 
applications. Annual report Jun 80-May 81, 7:51458 (PB—82- 
133331) 
Qualitative assessment of the anthropogenic CO: distribution in 
the Southern Ocean, 7:51544 (DOE/EV/10611—1) 
Environmental Effects 
Transient climate response to changing carbon dioxide 
concentration, 7:51479 
Environmental Impacts 
Assessing very long-range impacts from a rapid climate 
change, 7:51441 (DOE/EV/10021—T1) 
Brief technology assessment of the carbon dioxide effect, 
7:51442 (DOE/EV/10021—T2) 
Greenhouse Effect 
Assessing very long-range impacts from a rapid climate 
change, 7:51441 (DOE/EV/10021---T1) 
Brief technology assessment of the carbon dioxide effect, 
7:51442 (DOE/EV/10021—T2) 
Infrared Spectra 
Entrained flow reactor with in situ FTIR analysis, 7:49068 
(EPRI-AP—2394) 
Recovery 
Carbon dioxide in natural gas: problems and utilization, 7:49228 
(CONF-820323—) 
Pilot tests prove Ryan/Holmes cryogenic acid 
gas/hydrocarbon separations, 7:49229 (CONF-820323—) 
Removal 
Comparison of processes for treating gases with high CO2 
content, 7:49227 (CONF-820323—) 
Data requirements in gas and liquid treating, 7:49236 (CONF- 
820323—) 
Separation Processes 
Pilot tests prove Ryan/Holmes cryogenic acid 
gas/hydrocarbon separations, 7:49229 (CONF-820323—) 


CARBON DIOXIDE ACCEPTOR PROCESS 


Materials Testing 
Corrosion and degradation of materials in the CONOCO 
DOAL CO:2-Acceptor coal-gasification plant (More than 30 
alloys), 7:48996 (DOE/ET/10670—T1) 
CARBON DIOXIDE INJECTION 
Additives 
Development of mobility control methods to improve oil 
recovery by CO2. Second annual report, October 1, 1980- 
September 30, 1981, 7:49175 (DOE/NBM—201 1445) 
Optimization 
Development of mobility control methods to improve oil 
recovery by COs. Second annual report, October 1, 1980- 
September 30, 1981, 7:49175 (DOE/NBM—2011445) 
CARBON IONS 
Ton-Molecule Collisions 
The value of w(E) in nitrogen for high-energy ions, 7:51953 
CARBON MONOXIDE 
Adsorption 
Study of Fischer-Tropsch synthesis through the use of surface 
intermediate scavengers. Progress report, August 1, 1981- 
July 31, 1982, 7:51017 (DOE/ER/10720—3) 
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Air Pollution Abatement 

Development of coal-burning pulsating combustor for power 

generation. Final report, 7:51152 (DOE/ER/10068—T2) 
Air Pollution Control 

Construction of an improved automotive-steam-engine design 
per CAL TRANS RFP TA 77-1. Final report, Milestone 
VI, 7:50804 (NP—25391) 

Fundamental characterization of alternate-fuel effects in 
continuous-combustion systems. Final technical report, 15 
August 1977-30 November 1981, 7:51153 (DOE/ET/11313— 
11) 

Atmospheric Chemistry 

Carbon monoxide episodes. Technical report, 7:51456 (PB—82- 

131509) 
Biological Effects 

Investigation of lead, carbon monoxide and thiocyanate in 
blood samples from the Third National Health & Nutrition 
Evaluation Survey (HANES III). Progress report, August 1, 
1981-March 15, 1982, 7:51810 (DOE/EV/04552—T1) 

Chemical Reaction Yield 

Experimental study of the effect of fuel vaporization on 

combustion efficiency, 7:49212 (NYU/DAS—82-05) 
Corrosive Effects 

AR & TD Fossil-Energy Materials Program. Quarterly 
progress report, March 31, 1982, 7:50886 (ORNL/FMP— 
82/2) 

Electron Collisions 

Resonance scattering of electrons from Nz, CO, O2 and He 
adsorbed on a silver surface. Technical report, 7:51934 (AD- 
A—106359/3) 

Health Hazards 

Air pollution and respiratory disease, 7:51811 

(DOE/EV/10428—13) 
Infrared Spectra 
Entrained flow reactor with in situ FTIR analysis, 7:49068 
(EPRI-AP—2394) 
CARBON OXYCHLORIDE 
See PHOSGENE 
CARBON OXYSULFIDE 
Infrared Spectra 
Entrained flow reactor with in situ FTIR analysis, 7:49068 
(EPRI-AP—2394) 
CARBON STEELS 
See also STEEL-ASTM-A106 
Corrosion 

Raft River condenser-tube examination, 7:49975 

(DOE/SF/11503—T1) 
Electroslag Casting 

Manufacturing technology for improved low-cost electroslag 
materials and components for application in fossil-energy 
systems. Final report, 7:50843 (DOE/ET/13532—1) 

Mechanical Properties 

Manufacturing technology for improved low-cost electroslag 
materials and components for application in fossil-energy 
systems. Final report, 7:50843 (DOE/ET/13532—1) 

CARBON SULFIDES 
Infrared Spectra 
Entrained flow reactor with in situ FTIR analysis, 7:49068 
(EPRI-AP—2394) 
CARBONYL CHLORIDE 
See PHOSGENE 
CARBONYL SULFIDE 
See CARBON OXYSULFIDE 
CARBOXYHEMOGLOBIN 
Comparative Evaluations 

Investigation of lead, carbon monoxide and thiocyanate in 
blood samples from the Third National Health & Nutrition 
Evaluation Survey (HANES III). Progress report, August 1, 
1981-March 15, 1982, 7:51810 (DOE/EV/04552—T1) 

CARBOXYLASE 
Inactivation 

Inactivation of ribulosebisphosphate carboxylase/oxygenase 
from Rhodospirillum rubrum and spinach with the new 
affinity label 2-bromo-1,5-dihydroxy-3-pentanone 1,5- 
bisphosphate, 7:51609 


CAT SCANNING 
Comparative Evaluations 


CARCINOGENESIS 
Age Dependence 
Temporal advancement of diethylnitrosamine carcinogenesis in 
aging mice, 7:51845 
Coking Plants 
Possibilities and efficiency of technical measures for decreasing 
the risk of cancer for employees in the gas industry, 7:51799 
(BMFT-FB-HA—81-020) 
Radioinduction 
Studies of the mortality of A-bomb survivors - 7. Mortality, 
1950-1978: part 1. Cancer mortality, 7:51755 
Risk Assessment 
Carcinogenic potency, 7:51816 (LBL—13501) 
Comparative analysis of data from short-term tests for 
carcinogens and mutagens, 7:51817 (LBL—13501) 
Negative test for transplacental carcinogénicity of nickel 
subsulfide in fischer rats, 7:51838 
Studies of the mortality of A-bomb survivors - 7. Mortality, 
1950-1978: part 1. Cancer mortality, 7:51755 
CARCINOGENS 
Biological Effects 
Model for the effect to excision repair on the survival of 
human cells exposed to chemical carcinogens, 7:51831 
Electron Attachment 
Quasifree electron attachment to carcinogens in liquid 
cyclohexane, 7:51858 
CARCINOMAS 
Biological Radiation Effects 
Efficiency of hyperbarometric oxygenation as a factor 
modifying tissue response to fractionated irradiation with 
single doses of 200-400 rad, 7:51792 
CARDIAC OUTPUT 
See BLOOD CIRCULATION 
CARDIOVASCULAR DISEASES 
Diagnosis 
Thallium-201 myocardial imaging in the detection of coronary 
artery disease. Sensitivity and specificity, 7:51690 
Unusual morphology of human low density lipoproteins, 
7:51590 (LBL—13501) 
CARPOOLING 
Financial Incentives 
Description of alternative policies for the productive 
conservation of energy in urban transportation, 7:50754 
(ANL/EES-TM—177) 
CARROTS 
Biological Radiation Effects 
Effect of gamma radiation dose and dose rate on the growth of 
carrot root tissues in culture, 7:51731 (INIS-mf—6937) 
Plant Growth 
Effect of gamma radiation dose and dose rate on the growth of 
carrot root tissues in culture, 7:51731 (INIS-mf—6937) 
CASSAVA 
Fermentation 
Simulation of the continuous fermentation of manioc 
hydrolysate, 7:49672 
CASTINGS 
Deformation 
Deformation and fracture behavior of duplex austenite/delta- 
ferrite materials at 4 K, 7:50879 (NBSIR—82-1667) 
Fracture Properties 
Deformation and fracture behavior of duplex austenite/delta- 
ferrite materials at 4 K, 7:50879 (NBSIR—82-1667) 
Effect of delta-ferrite on the mechanical properties of CF8M 
stainless steel castings at 4 K, 7:50880 (NBSIR—82-1667) 
Fracture toughness of CF8 stainless steel castings in liquid 
helium, 7:50871 (NBSIR—82-1667) 
Weldments and castings for liquid helium service, 7:50877 
(NBSIR—82-1667) 
Tensile Properties 
Effect of delta-ferrite on the mechanical properties of CF8M 
stainless steel castings at 4 K, 7:50880 (NBSIR—82-1667) 
Weldments and castings for liquid helium service, 7:50877 
(NBSIR—82-1667) 
CAT SCANNING 
Comparative Evaluations 
Use of radionuclides in medicine, 7:51057 (INIS-mf—6967) 





CATALYSIS 
Biochemical Reaction Kinetics 


CATALYSIS 
Biochemical Reaction Kinetics 
Inactivation of ribulosebisphosphate carboxylase/oxygenase 
from Rhodospirillum rubrum and spinach with the new 
affinity label 2-bromo-1,5-dihydroxy-3-pentanone 1,5- 
bisphosphate, 7:51609 
CATALYST SUPPORTS 
Chemical Properties 
Carbon supports for phosphoric acid fuel cell electrocatalysts: 
alternative materials and methods of evaluation, 7:50703 
Physical Properties 
Carbon supports for phosphoric acid fuel cell electrocatalysts: 
alternative materials and methods of evaluation, 7:50703 
CATALYSTS 
Chemical Preparation 
Investigation of sulfur-tolerant catalysts for selective synthesis 
of hydrocarbon liquids from coal-derived gases, 7:49486 
(DOE/ET/14809—10) 
Comparative Evaluations 


Investigation of coal-gasification catalysis reaction mechanisms. 


Quarterly technical progress report, October-December 
1981, 7:49009 (DOE/MC/14592—5) 

Research on solvent-refined coal. Quarterly technical progress 
report, July 1-September 30, 1981, 7:49018 
(DOE/PC/40005—9) 

Deactivation 

Investigation of sulfur-tolerant catalysts for selective synthesis 
of hydrocarbon liquids from coal-derived gases, 7:49486 
(DOE/ET/14809—10) 

Experiment Planning 

Development of significantly improved catalysts for coal 
liquefaction and upgradng of coal extracts. Quarterly 
progress report No. 1, October 1-December 31, 1981, 
7:49019 (DOE/PC/40091—T1) 

Specificity 

Investigation of sulfur-tolerant catalysts for selective synthesis 
of hydrocarbon liquids from coal-derived gases, 7:49486 
(DOE/ET/14809—10) 

Stability 

Supported tin phthalocyanines as catalysts in the 
hydrogenation of quinoline (Metallophthalocyanines), 
7:51014 (CONF-820909—6) 

CATALYTIC CONVERTERS 
Performance Testing 
Characterization of exhaust emissions from high mileage 
catalyst-equipped automobiles, 7:51457 (PB—82-131566) 
CATION EXCHANGE CAPACITY 
See CATIONS 
CATIONS 
Order Parameters 

Cation ordering in synthetic and natural Ni-Mg olivine, 

7:51905 
CAVITIES 


See also BOREHOLES 
SALT CAVERNS 


Mathematical Models 
Geomechanics in hard-rock mining: lessons from two case 
histories, 7:51904 (UCRL—87763) 
CAVITY RESONATORS 
Beam Dynamics 
Numerical simulation of the dense electron bunch motion in a 
heterogeneous structure, 7:51215 (JINR-R—11-80-876) 
Design 
Can disk be removed in a disk-and-washer structure, 7:51305 
(KEK—81-4) 
Eigenfrequency 
Calculation of electromagnetic fields with variations in phi in 
axial-symmetric cavities. Part 2. Possibilities of the PRUD 
code, 7:51259 (IFVE-OMVT—81-60) 
Electric Fields 
Analytical solution for the electrical properties of a radio- 
frequency quadrupole (RFQ) with simple vanes, 7:51234 
(LA—9234-C) 
Electromagnetic Fields 
Calculation of electromagnetic fields with variations in phi in 
axial-symmetric cavities. Part 2. Possibilities of the PRUD 
code, 7:51259 (IFVE-OMVT—81-60) 
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Excitation 

Excitation of open resonator by modulated relativistic beam, 

7:51216 (KFTI—81-20) 
Frequency Analysis 

Calculation of electromagnetic fields with variation in phi 
axisymmetric cavities. Part I. Basic relations. Part II. 
Possibilities of the PRUD code, 7:52272 (LA-tr—82-22) 

Performance Testing 

DAW structure for the NBS/Los Alamos racetrack microtron, 

7:51286 (LA—9234-C) 
Resonance 

Measurement of model inter-digital H type linac, 7:51235 
(LA—9234-C) 

Program development for SUPERFISH, 7:51221 (LA—9234- 
C) 

RF Systems 

Design considerations for a developmental high power 
coupling loop to drive a resonant load, 7:51275 (LA—9234- 
C) 

(CE ENTRAINED FUEL PROCESS 
Mathematical Models 

C-E coal gasification process development unit, 7:49032 

(EPRI-AP—2394) 
Process Development Units 
C-E coal gasification process development unit, 7:49032 
(EPRI-AP—2394) 
CEA 
(Commissariat a I'Energie Atomique.) 
Management 

Decree No. 81-789 of 18 August 1981 concerning the Atomic 
Energy Commission, 7:50609 (INIS-mf—6874) 

Decree No. 70-878 of 29 September 1970 concerning the 
Atomic Energy Commission, as amended by Decree No. 81- 
789 of 18 August 1981, 7:50610 (INIS-mf—6875) 

CEA-ADL DUAL ALKALI PROCESS 
Comparative Evaluations 

Economic assessment of advanced flue gas desulfurization 
processes. Final report, 7:49085 (DOE/MC/08333— 
1115(Vol.1)) 

Economic assessment of advanced flue gas desulfurization 
processes. Final report. Volume 2. Appendices G, H, and I, 
7:49086 (DOE/MC/08333—1115(Vol.2)) 

Economic Analysis 

Economic assessment of advanced flue gas desulfurization 
processes. Final report, 7:49085 (DOE/MC/08333— 
1115(Vol.1)) 

Economic assessment of advanced flue gas desulfurization 
processes. Final report. Volume 2. Appendices G, H, and I, 
7:49086 (DOE/MC/08333—1115(Vol.2)) 

CELL CULTURES 
Biological Radiation Effects 

Cytotoxic and mutagenic effects of 5-bromodeoxyuridine-plus- 

black-light treatment in cultured mammalian cells, 7:51767 
CELL CYCLE 
Inhibition 

Inhibition of cellular DNA synthesis in serum stimulated 
populations of TC-7 monkey kidney cells by benzo[a]pyrene- 
7,8-dihydrodiol-9-10-oxide, 7:51821 (LBL—14599) 

Radiosensitivity 

Asynchronism effect of cell population on the initial slope of 

dose-effect curve, 7:51773 
CELL DIFFERENTIATION 
Biological Indicators 

Glucose metabolite patterns as markers of functional 
differentiation in freshly isolated and cultured mouse 
mammary epithelial cells, 7:51624 

CELL KILLING 
Biochemical Reaction Kinetics 

Comprehensive technical report covering the period 1968-1977, 

7:51725 (DOE/ER/03634—T1) 
Radioinduction 

Lethality of auger electrons from the decay of bromine-77 in 
the DNA of mammalian cells, 7:51754 

Survival of oxygenated and hypoxic tumor cells in the 
— regions of heavy charged-particle beams, 
7:51753 
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CELL MEMBRANES 
Lysis 
Cytotoxicity of acridine, a synfuel component, to 
Tetrahymena, 7:49109 
CELL NUCLEI 
Electron Microscopy 
Stereo-electron microscopy of nuclear structure and replication 
in ciliated protozoa (Hypotricha), 7:51646 
CELL PROLIFERATION 
Inhibition 
Growth regulation by macrophages, 7:51632 (LA-UR—82- 
1760) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLS (PLANT) 
See PLANT CELLS 
CELLULASE 
Immobilized Enzymes 
Development of immobilized cellulase, 7:51598 
(ORNL/MIT—346) 
Materials Recovery 
Process development studies for the enhanced recovery of 
cellulase in cellulose hydrolysis, 7:49499 (LBL—14222) 
Production 
Cellulase production by the anaerobic digestion process, 
7:49671 
Stability 
Thermal stability of Trichoderma reesei C30 cellulase and 
Aspergillus niger B-glucosidase after pH and chemical 
modification, 7:49684 
CELLULOSE 
Acid Hydrolysis 
Final report: DOE contract DE-AS05-79ET23051 (contains all 
quarterly reports), 7:49585 (DOE/ET/23051—1) 
Anaerobic Digestion 
Cellulase production by the anaerobic digestion process, 
7:49671 
Production of organic acid esters from biomass - novel 
processes and concepts, 7:49677 
Bioconversion 
Membrane biotechnology, co-immobilization, and aqueous two- 
phase systems: alternatives in bioconversion of cellulose, 
7:49687 
Microbial conversions of lignin to useful chemicals using a 
lignin-degrading Streptomyces, 7:49667 
Enzymatic Hydrolysis 
Hollow-fiber enzyme reactors in cellulose hydrolysis, 7:49683 
Fermentation 
Production of organic acid esters from biomass - novel 
processes and concepts, 7:49677 
Hydrolysis 
Development of immobilized cellulase, 7:51598 
(ORNL/MIT—346) 
Pyrolysis 
Direct observation of pyrolysis behavior of carbonaceous 
solids in a hot steam-argon environment, 7:49629 
(SERI/TP—234-1524) 
CEMENT INDUSTRY 
Energy Consumption 
Energy use in the kilning, curing, drying and brewing 
industries, 7:50775 (NZERDC—64) 
CEMENTS 
Additives 
Factors affecting the leachability of caesium and strontium 
from cemented simulant-evaporator wastes, 7:49336 (AEEW- 
R—1461) 
Leaching 
Factors affecting the leachability of caesium and strontium 


from cemented simulant-evaporator wastes, 7:49336 (AEEW- 
R—1461) 


CERAMICS 
Materials Testing 


Surface Coating 
Factors affecting the leachability of caesium and strontium 
from cemented simulant-evaporator wastes, 7:49336 (AEEW- 
R—1461) 
CENTRAL HEATING PLANTS 
See also DISTRICT HEATING 
Cost 
Cost and the length of life of medium-sized heating plants, 
7:50799 (KTH-UVT—35) 
CENTRAL NUCLEAR EN ATUCHA REACTOR 
See ATUCHA REACTOR 
CENTRAL RECEIVER TEST FACILITY 
Materials Testing 
High temperature materials experience at the Central Receiver 
Test Facility, 7:49776 (SAND—82-0263C) 
CENTRAL RECEIVERS 
Apertures 
Redesign of the CRS-Almeria receiver aperture and 
comparison of INTERATOM and MMC reference heliostat- 
field performance calculations. Final report, 7:49765 
(DOE/NBM—2018122) 
Design 
Redesign of the CRS-Almeria receiver aperture and 
comparison of INTERATOM and MMC reference heliostat- 
field performance calculations. Final report, 7:49765 
(DOE/NBM—2018122) 
Heat Losses 
Preliminary evaluation of the volumetric air heating receiver, 
7:49783 
Heat Meters 
Device for the measurement of heat-flux distributions (HFD) 
near the receiver aperture plane of the Almeria CRS solar 
power station: design and construction phase, 7:49768 
(DOE/NBM—2018126) 
Performance Testing 
10-MWe pilot-plant-receiver panel test requirements document 
solar thermal test facility, 7:49761 (DOE/ET/20417—T6) 
Pipes 
Analysis of special hydraulical effects in the SHTS piping 
system, 7:49764 (DOE/NBM—2018121) 
CENTRIFUGE ENRICHMENT PLANTS 
See also PORTSMOUTH CENTRIFUGE ENRICHMENT PLANT 
Criticality 
Dose levels and neutron reaction rates for HPRR and SHEBA, 
7:49311 (CONF-820609—69) 
Nuclear Materials Management 
SNM monitor applications: diversion safeguards for emergency 
exits and detection of undeclared feed in enrichment plants, 
7:49435 (LA—9310-MS) 
CERAMIC MELTERS 
Materials Testing 
Corrosion experience with a slurry-fed ceramic melter, 7:50888 
(PNL-SA—10316) 
CERAMICS 
Bulk Density 
Consolidated waste forms: glass marbles and ceramic pellets, 
7:49375 (PNL—4146) 
Comparative Evaluations 
Comparative risk assessments for the production and interim 
storage of glass and ceramic waste forms: defense waste 
processing facility, 7:49422 (DPST—82-327) 
Consolidated waste forms: glass marbles and ceramic pellets, 
7:49375 (PNL—4146) 
Explosive Forming 
Explosive compaction of aln, amorphous Si/sub 3/N/sub 4/, 
boron, and Al/sub 2/O/sub 3/ ceramics, 7:50943 
Impact Strength 
Consolidated waste forms: glass marbles and ceramic pellets, 
7:49375 (PNL—4146) 
Leaching 
Consolidated waste forms: glass marbles and ceramic pellets, 
7:49375 (PNL—4146) 
Materials Testing 
Current status of standardized nonmetallic cryogenic laminates, 
7:$2397 (NBSIR—82-1667) 





CERAMICS 
Materials Testing 


High temperature materials experience at the Central Receiver 

Test Facility, 7:49776 (SAND—82-0263C) 
Microstructure 

Consolidated waste forms: glass marbles and ceramic pellets, 
7:49375 (PNL—4146) 

Explosive compaction of aln, amorphous Si/sub 3/N/sub 4/, 
boron, and Al/sub 2/O/sub 3/ ceramics, 7:50943 

Physical Radiation Effects 

Radiation dose-rate resistivity degradation in ceramic insulators 
and assessment of the consequences in fusion reactor 
applications, 7:52355 (DOE/ET/52048—24) 

Porosity 

Consolidated waste forms: glass marbles and ceramic pellets, 

7:49375 (PNL—4146) 
Research Programs 

Science of materials. Progress report, January 1-December 31, 

1980, 7:50837 (DOE/ER/01198—1369) 
CERIUM 
Activation Analysis 

Application of neutron-activation analysis to the determination 
of leach rates of simulated nuclear-waste forms, 7:49337 
(ANL—81-34) 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 

Gamma activation analysis with the MT 22 microtron and its 
applicability to geological samples and raw silicon. 
Determination of lead, 7:50981 (ZfIl-Mitt—46) 

Instrumental activation analysis of molybdenites, 7:50982 (ZfI- 
Mitt—46) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Mass Spectroscopy 

Methodical investigations of mass spectroscopic analysis of 
geological samples with relatively high contents of rare 
earths, 7:50979 (ZfI-Mitt—46) 

Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

CERIUM 141 
Sorption 

Geochemical studies of sorption and transport of radionuclides 

in rock media, 7:49393 (UCRL—52929) 
CERIUM 142 TARGET 
Polarized Beams 

Reaction mechanism studies with polarized ions, 7:52160 

(UTTAC—35) 
Proton Reactions 

Reaction mechanism studies with polarized ions, 7:52160 

(UTTAC—35) 
CERIUM 144 
Inhalation 
Effects of single and repeated inhalation exposure of Syrian 
hamsters to aerosols of ‘CeO, 7:51756 
CERIUM BASE ALLOYS 
Production 
Ductile transplutonium metal alloys, 7:51372 
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CERIUM COMPOUNDS 
Chemical Preparation 

Preparation and thermal studies of a cerium (III) sulfite-sulfate- 

hydrate, 7:49477 
CERIUM OXIDES 
Inhalation 

Effects of single and repeated inhalation exposure of Syrian 

hamsters to aerosols of '**CeOz, 7:51756 
CERIUM SULFATES 
Chemical Preparation 

Preparation and thermal studies of a cerium (III) sulfite-sulfate- 

hydrate, 7:49477 
CERN 
High Energy Physics 

Origins and evolution of the collaboration between CERN and 
the People’s Republic of China 1971-1980, 7:51965 (CERN— 
81-14) 

Progress report on CERN activities (June 1981), 7:51966 
(CERN—81-17) 

CERRO PRIETO GEOTHERMAL FIELD 
Electric Logging 

Estimation of Q/sub v/ profile in a sedimentary type 

geothermal reservoir, 7:50004 
Geochemical Surveys 

Geochemical tracing in producing geothermal fields: a case 

study at Cerro Prieto, 7:49958 
Mineralogy 

Hydrothermal mineral zones in the geothermal reservoir of 

Cerro Prieto, 7:49941 
Reservoir Rock 

Hydrothermal mineral zones in the geothermal reservoir of 

Cerro Prieto, 7:49941 
Well Logging 

Analysis of Cerro Prieto well logs: some results and problems, 

7:49957 
CESIUM 
Activation Analysis 

Application of neutron-activation analysis to the determination 
of leach rates of simulated nuclear-waste forms, 7:49337 
(ANL—81-34) 

Gamma activation analysis with the MT 22 microtron and its 
applicability to geological samples and raw silicon. 
Determination of lead, 7:50981 (ZfI-Mitt—46) 

Instrumental activation analysis of molybdenites, 7:50982 (Zfl- 
Mitt—46) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Leaching 

Evaluation of bulk properties of radwaste glass and ceramic 
container materials to determine long-term stability, 7:49371 
(NUREG/CR—2737) 

Factors affecting the leachability of caesium and strontium 
from cemented simulant-evaporator wastes, 7:49336 (AEEW- 
R—1461) 

CESIUM 134 
Radiation Monitoring 

Sediment and radionuclide transport in rivers. Phase 2. Field 
sampling program for Cattaraugus and Buttermilk Creeks, 
New York, 7:49413 (NUREG/CR—1030-Vol.2) 

CESIUM 137 
Biological Accumulation 

Biosorption of uranium, radium, and cesium, 7:51724 (CONF- 

820589—1) 
Dosemeters 

Radiation standards and calibrations. FY-1981 annual report, 

7:51359 (PNL—4044) 
Isotopic Exchange 

Methods for eluting radiocesium from zeolite ion exchange 
material in a column in the TMI-2 reactor containment 
building, 7:49374 (ORNL/TM—8333) 

Radiation Heating 

Strontium and cesium capsule heat-transfer analysis, 7:49381 

(RHO-LD— 167) 
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Radiation Monitoring 

Sediment and radionuclide transport in rivers. Phase 2. Field 
sampling program for Cattaraugus and Buttermilk Creeks, 
New York, 7:49413 (NUREG/CR—1030-Vol.2) 

Radioecological Concentration 

Environmental radioactivity in Denmark in 1980, 7:51491 
(RISO-R—447) 

Evaluation of the Steel Creek ecosystem in relation to the 
propsed restart of the L-reactor: interim report, 7:51565 
(SREL—11) 

Sorption 
Geochemical studies of sorption and transport of radionuclides 
in rock media, 7:49393 (UCRL—52929) 

CHALKS 

See LIMESTONE 
CHARGE RADIUS (NUCLEAR) 

See NUCLEAR RADII 
CHARGED PARTICLES 

See also ALPHA PARTICLES 

Multiple Production 

Topological characteristics in multiple production at high 

energies, 7:52036 (JINR-D—2-81-423) 
CHARGED-PARTICLE ACTIVATION 


See ACTIVATION ANALYSIS 
CHARGED PARTICLES 


CHARGED-PARTICLE TRANSPORT THEORY 
Analytical Solution 
Solution to the transport equation for electron backscattering 
on massive materials, 7:52218 (INIS-mf—6945) 
CHARM PARTICLES 
See also CHARMED BARYON RESONANCES 
Particle Production 
Two recent charm search experiments with the multiparticle 
spectrometer at BNL, 7:51972 (BNL—31198) 
CHARMED BARYON RESONANCES 
See also LAMBDA-2250 RESONANCES 
Particle Production 
Local duality in quantum chromodynamics and exclusive 
lepton-nucleon processes, 7:52037 (JINR-R—2-80-499) 
CHARMONIUM 
Mass 
How is the charmonium splitting in QCD. Predictions from 
exponential moments as limit of power moments, 7:52061 
(UWThPh—81-16) 
CHARS 
Chemical Analysis 
Basic combustion and pollutant-formation processes for 
pulverized fuels. Quarterly technical progress report No. 7, 1 
April 1982-30 June 1982, 7:49152 (DOE/PC/30306—T7) 
Chemical Composition 
Evaluation of residual char from the gasification of solid 
wastes as a substitute for powdered activated carbon, 
7:49663 
Chemical Reaction Kinetics 
Effects of preignition on pulverized coal combustion. Sixth 
quarterly report, 1 January 1982-31 March 1982, 7:49150 
(DOE/PC/30293—6) 
Combustion Products 
Basic combustion and pollutant-formation processes for 
pulverized fuels. Quarterly technical progress report No. 7, 
April 1982-30 June 1982, 7:49152 (DOE/PC/30306—T7) 
Combustion Properties 
Gas turbine demonstration of pyrolysis: derived fuels. Third 
technical progress report, July 1, 1979-December 31, 1981, 
7:50112 (DOE/ET/13333—T1) 
Density 
Basic combustion and pollutant-formation processes for 
pulverized fuels. Quarterly technical progress report No. 7, 
April 1982-30 June 1982, 7:49152 (DOE/PC/30306—T7) 
Heat Treatments 
Effects of preignition on pulverized coal combustion. Sixth 
quarterly report, 1 January 1982-31 March 1982, 7:49150 
(DOE/PC/30293—6) 
Infrared Spectra 
Investigation of the devolatilization of coal under combustion 
conditions, 7:49144 (DOE/ET/10744—T4) 


CHEMICAL EXPLOSIVES 
Mixing 


Microstructure 
Effects of preignition on pulverized coal combustion. Sixth 
quarterly report, 1 January 1982-31 March 1982, 7:49150 
(DOE/PC/30293—6) 
Porosity 
Basic combustion and pollutant-formation processes for 
pulverized fuels. Quarterly technical progress report No. 7, 1 
April 1982-30 June 1982, 7:49152 (DOE/PC/30306—T7) 
Recycling 
Controlled flash pyrolysis. Sixth quarterly technical progress 
report, January-March 1982, 7:49017 (DOE/PC/30264—18) 
Sorptive Properties 
Evaluation of residual char from the gasification of solid 
wastes as a substitute for powdered activated carbon, 
7:49663 
Spontaneous Combustion 
Self-heating of coal and char: a literature review, 7:49073 
(ORNL/TM—8273) 
Surface Area 
Basic combustion and pollutant-formation processes for 
pulverized fuels. Quarterly technical progress report No. 7, 1 
April 1982-30 June 1982, 7:49152 (DOE/PC/30306—T7) 
CHELATING AGENTS 


See also DTPA 
EDTA 


Biological Effects 
Action of a specific iron chelate for the metabolism of iron-59 
in subjects affected with thalassemia major (Desferal), 
7:51723 (CNEN-RT/PROT—(82)2) 
CHEMICAL EFFLUENTS 
Chemical Composition 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 
Environmental Impacts 
Estuarine impacts of fossil fuel-based energy technology: a case 
study, 7:49205 (LBL—13145) 
Material Balance 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 
CHEMICAL EXPLOSIONS 
Shock Waves 
Reactivation of the Shock-Tunnel Facility at Fort Cronkhite. 
Final report, 7:51410 (UCRL—15476) 
CHEMICAL EXPLOSIVES 
See also PETN 
Chemical Properties 
Al/Cu20 thermite compatibility studies by x-ray photoelectron 
and x-ray induced Auger spectroscopy, 7:51411 
Compacting 
PRESS: a computer program for evaluating explosive-material 
loading processes, 7:51406 (SAND—82-0338C) 
Detonations 
Three dimensional modeling of shock initiation of 
heterogeneous explosives, 7:51401 (LA-UR—81-3776) 
Detonators 
Electrothermal response testing: a component development 
tool, 7:51402 (MLM—2900) 
Feasibility of a free-standing insertable heat source, 7:51403 
(MLM—2936(OP)) 
Header effects on the hot wire ignition characteristics of a CP 
DDT detonator, 7:51404 (MLM—2937(OP)) 
Ignition 
Pyrotechnic deflagration velocity and permeability, 7:51407 
(SAND—82-0472C) 
Impact Tests 
Shock sensitivity of the explosive 2-(5-Cyanotetrazolato) 
Pentaamine Cobalt(III) Perchlorate (CP), 7:51408 (SAND— 
82-0478C) 
Mixing 
Remote handling - blending of energetic materials, 7:51414 





CHEMICAL FEEDSTOCKS 
Sensitivity 


Sensitivity 

Shock sensitivity of the explosive 2-(5-Cyanotetrazolato) 
Pentaamine Cobalt(III) Perchlorate (CP), 7:51408 (SAND— 
82-0478C) 

Stability 

Stability and compatibility studies with the inorganic explosive 
2-(5-cyanotetrazolato)pentaamminecobalt(III) perchlorate 
(CP), 7:51399 

CHEMICAL FEEDSTOCKS 
See also PETROCHEMICALS 
Production 

Production of organic acid esters from biomass - novel 

processes and concepts, 7:49677 
Research Programs 

Fuels and chemical research and experiments, 7:50658 (CONF- 

801203—) 
CHEMICAL HEAT PUMPS 

Chemical/hydrogen energy systems. Annual report, January 1, 
1981-December 31, 1981, 7:49463 (BNL—51512) 

Coprecipitated nickel-alumina methanation catalysts, 7:49487 
(INIS-mf—6865) 

Economic Analysis 

Methanol-based heat pump for solar heating, cooling, and 

storage. Phase III. Final report, 7:49814 (BNL—51500) 
Performance Testing 

Methanol-based heat pump for solar heating, cooling, and 

storage. Phase III. Final report, 7:49814 (BNL—51500) 
CHEMICAL INDUSTRY 
Energy Efficiency 

Industrial energy-efficiency-improvement program, 7:50766 

(DOE/CE—0015) 
Solar Process Heat 

Assessment of fuels and chemicals production using solar 
thermal energy. Final report, 7:49848 (DOE/SF/11496—1) 

Possible application of solar-thermal energy in the chemical 
industry, 7:49852 (DOE/SF/11578—T1) 

CHEMICAL REACTORS 
Design 

Basic combustion and pollutant-formation processes for 
pulverized fuels. Quarterly technical progress report No. 7, 1 
April 1982-30 June 1982, 7:49152 (DOE/PC/30306—T7) 

Gravimelt process development. Quarterly technical progress 
report, 7:49023 (DOE/PC/42295—T2) 

Hydrocarbon autothermal reforming program. Final technical 
report, 28 September 1979-31 October 1981, 7:49467 
(DOE/MC/12734—1138) 

Rate coefficients of combustion/fuel conversion reactions by 
high-temperature photochemistry. Progress report, July 1, 
1981-June 30, 1982, 7:51033 (DOE/ER/04169—7) 

Thermal reactions of aromatics with CaO. Technical progress 
report, September 1, 1981-April 30, 1982, 7:49015 
(DOE/PC/30229—3) 

Mathematical Models 

Continuous chemical-reaction chromatography. Progress 
report, February 1, 1981-January 15, 1982, 7:51015 
(DOE/ER/02945—5) 

CHERENKOV COUNTERS 
Efficiency 

Test of a single volume Cherenkov counter and drift chamber 

detector, 7:51368 
Operation 

Estimating the Cerenkov neutron sensitivity of Suprasil (SiO2) 

and Lucite (CsHsOz), 7:51364 (UCID—19397) 
Sensitivity 

Estimating the Cerenkov neutron sensitivity of Suprasil (SiOz) 

and Lucite (CsHsOz), 7:51364 (UCID—19397) 
CHERENKOV RADIATION 

Cherenkov generator with maser cyclotron resonance 

amplification, 7:51273 (KFTI—81-26) 
CHEROKEE-1 REACTOR 
Containment Shells 

Reliability analysis of steel-containment strength, 7:50445 

(NUREG/CR—2442) 
CHEST 
Neoplasms 

Chest wall thickness determination for electron beam therapy 

in breast cancer, 7:51667 (INIS-mf—6937) 
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CHEW-LOW METHOD 
Iterative Methods 
Solution of the Chew-Low equations in quadratic 
approximation, 7:52265 (JINR-R—2-81-435) 
CHINESE BEAN OIL 
See SOYBEAN OIL 
CHINESE HAMSTER 
See HAMSTERS 
CHLORIDES 
Monitoring 
MAP3S precipitation chemistry network: fourth periodic _ 
summary report (1980), 7:51462 (PNL—4144) 
Quantitative Chemical Analysis 
Feedwater cleanup for combined electrolysis catalytic 
exchange. Final report, 7:49370 (MLM—2970) 
CHLORINATED ALIPHATIC HYDROCARBONS 
Atom-Molecule Collisions 
Reaction mechanism of oxygen atoms with unsaturated 
hydrocarbons by the crossed molecular beams method 
(CaHsBr, 1,1C2HeCle, 1,2C2H2Cle), 7:51018 (LBL—14321) 
Catalytic Effects 
Inhibition of hydrocarbon oxidation in laminar flames and 
detonations by halogenated compounds, 7:51069 (UCRL— 
87077) 
CHLORINATED AROMATIC HYDROCARBONS 
Biological Effects 
Induction of O-deethylase activity as an index to exposure to 
coal-derived products and trace environmental pollutants, 
7:51852 
Combustion 
Technical support for the hazardous waste incinerator at 
ORGDP (PCB's), 7:49364 (K/ET—5036) 
CHLORINE 
Activation Analysis 
Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 
National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 
CHLORINE BROMIDES 
See BROMINE CHLORIDES 
CHLOROPHYLL 
Absorption Spectra 
Fluorescence properties of the light-harvesting 
bacteriochlorophyll protein from Rhodopseudomonas 
sphaeroides R-26, 7:51706 
Magnetic circular dichroism of bacteriochlorophyll a in 
solution and in a protein, 7:51038 
Configuration Interaction 
Fluorescence properties of the light-harvesting 
bacteriochlorophyll protein from Rhodopseudomonas 
sphaeroides R-26, 7:51706 
Dichroism 
Magnetic circular dichroism of bacteriochlorophyll a in 
solution and in a protein, 7:51038 
Electronic Structure 
Stereoelectronic properties of aggregated chlorophyll systems. 
Progr::ss report, for contract period January 1, 1982 through 
December 31, 1982, 7:49582 (DOE/ER/02837—7) 
Energy Levels 
Stereoelectronic properties of aggregated chlorophyll systems. 
Progress report, for contract period January 1, 1982 through 
December 31, 1982, 7:49582 (DOE/ER/02837—7) 
Fluorescence 
Fluorescence lifetimes of in vivo chlorophyll studied in 
chloroplasts and algae, 7:49646 
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Fluorescence Spectroscopy 

Fluorescence properties of the light-harvesting 
bacteriochlorophyll protein from Rhodopseudomonas 
sphaeroides R-26, 7:51706 

Photochemistry 

Environmental effects on electron transfer from chlorophyll 
triplet to quinone: role of dielectric constant, viscosity and 
quinone structure in cellulose acetate films, 7:49647 

Structural Chemical Analysis 
Radical pair interactions in spinach chloroplasts, 7:51606 
Triplets 

Study of primary reactions of photosynthesis in green plants by 
rapid-flash absorption spectroscopy, 7:49596 (EUR—7679- 
EN) 

CHLOROPLASTS 
Biochemistry 
Radical pair interactions in spinach chloroplasts, 7:51606 
CHONDROSARCOMAS 
See SARCOMAS 
CHORIOALLANTOIC MEMBRANE 
See FETAL MEMBRANES 
CHROMATIN 
Structural Chemical Analysis 

Stereo-electron microscopy of nuclear structure and replication 

in ciliated protozoa (Hypotricha), 7:51646 
CHROMATOGRAPHY 
Research Programs 

Continuous chemical-reaction chromatography. Progress 
report, February 1, 1981-January 15, 1982, 7:51015 
(DOE/ER/02945—S) 

CHROMIUM 
Activation Analysis 

Instrumental activation analysis of molybdenites, 7:50982 (ZfI- 
Mitt—46) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Deposition 
Morphology of PVD films, 7:50889 (RFP—3173) 
Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

CHROMIUM ALLOYS 
Bee Lattices 

Development of alloys with preset temperature expansion 

coefficient, 7:50929 
Corrosion Resistance 

Materials for radiant coolers of entrained slagging gasifiers, 

7:49042 (EPRI-AP—2394) 
Crack Propagation 

Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6AI-4V, A471 Ni-Cr-Mo-V rotor steel, 4140 
high strength steel), 7:50921 

Deformation 

Deformation of metastable austenitic steels at low 

temperatures, 7:50866 (NBSIR—82-1667) 
Ductility 

Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6A1-4V, A471 Ni-Cr-Mo-V rotor steel, 4140 
high strength steel), 7:50921 

Elasticity 
Anomalous low-temperature elastic-constant behavior of Fe- 
20Cr-16Ni-6Mn, 7:50876 (NBSIR—82-1667) 
Manganese contributions to the elastic constants of face- 
centered-cubic Fe-Cr-Ni stainless steels, 7:50875 (NBSIR— 
82-1667) 


CHROMIUM-MOLYBDENUM STEELS 
Fatigue 


Fatigue 

Fracture properties of a 25 Mn austenitic steel and its welds at 

4K, 7:50878 (NBSIR—82-1667) 
Flow Stress 

Temperature dependence of flow strength of Fe-20Cr-16Ni- 
6Mn-0.2N and Fe-18Cr-10Ni-1.5Mn-0.1N (304LN) austenitic 
steels, 7:50867 (NBSIR—82-1667) 

Fracture Properties 

Fracture properties of a 25 Mn austenitic steel and its welds at 
4 K, 7:50878 (NBSIR—82-1667) 

Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6Al-4V, A471 Ni-Cr-Mo-V rotor steel, 4140 
high strength steel), 7:50921 

Weldments and castings for liquid helium service, 7:50877 
(NBSIR—82-1667) 

Protective Coatings 

Materials for radiant coolers of entrained slagging gasifiers, 

7:49042 (EPRI-AP—2394) 
Sorptive Properties 

Hydrogen storage and purification systems. II. August 1972- 

June 1974, 7:49478 (BNL—19436) 
Tensile Properties 

Fracture properties of a 25 Mn austenitic steel and its welds at 
4 K, 7:50878 (NBSIR—82-1667) 

Weldments and castings for liquid helium service, 7:50877 
(NBSIR—82-1667) 

Thermal Expansion 

Development of alloys with preset temperature expansion 

coefficient, 7:50929 
CHROMIUM COMPLEXES 
Chemical Reaction Kinetics 

Electronic effects and trans substitution in octahedral 

complexes of chromium(III), 7:51003 
Electron Transfer 

Electronic effects and trans substitution in octahedral 

complexes of chromium(III), 7:51003 
Excited States 

Solar energy storage based on metal complexes, 7:49462 

(BNL—31232) 
Oxidation 

Electronic effects and trans substitution in octahedral 

complexes of chromium(III), 7:51003 
Redox Potential 

Solar energy storage based on metal complexes, 7:49462 

(BNL—31232) 
CHROMIUM SULFIDES 
Chemical Preparation 

Synthesis and evaluation of new cathode materials for 
rechargeable lithium batteries. Annual report, April 26, 1976- 
September 15, 1977, 7:50533 (DOE/SF/90363—T1) 

CHROMIUM-MOLYBDENUM STEELS 
Aging 
Age softening characteristics of annealed 2-/one quarter/Cr- 
1Mo steel in the temperature range 424 to 704°C, 7:50259 

Investigation of microstructural changes in ferritic stainless 
steels caused by high temperature deformation. Technical 
progress report, September 15, 1981-July 1, 1982, 7:50841 
(DOE/ER/10960—1) 

Corrosion 

Waterside corrosion correlations for 2/one quarter/ Cr-1 Mo 

steel in liquid-metal fast breeder reactor steam generators, 
7:50255 
Creep 

Scale and shape specimen effect on longterm rupture strength 

and creep of the Kh13M2S2 steel, 7:50849 (FEI—1070) 

Temperature dependences of long-term rupture strength and 

creep for Kh13M2S2 steel, 7:50850 (FEI—1148) 
Decomposition 
Hydrogen attack of bainitic 2 1/4 Cr-1 Mo steel, 7:50865 
(MLM—2968(OP)) 
Fatigue 
Explanation for the effects of hold periods on the elevated 
temperature fatigue behavior of 2/one quarter/ cr-1mo steel, 
7:50917 





CHROMOSOME LOSSES 
Heat Treatments 


Heat Treatments 

AR & TD Fossil-Energy Materials Program. Quarterly 
progress report, March 31, 1982, 7:50886 (ORNL/FMP— 
82/2) 

Hydrogen Embrittlement 

Low-alloy steels for thick-walled pressure vessels. Summary 
report, February 1, 1980-January 31, 1982, 7:50845 
(DOE/NBM—2018324) 

Mechanical Properties 

Alternate materials for the GCFR steam-generator tube 
bundle, 7:50230 (GA-A—15706) 

Low-alloy steels for thick-walled pressure vessels. Summary 
report, February 1, 1980-January 31, 1982, 7:50845 
(DOE/NBM—2018324) 

Microstructure 

Investigation of microstructural changes in ferritic stainless 
steels caused by high temperature deformation. Technical 
progress report, September 15, 1981-July 1, 1982, 7:50841 
(DOE/ER/10960—1) 

Phase Transformations 

AR & TD Fossil-Energy Materials Program. Quarterly 
progress report, March 31, 1982, 7:50886 (ORNL/FMP— 
82/2) 

Tensile Properties 

Hydrogen attack of bainitic 2 1/4 Cr-1 Mo steel, 7:50865 
(MLM—2968(OP)) 

Temperature dependences of long-term rupture strength and 
creep for Kh13M2S2 steel, 7:50850 (FEI—1148) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOME LOSSES 
Radioinduction 

Chromosome loss in radiation-sensitive diploids of yeast, 

7:51742 (LBL—13501) 
CHROMOSOMES 
Biological Radiation Effects 
Chromosome loss in radiation-sensitive diploids of yeast, 
7:51742 (LBL—13501) 
Cell Flow Systems 
Restoration of profiles from slit-scan flow cytometry, 7:51651 
Karyotype 
Restoration of profiles from slit-scan flow cytometry, 7:51651 
Radiolysis 

Mechanisms for radiation damage in DNA. Report of overall 
activities, June 1, 1973-December 31, 1982, 7:51726 
(DOE/EV/02364—T3) 

CHRYSENE 
Extraction Chromatography 

Identification and quantitative determination of polychlorinated 
biphenyls and polynuclear aromatic hydrocarbons in fly ash 
from municipal incinerators by gas chromatography with 
electron-capture detection and gas chromatography-mass 
spectrometry, 7:50995 

Gas Chromatography 

Identification and quantitative determination of polychlorinated 
biphenyls and polynuclear aromatic hydrocarbons in fly ash 
from municipal incinerators by gas chromatography with 
electron-capture detection and gas chromatography-mass 
spectrometry, 7:50995 

Mass Spectroscopy 

Identification and quantitative determination of polychlorinated 
biphenyls and polynuclear aromatic hydrocarbons in fly ash 
from municipal incinerators by gas chromatography with 
electron-capture detection and gas chromatography-mass 
spectrometry, 7:50995 

CIRCUIT BREAKERS 

Numerical study on energy transfer from capacitor-inductive 
storage into inductive load by means of electroexplosional 
current breakers, 7:52400 (NIIEFA-P-K—0490) 

CIRCULAR POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
CITRATE PROCESS 
Comparative Evaluations 

Economic assessment of advanced flue gas desulfurization 
processes. Final report, 7:49085 (DOE/MC/08333— 
1115¢Vol.1)) 
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Economic assessment of advanced flue gas desulfurization 
processes. Final report. Volume 2. Appendices G, H, and I, 
7:49086 (DOE/MC/08333—1115(Vol.2)) 

Economic Analysis 

Economic assessment of advanced flue gas desulfurization 
processes. Final report, 7:49085 (DOE/MC/08333— 
1115(Vol.1)) 

Economic assessment of advanced flue gas desulfurization 
processes. Final report. Volume 2. Appendices G, H, and I, 
7:49086 (DOE/MC/08333—1115(Vol.2)) 

CITRIC ACID 
Sorptive Properties 

Evaluation of some regenerable sulfur dioxide absorbents for 

flue gas desulfurization, 7:49087 (DOE/PETC/TR—82/12) 
CLATHRATES 
Configuration Interaction 

Computer graphics and the generation of DNA conformations 

for intercalation studies, 7:51615 
CLAYS 
Activation Analysis 

Gamma activation analysis with the MT 22 microtron and its 
applicability to geological samples and raw silicon. 
Determination of lead, 7:50981 (Zf1l-Mitt—46) 

Ion Exchange 

Estimation of Q/sub v/ profile in a sedimentary type 

geothermal reservoir, 7:50004 
Sensible Heat Storage 

Sunclay - project in Gothenburg. 1500m? solar collectors, 800 
kW diesel-operated heat pump, accumulation in 90 000 m° 
clay (Sweden), 7:49865 (NP—2901836) 

Water Removal 

Microbial processes for removal of suspended clays from 

selected industrial wastewaters, 7:50783 
CLEAN AIR ACT 
Standards 

Acid rain and the interstate provisions of the Clean Air Act, 

7:51500 
CLIMATES 
Data Compilation 

April 1982 environmental data for sites in the National Solar 
Data Network, 7:49528 (SOLAR/0010—82/04) 

Environmental data for sites in the National Solar Data 
Network, June 1982, 7:49529 (SOLAR/0010—82/06) 

Mathematical Models 

Transient climate response to changing carbon dioxide 

concentration, 7:51479 
Research Programs 

Global temperature patterns 6000 years ago. Progress report, 

7:51425 (DOE/EV/10097—T1) 
Variations 

Assessing very long-range impacts from a rapid climate 
change, 7:51441 (DOE/EV/10021—T1) 

Brief technology assessment of the carbon dioxide effect, 
7:51442 (DOE/EV/10021—T2) 

CLINCH RIVER BREEDER REACTOR 
Construction 

Clinch River Breeder Reactor Plant Project: construction 

schedule, 7:50210 (CONF-820705—3) 
Leak Detectors 

SCTI chemical leak detection test plan, 7:50222 

(DOE/SF/70030—T63) 
Reactor Accidents 

Estimated recurrence frequencies for initiating accident 
categories associated with the Clinch River Breeder Reactor 
Plant design, 7:50450 (NUREG/CR—2681) 

Reactor Maintenance 
CRBRP design for maintainability, 7:50208 (CONF-820307—1) 
Reactor Materials 

Age softening characteristics of annealed 2-/one quarter/Cr- 

1Mo steel in the temperature range 424 to 704°C, 7:50259 
Steam Generators 

SCTI chemical leak detection test plan, 7:50222 
(DOE/SF/70030—T63) 

CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
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CLINTON-1 REACTOR 
Reactor Licensing 
Safety evaluation report related to the operation of Clinton 
Power Station, Unit No. 1. Docket No. 50-461, Illinois 
Power Company, 7:50280 (NUREG—0853-Suppl.1) 
Reactor Safety 
Safety evaluation report related to the operation of Clinton 
Power Station, Unit No. 1. Docket No. 50-461, Illinois 
Power Company, 7:50280 (NUREG—0853-Suppl.1) 
CNA REACTOR 
See ATUCHA REACTOR 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 


See also BITUMINOUS COAL 
BROWN COAL 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 


Briquetting 

Fossil-Energy annual report, October 1, 1980-September 30, 

1981, 7:49069 (IS—4794) 
Chemical Analysis 

Fossil-Energy annual report, October 1, 1980-September 30, 
1981, 7:49069 (IS—4794) 

X-ray diffraction and scattering studies of coal constituents. 
Semiannual technical progress report, January 1-June 30, 
1982, 7:49065 (DOE/PC/30225—T3) 

Chemical Composition 

Evaluation of the effect of coal cleaning on fugitive elements. 
Final report: Phase II. Part III. State-of-the-art: fate of trace 
elements in coal during mining, preparation, and utilization, 
7:49099 (DOE/EV/04427—53) 

Mercury concentrations in coal, 7:49070 (KHM-I—04) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Solvent-refined-coal (SRC) process: SRC-II feedstock 
screening methods. Interim report for the period January 1, 
1980-September 30, 1981 (123 runs with 37 different coal 
feeds), 7:48984 (DOE/ET/10104—31) 

Chemical Reaction Kinetics 

Coal to methanol feasibility study: Beluga methanol project. 
Volume II. Technical. Final report, 7:49496 
(DOE/RA/50299—1119-Vol.2) 

Solvent-refined-coal (SRC) process: SRC-II feedstock 
screening methods. Interim report for the period January 1, 
1980-September 30, 1981 (123 runs with 37 different coal 
feeds), 7:48984 (DOE/ET/10104—31) 

Coking 

Coking properties of coal under pressure and their influence on 
moving bed gasification, 7:49040 (EPRI-AP—2394) 

Proceedings of the first annual EPRI contractors’ conference 
on coal gasification, 7:49027 (EPRI-AP—2394) 

Combustion 

Computational tools for pulverized-coal combustion. Fourth 
quarterly report, Jan 1982-Mar 1982, 7:49153 
(DOE/PC/40265—4) 

Effects of preignition on pulverized coal combustion. Sixth 
quarterly report, 1 January 1982-31 March 1982, 7:49150 
(DOE/PC/30293—6) 

Evaluation of the effect of coal cleaning on fugitive elements. 
Final report: Phase II. Part III. State-of-the-art: fate of trace 
elements in coal during mining, preparation, and utilization, 
7:49099 (DOE/EV/04427—53) 

Experimental studies of combustion of matter with low 
calorific value with respect to utility (Coal shales; 
bituminous shales), 7:49158 (EUR—7165-FR) 

Investigation of the devolatilization of coal under combustion 
conditions, 7:49144 (DOE/ET/10744—T4) 

Combustion Kinetics 

Key contributions in MHD power generation. Quarterly 
technical progress report, June 1-August 31, 1980, 7:50681 
(DOE/ET/15518—6) 

Particulate processes in pulverized-coal flames. Quarterly 
technical progress report, January-March 1982, 7:49151 
(DOE/PC/30300—TS5) 


COAL 
Infrared Spectra 


Comparative Evaluations 

Coal-gasification reactions with on-line in-situ FTIR analysis. 
Second quarterly report, December 4, 1981-March 3, 1982, 
7:49003 (DOE/FE/05122—T2) 

Shell coal gasification process, 7:49031 (EPRI-AP—2394) 

Solvent-refined-coal (SRC) process: SRC-II feedstock 
screening methods. Interim report for the period January 1, 
1980-September 30, 1981 (123 runs with 37 different coal 
feeds), 7:48984 (DOE/ET/10104—31) 

Compatibility 
Materials technology for coal-conversion processes. Progress 
report, October-December 1981, 7:48978 (ANL/FE—82-9) 
Consumption Rates 
Historical energy statistics. 4th Edition, 7:50647 (NP—2902470) 
Desulfurization 

Fossil-Energy annual report, October 1, 1980-September 30, 
1981, 7:49069 (IS—4794) 

Gravimelt process development. Quarterly technical progress 
report, 7:49023 (DOE/PC/42295—T2) 

Sulfur-emission-control technology for coal-conversion plants, 
7:48999 (DOE/ET/14746—3) 

Devolatilization 

Investigation of the devolatilization of coal under combustion 
conditions, 7:49144 (DOE/ET/10744—T4) 

Particulate processes in pulverized-coal flames. Quarterly 
technical progress report, January-March 1982, 7:49151 
(DOE/PC/30300—TS5) 

Economics 

State-energy price system. Volume II: data base development, 

7:50604 (PNL—4265-Vol.2) 
Electron Microscopy 

Coal-powder characterization and thermal analysis, 7:49072 
(LA-UR—81-3788) 

Fossil-Energy annual report, October 1, 1980-September 30, 
1981, 7:49069 (IS—4794) 

Electrophoresis 

Program of basic research on the utilization of coal-water 
mixture fuels. Quarterly report for the period ending 
December 31, 1981, 7:49154 (DOE/PC/40285—T2) 

Exports 

Coal exports and port development: a technical memorandum 
(USA; Coal production and exports; 1945 to 1980), 7:49139 
(PB—81-203358) 

Fluidized-Bed Combustion 

Carbon attrition during the fluidized combustion and 
gasification of coal. Quarterly technical progress report, 1 
December 1981-28 February 1982, 7:49156 
(DOE/PC/40796—2) 

Coal power and combustion. Quarterly report, April- 
September 1977, 7:49143 (DOE/ET—0025/3) 

Long-term materials-test program: quarterly report, October- 
December 1980, 7:49146 (DOE/ET/15457—179) 

Long-term materials-test program: quarterly report, April-June 
1981, 7:49147 (DOE/ET/15457—181) 

Update on specified European R and D efforts, 7:48977 
(DOE/SF/10538—T13) 

Global Aspects 

International energy indicators, February-March 1982, 7:50621 

(DOE/IA—0010/18) 
Health Hazards 

Northeast regional environmental impact study: reference 
document for the health effects of air pollution, 7:50553 
(ANL/ES—121) 

Hydrogenation 

Mechanisms and kinetics of coal hydrogenation. Quarterly 
progress report, January-March 1982, 7:49002 
(DOE/ET/14881—9) 

Ignition 

Particulate processes in pulverized-coal flames. Quarterly 
technical progress report, January-March 1982, 7:49151 
(DOE/PC/30300-—T5) 

Infrared Spectra 

Investigation of the devolatilization of coal under combustion 

conditions, 7:49144 (DOE/ET/10744—T4) 





COAL DEPOSITS 
Laser-Radiation Heating 


Laser-Radiation Heating 

Coal-powder characterization and thermal analysis, 7:49072 

(LA-UR—81-3788) 
Maritime Transport 

Coal exports and port development: a technical memorandum 
(USA; Coal production and exports; 1945 to 1980), 7:49139 
(PB—81-203358) 

The marine transport of coal and coal products from the 
Beluga coal fields of Alaska. Technical report (final) 7 Aug 
80-6 Jul 81, 7:49140 (PB—82-127085) 

Market 

Coal exports and port development: a technical memorandum 
(USA; Coal production and exports; 1945 to 1980), 7:49139 
(PB—81-203358) 

Material Balance 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Oxidation 

Fossil-Energy annual report, October 1, 1980-September 30, 

1981, 7:49069 (IS—4794) 
Particle Size 

Particulate processes in pulverized-coal flames. Quarterly 
technical progress report, January-March 1982, 7:49151 
(DOE/PC/30300—T5) 

Program of basic research on the utilization of coal-water 
mixture fuels. Quarterly report for the period ending 
December 31, 1981, 7:49154 (DOE/PC/40285—T2) 

Petrography 

Solvent-refined-coal (SRC) process: SRC-II feedstock 
screening methods. Interim report for the period January 1, 
1980-September 30, 1981 (123 runs with 37 different coal 
feeds), 7:48984 (DOE/ET/10104—31) 

Production 
Historical energy statistics. 4th Edition, 7:50647 (NP—2902470) 
Pulse Combustion 

Development of coal-burning pulsating combustor for power 
generation. Annual report, 7:51151 (DOE/ER/10068—T1) 

Development of coal-burning pulsating combustor for power 
generation. Final report, 7:51152 (DOE/ER/10068—T2) 

Pyrolysis 

Characterization of tar products from rapid pyrolysis of 
bituminous coals. Third quarterly progress report, April- 
June 1982, 7:49067 (DOE/PC/40803—3) 

Coal-gasification reactions with on-line in-situ FTIR analysis. 
Second quarterly report, December 4, 1981-March 3, 1982, 
7:49003 (DOE/FE/05122—T2) 

Coal-powder characterization and thermal analysis, 7:49072 
(LA-UR—81-3788) 

Coal pyrolysis at high temperatures, 7:49039 (EPRI-AP—2394) 

Investigation of the devolatilization of coal under combustion 
conditions, 7:49144 (DOE/ET/10744—T4) 

Proceedings of the first annual EPRI contractors’ conference 
on coal gasification, 7:49027 (EPRI-AP—2394) 

Radioactivity 

Radioactive emissions from coal production and utilization. 
Third annual report, October 1, 1980-September 30, 1981, 
7:49071 (LA—9359-PR) 

Research Programs 

Coal power and combustion. Quarterly report, April- 
September 1977, 7:49143 (DOE/ET—0025/3) 

Testimony on coal research needs to the House Subcommittee 
on Energy Development and Applications, 7:50629 
(SAND—82-1231C) 

Reserves 
Historical energy statistics. 4th Edition, 7:50647 (NP—2902470) 
Sales : 
Historical energy statistics. 4th Edition, 7:50647 (NP—2902470) 
Spontaneous Combustion 

Self-heating of coal and char: a literature review, 7:49073 

(ORNL/TM—8273) 
Structural Chemical Analysis 

X-ray diffraction and scattering studies of coal constituents. 
Semiannual technical progress report, January 1-June 30, 

1982, 7:49065 (DOE/PC/30225—T3) 
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Supercritical Gas Extraction 
Supercritical fluids for reaction and extraction of coal and 
heavy oils. Third quarterly progress report, March 1-May 
31, 1982, 7:49022 (DOE/PC/40800—3) 
Surface Properties 
Program of basic research on the utilization of coal-water 
mixture fuels. Quarterly report for the period ending 
December 31, 1981, 7:49154 (DOE/PC/40285—T2) 
Trade 
International energy indicators, February-March 1982, 7:50621 
(DOE/IA—0010/18) 
Transport 
Coal transportation in the south, 7:49138 (NP—2902041) 
Uses 
Use of Appalachian coal in industrial boilers. Volume I, 
7:49161 (PB—82-128463) 
Use of Appalachian coal in industrial boilers. Volume II, 
7:49162 (PB—82-128471) 
COAL CHEMICALS 


See COAL EXTRACTS 
PETROCHEMICALS 


COAL DEPOSITS 
Coal Reserves 
Coal to methanol feasibility study: Beluga methanol project. 
Volume I. Technical. Final report, 7:49495 
(DOE/RA/50299—1119-Vol.1) 
Exploitation 
Investigations on how to determine the mineability of marginal 
coal deposits in case of uncertain expectations, 7:49135 
Exploration 
Seelyville coal: a major unexploited seam in Illinois, 7:49111 
(IMN—80) 
Geology 
Coal to methanol feasibility study: Beluga methanol project. 
Volume I. Technical. Final report, 7:49495 
(DOE/RA/50299—1119-Vol.1) 
In situ gasification of coals from the L’vov-Volynsk field, 
7:49055 (UCRL-Trans—11775) 
Government Policies 
Simplifying the Federal coal management program, 7:49166 
(AD-A—106652/1) 
Hydrology 
In situ gasification of coals from the L’vov-Volynsk field, 
7:49055 (UCRL-Trans—11775) 
Resource Assessment 
Coal in West Greenland, 7:49112 (NP—2750464) 
Stratigraphy 
Seelyville coal: a major unexploited seam in Illinois, 7:49111 
(IMN—80) 
COAL EXTRACTS 
Hydrogenation 
Integrated two-stage liquefaction: start up of integrated PDU. 
Quarterly technical progress report, April 1, 1980-June 30, 
1980, 7:49000 (DOE/ET/14804—T3) 
Quantitative Chemical Analysis 
Determination of alkyl anilines and alkyl pyridines in solvent 
refined coal distillates and aqueous extracts by gas 
chromatography/mass spectrometry, 7:49076 
COAL FINES 
Chemical Reaction Kinetics 
Pulverized coal combustion. Semi-annual report, October 1, 
1981-March 31, 1982, 7:49149 (DOE/PC/30177—3) 
Comparative Evaluations 
Pulverized coal combustion. Semi-annual report, October 1, 
1981-March 31, 1982, 7:49149 (DOE/PC/30177—3) 
COAL GAS 
Calorific Value 
Assessment of underground coal gasification in bituminous 
coals: research and development programs and preliminary 
field testing designs. Final report, Phase III, 7:49008 
(DOE/MC/14584—1193-Vol.4) 
Decontamination 
Evaluation of gasification and gas cleanup processes for use in 
molten-carbonate fuel-cell power plants. Task B interim 
report, 7:50699 (DOE/MC/16220—T6) 
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Desulfurization 
Process for avoiding the formation of waste water with 
noxious substances during desulphurization of coke oven gas 
(Patent), 7:49053 
Losses 


Assessment of underground coal gasification in bituminous 
coals: research and development programs and preliminary 
field testing designs. Final report, Phase III, 7:49008 
(DOE/MC/14584—1193-Vol.4) 

Purification 


Assessment of underground coal gasification in bituminous 
coals: research and development programs and preliminary 
field testing designs. Final report, Phase III, 7:49008 
(DOE/MC/14584—1193-Vol.4) 

COAL GASIFICATION 

See also CARBON DIOXIDE ACCEPTOR PROCESS 

CE ENTRAINED FUEL PROCESS 
IN-SITU GASIFICATION 
MOLTEN SALT COAL GASIFICATION PROCESS 
OCCIDENTAL FLASH PYROLYSIS PROCESS 
SHELL-KOPPERS GASIFICATION PROCESS 
SYNTHANE PROCESS 
TEXACO GASIFICATION PROCESS 
WELLMAN-GALUSHA PROCESS 
WESTINGHOUSE GASIFICATION PROCESS 
WINKLER PROCESS 


Catalysts 

Fluidized-bed catalytic coal-gasification process (US patent; 
pretreatment to minimize agglomeration), 7:49051 

Investigation of coal-gasification catalysis reaction mechanisms. 
Quarterly technical progress report, October-December 
1981, 7:49009 (DOE/MC/14592—5) 

Relative catalytic activity of iron containing minerals for the 
hydrogasification of coal, 7:49050 (SAND—82-0642C) 

Chemical Reaction Kinetics 

Investigation of coal-gasification catalysis reaction mechanisms. 
Quarterly technical progress report, October-December 
1981, 7:49009 (DOE/MC/14592—5) 

Commercialization 

Notes from panel discussion on gasification process 

commercialization prospects, 7:49035 (EPRI-AP—2394) 
Comparative Evaluations 

Evaluation of gasification and gas cleanup processes for use in 
molten-carbonate fuel-cell power plants. Task B interim 
report, 7:50699 (DOE/MC/16220—T6) 

Supplemental studies for anthracite coal gasification to produce 
fuels and chemicals: NEPGAS Project, 7:49024 
(DOE/RA/20221—T1-Vol.2) 

Market 

Notes from panel discussion on gasification process 

commercialization prospects, 7:49035 (EPRI-AP—2394) 
Meetings 

Proceedings of the first annual EPRI contractors’ conference 

on coal gasification, 7:49027 (EPRI-AP—2394) 
Planning 

Notes from panel discussion on gasification process 

commercialization prospects, 7:49035 (EPRI-AP—2394) 
Solar Process Heat 

Solar coal-gasification reactor with pyrolysis-gas recycle 

(Patent application), 7:49052 
COAL GASIFICATION PLANTS 
Computerized Control Systems 

Proceedings of the first annual EPRI contractors’ conference 

on coal gasification, 7:49027 (EPRI-AP—2394) 
Data Acquisition Systems 

Software guide for the UMD data-acquisition system, 7:49047 

(ORNL/TM—8090) 
Design 

Coal to methanol feasibility study: Beluga methanol project. 
Volume II. Technical. Final report, 7:49496 
(DOE/RA/50299—1119-Vol.2) 

Commercial low-Btu coal-gasification plant, 7:49026 
(DOE/RA/50334—1175(Exec.Summ.)) 

Low/medium-Btu coal-gasification feasibility study, 7:49025 
(DOE/RA/20224—1) 

Economic Analysis 

Commercial low-Btu coal-gasification plant, 7:49026 

(DOE/RA/50334—1175(Exec.Summ.)) 


COAL LIQUEFACTION 
Bibliographies 


Engineering 
Coal to methanol feasibility study: Beluga methanol project. 
Volume II. Technical. Final report, 7:49496 
(DOE/RA/50299—1119-Vol.2) 
Feasibility Studies 
Commercial low-Btu coal-gasification plant, 7:49026 
(DOE/RA/50334—1175(Exec.Summ.)) 
Financing 
Coal to methanol feasibility study: Beluga methanol project. 
Volume V. Commercial. Final report, 7:49498 
(DOE/RA/50299—1119-Vol.5) 
Fuel Feeding Systems 
Technical and economic analysis of gasifier feed systems. Task 
I: fixed-bed gasification feed systems, 7:49012 
(DOE/MC/16535—1228) 
Hoppers 
Fairchild Stratos Division’s Type II prototype lockhopper 
valve: METC Prototype Test Valve No. F-1 prototype 
lockhopper valve-testing and development project. Static 
test report, 7:49010 (DOE/MC/16050—1107) 
Materials 
AR & TD Fossil-Energy Materials Program. Quarterly 
progress report, March 31, 1982, 7:50886 (ORNL/FMP— 
82/2) 
Materials technology for coal-conversion processes. Progress 
report, October-December 1981, 7:48978 (ANL/FE—82-9) 
Proceedings of the first annual EPRI contractors’ conference 
on coal gasification, 7:49027 (EPRI-AP—2394) 
Materials Testing 
AR & TD Fossil-Energy Materials Program. Quarterly 
progress report, March 31, 1982, 7:50886 (ORNL/FMP— 
82/2) 
Materials for radiant coolers of entrained slagging gasifiers, 
7:49042 (EPRI-AP—2394) 
On-Line Measurement Systems 
Software guide for the UMD data-acquisition system, 7:49047 
(ORNL/TM—8090) 
Socio-Economic Factors 


Western Coal Planning Assistance Project. Phase I. Final 
report (Montana, North Dakota, Wyoming), 7:50622 (NP— 
2902246) 

Valves 


Pressure-control systems: an approach and design with 
applications for METC valve testing, 7:49011 
(DOE/MC/16050—1117) 

Waste Water 

Anaerobic treatment of gasifier effluents. Quarterly report, 

7:49082 (DOE/FC/10297—T1) 
COAL INDUSTRY 
Employment 

Occupational and traning requirements for expanded coal 
production (as of October 1980) (Forecasting to 1995), 
7:49124 (DOE/IR/10108—1) 

Energy Demand 

Western Coal Planning Assistance Project. Forecasts for 
Western coal/energy development (Montana, North Dakota, 
Wyoming), 7:50623 (NP—2902247) 

Energy Supplies 

Western Coal Planning Assistance Project. Forecasts for 
Western coal/energy development (Montana, North Dakota, 
Wyoming), 7:50623 (NP—2902247) 

Statistics 
Summary of mineral industry activities in Colorado. Part I. 
Coal, 7:49165 (NP—2902053) 
COAL LIQUEFACTION 
See also H-COAL PROCESS 
OCCIDENTAL FLASH PYROLYSIS PROCESS 
SRC-II PROCESS 


SUPERCRITICAL GAS EXTRACTION 
TSL PROCESS 


Bibliographies 
Status of health and environmental research relative to direct 
coal liquefaction: 1976 to the present, 7:49013 
(DOE/NBM—1016) 





COAL LIQUEFACTION PLANTS 
Catalysts 


Catalysts 

Catalytic coal liquefaction. Quarterly report, April-June 1982 
(Ammonium paramolybdate; stannous chloride), 7:49021 
(DOE/PC/40781—T3) 

Development of significantly improved catalysts for coal 
liquefaction and upgradng of coal extracts. Quarterly 
progress report No. 1, October 1-December 31, 1981, 
7:49019 (DOE/PC/40091—T1) 

Role of non-ferrous coal minerals and by-product metallic 
wastes in coal liquefaction. Technical progress report, March 
1, 1981-May 31, 1981, 7:49001 (DOE/ET/14806—21) 

Industrial Medicine 

Status of health and environmental research relative to direct 
coal liquefaction: 1976 to the present, 7:49013 
(DOE/NBM—1016) 

Pilot Plants 

Hydraulic modeling of high pressure letdown systems for 
improving valve design criteria (SRC, SRC-II, Exxon, H- 
coal; report consists of slide reproductions), 7:48979 (CONF- 
820229—1) 

Reaction Intermediates 
Effects of process severity on physiochemical properties of 
preasphaltenes, 7:49074 (SAND—82-0486C) 
Research Programs 
DGMkK annual report, 1980, 7:49057 (NP—2903747) 
Risk Assessment 

Status of health and environmental research relative to direct 
coal liquefaction: 1976 to the present, 7:49013 
(DOE/NBM— 1016) 

Solid Wastes 

Field-simulation analysis for disposal of liquefaction solid 
waste. Second quarterly technical progress report, 7:49103 
(DOE/PC/42682—T2) 

Yields 

Relation of coal characteristics to liquefaction behavior. Part I. 
Objectives, strategy and first survey of coals. Final technical 
report, July 1976- February 1981 (Factor analysis), 7:48995 
(DOE/ET/10587—T1-Pt.1) 

COAL LIQUEFACTION PLANTS 
Air Pollution 

SRC-II process. Task II. Estimation of emissions, 7:49102 

(DOE/PC/40068—T2) 
Computerized Simulation 

ASPEN simulation of an indirect coal-liquefaction plant, 

7:49045 (ORNL/MIT—343) 
Deposits 

Evaluation and analysis of coke formation and deposition in 
coal-liquefaction-process equipment, 7:49046 (ORNL/TM— 
8057) 

Equipment 

International survey of the status of technology of critical 
components for coal-liquefaction processes, 7:49044 
(ORNL/ENG/TM—?24) 

Health Hazards 

SRC-II process. Task 3. Health-risk assessment, 7:49163 

(DOE/PC/40068—T3) 
Heat Exchangers 

International survey of the status of technology of critical 
components for coal-liquefaction processes, 7:49044 
(ORNL/ENG/TM—24) 

Heat Recovery Equipment 

International survey of the status of technology of critical 
components for coal-liquefaction processes, 7:49044 
(ORNL/ENG/TM—24) 

Heaters 

International survey of the status of technology of critical 
components for coal-liquefaction processes, 7:49044 
(ORNL/ENG/TM—24) 

Materials 

AR & TD Fossil-Energy Materials Program. Quarterly 
progress report, March 31, 1982, 7:50886 (ORNL/FMP— 
82/2) 

Materials Testing 
AR & TD Fossil-Energy Materials Program. Quarterly 


progress report, March 31, 1982, 7:50886 (ORNL/FMP— 
82/2) 


ERA Vol. 7, No. 19 / 154S 


Pollution Laws 

SRC-II process. Task 1. Air-pollution regulations, 7:49167 

(DOE/PC/40068—T 1) 
Pollution Regulations 

SRC-II process. Task 1. Air-pollution regulations, 7:49167 
(DOE/PC/40068—T1) 

Pumps 

High temperature packing test program. First quarterly 
technical progress report, October 1-December 26, 1981, 
7:49043 (MTI/WDC—82TRS10) 

International survey of the status of technology of critical 
components for coal-liquefaction processes, 7:49044 
(ORNL/ENG/TM—24) 

Valves 

Coal-liquefaction letdown-valve operating experience at coal- 
liquefaction pilot plants, 7:49048 (ORNL/TM—8222) 

Hydraulic modeling of high pressure letdown systems for 
improving valve design criteria, 7:48979 (CONF-820229—1) 

International survey of the status of technology of critical 
components for coal-liquefaction processes, 7:49044 
(ORNL/ENG/TM—24) 

Packed-bed letdown studies, 7:49049 (ORNL/TM—8238) 

COAL LIQUIDS 
Boiling Points 

Phase-equilibrium properties of coal-derived liquids. Technical 
progress report, January-June 1982, 7:49016 
(DOE/PC/30230—T3) 

Carcinogenesis 

Status of health and environmental research relative to direct 
coal liquefaction: 1976 to the present, 7:49013 
(DOE/NBM— 1016) 

Chemical Analysis 

Selective detection of amino polycyclic aromatic compounds in 

solvent refined coal, 7:49077 
Chemical Composition 

Coal rank effects in the SRC II process, 7:48983 (CONF- 
820909—2) 

Effects of process severity on physiochemical properties of 
preasphaltenes, 7:49074 (SAND—82-0486C) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Solvent-refined-coal (SRC) process. Volume I. Sections I-IV. 
Final report, 7:48986 (DOE/ET/10104—46-Vol.1) 

Coking 

Evaluation and analysis of coke formation and deposition in 
coal-liquefaction-process equipment, 7:49046 (ORNL/TM— 
8057) 

H-Coal-pilot-plant startup-oil study, 7:48989 
(DOE/ET/10152—77) 

Solvent-refined-coal (SRC) process. Volume II. Sections V- 
XIV. Final report, 7:48987 (DOE/ET/10104—46-Vol.2) 

Combustion 

Chemical effects in vaporizing synthetic fuels. Third quarterly 
report, 1 February 1982-30 April 1982, 7:49020 
(DOE/PC/40278—T3) 

Deashing 

Integrated two-stage liquefaction: start up of integrated PDU. 
Quarterly technical progress report, April 1, 1980-June 30, 
1980, 7:49000 (DOE/ET/14804—T3) 

Solvent-refined-coal (SRC) process. Volume I. Sections I-IV. 
Final report, 7:48986 (DOE/ET/10104—46-Vol.1) 

Distillation 

Chemical effects in vaporizing synthetic fuels. Third quarterly 
report, 1 February 1982-30 April 1982, 7:49020 
(DOE/PC/40278—T3) 

Evaporation 

Chemical effects in vaporizing synthetic fuels. Third quarterly 
report, 1 February 1982-30 April 1982, 7:49020 
(DOE/PC/40278—T3) 

Fractionation 

Phase-equilibrium properties of coal-derived liquids. Technical 
progress report, January-June 1982, 7:49016 
(DOE/PC/30230—T3) 
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Health Hazards 

Status of health and environmental research relative to direct 
coal liquefaction: 1976 to the present, 7:49013 
(DOE/NBM—1016) 

Heat Treatments 

Controlled flash pyrolysis. Sixth quarterly technical progress 

report, January-March 1982, 7:49017 (DOE/PC/30264—18) 
Hydrogenation 

Development of unique catalysts for hydrodenitrogenation of 
coal-derived liquids. Final report, September 15, 1978- 
September 15, 1981, 7:48998 (DOE/ET/11429—T2) 

Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, October- 
December 1981, 7:48992 (DOE/ET/10532—T4) 

Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Sixth interim report Task 9: 
hydrotreating 400°F+ SRC-II oil for biological studies, 
7:48993 (DOE/ET/10532—TS) 

Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, January- 
March 1982, 7:48994 (DOE/ET/10532—T6) 

LC-Fining 

Integrated two-stage liquefaction: start up of integrated PDU. 
Quarterly technical progress report, April 1, 1980-June 30, 
1980, 7:49000 (DOE/ET/14804—T3) 

Material Balance 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Mutagen Screening 

Status of health and environmental research relative to direct 
coal liquefaction: 1976 to the present, 7:49013 
(DOE/NBM—1016) 

Mutagenesis 

Isolation of mutagenic aromatic amines from a coal conversion 

oil by cation exchange chromatography, 7:51025 
Performance Testing 

Solvent-refined-coal (SRC) process. Volume II. Sections V- 

XIV. Final report, 7:48987 (DOE/ET/10104—46-Vol.2) 
Quantitative Chemical Analysis 

Determination of alkyl anilines and alkyl pyridines in solvent 
refined coal distillates and aqueous extracts by gas 
chromatography/mass spectrometry, 7:49076 

Rheology 

H-Coal-pilot-plant startup-oil study, 7:48989 
(DOE/ET/10152—77) 

Solvent-refined-coal (SRC) process. Volume I. Sections I-IV. 
Final report, 7:48986 (DOE/ET/10104—46-Vol.1) 

Thermal Conductivity 

Improved instrument for the measurement of the thermal 
conductivity of non-electrolyte liquids. Final report, 7:49058 
(DOE/ER/10393—3) 

Thermodynamic Properties 

Phase-equilibrium properties of coal-derived liquids. Technical 
progress report, January-June 1982, 7:49016 
(DOE/PC/30230—T3) 

Toxicity 

SRC-II process. Task 3. Health-risk assessment, 7:49163 
(DOE/PC/40068—T3) 

Status of health and environmental research relative to direct 
coal liquefaction: 1976 to the present, 7:49013 
(DOE/NBM— 1016) 

COAL MINERS 
Occupations 

Occupational and traning requirements for expanded coal 
production (as of October 1980), 7:49124 (DOE/IR/10108— 
1) 


Productivity 
Psycho-social aspects of productivity in underground coal 
mining, 7:49121 (DOE/ET/12548—10) 
Training 
Occupational and traning requirements for expanded coal 
production (as of October 1980), 7:49124 (DOE/IR/10108— 
1) 


COAL RESERVES 
Resource Development 


COAL MINES 
Baseline Ecology 

A summary of fish and wildlife information needs to surface 
mine coal in the United States. Part 1. Fish and wildlife 
information needs in the federal surface mining permanent 
regulations. Final report, 7:49104 (PB—82-126863) 

A summary of fish and wildlife information needs to surface 
mine coal in the United States. Part 2. The status of state 
surface mining regulations as of January 1980 and the fish 
and wildlife information needs. Final report, 7:49105 (PB— 
82-126871) 

Information Needs 

A summary of fish and wildlife information needs to surface 
mine coal in the United States. Part 1. Fish and wildlife 
information needs in the federal surface mining permanent 
regulations. Final report, 7:49104 (PB—82-126863) 

A summary of fish and wildlife information needs to surface 
mine coal in the United States. Part 2. The status of state 
surface mining regulations as of January 1980 and the fish 
and wildlife information needs. Final report, 7:49105 (PB— 
82-126871) 

Land Reclamation 

Revegetation of acidic coal refuse: effects of soil cover 
material depth and limiting rate on initial establishment, 
7:49097 (ANL/LRP—17) 

Soil-moisture retention curves for evaluating plant moisture 
availability of cover materials and coal refuse from the 
Staunton | reclamation demonstration project, 7:49098 
(ANL/LRP-TM—21) 

Survival and growth of wildlife shrubs and trees on acid-mine 
spoil, 7:49107 (TVA—2902191) 

Planning 

Coal to methanol feasibility study: Beluga methanol project. 
Volume I. Technical. Final report, 7:49495 
(DOE/RA/S50299—1119-Vol.1) 

Revegetation 

Symposium on surface coal mining and reclamation in the 
Northern Great Plains. Research on shrub establishment in 
reclamation of surface-mined lands, 7:51520 (RLO—2232-T2- 
17) 

Socio-Economic Factors 

Western Coal Planning Assistance Project. Phase I. Final 
report (Montana, North Dakota, Wyoming), 7:50622 (NP— 
2902246) 

COAL MINING 
See also ACID MINE DRAINAGE 
LONGWALL MINING 
ROOM AND PILLAR MINING 
SURFACE MINING 
UNDERGROUND MINING 

Coal mining in the West German power industry in 1980, 

7:49133 (NP—2902748) 
Environmental Effects 

Evaluation of the effect of coal cleaning on fugitive elements. 
Final report: Phase II. Part III. State-of-the-art: fate of trace 
elements in coal during mining, preparation, and utilization 
(1076 references), 7:49099 (DOE/EV/04427—S53) 

Statistics 
Mining in West Germany 1980, 7:49132 (NP—2902747) 
COAL PREPARATION 

Fossil-Energy annual report, October 1, 1980-September 30, 

1981, 7:49069 (IS—4794) 
Environmental Effects 

Evaluation of the effect of coal cleaning on fugitive elements. 
Final report: Phase II. Part III. State-of-the-art: fate of trace 
elements in coal during mining, preparation, and utilization 
(1076 references), 7:49099 (DOE/EV/04427—53) 

Magnetic Separators 

Development of high-gradient and open-gradient magnetic 

separation, 7:49136 (CONF-8105161—1) 
COAL RESERVES 
Resource Development 

Western Coal Planning Assistance Project. Phase I. Final 
report (Montana, North Dakota, Wyoming), 7:50622 (NP— 
2902246) 





COAL RESERVES 
Resource Development 


Western Coal Planning Assistance Project. Fact book for 
Western coal/energy development (Montana, North Dakota, 
Wyoming), 7:50624 (NP—2902298) 

Western Coal Planning Assistance Project. Mitigating the 
impacts of coal/energy development in the western states. 
Final report (Montana, North Dakota, Wyoming), 7:50625 
(NP—2902299) 

Western Coal Planning Assistance Project. Workshop report 
(Montana, North Dakota, Wyoming), 7:50626 (NP— 
2902301) 

COAL SEAMS 
Degassing 

Combination gas-producing and waste-water disposal well 
(DOE patent application), 7:49094 

Unconventional gas recovery: state-of-knowledge document, 
7:49243 (PNL—4158) 

Utilizing the unconventional gas resources of the Pottsville 
Formation coals in Tuscaloosa County, Alabama, 7:49128 
(DOE/R4/10333—T1) 

COAL TAR 
Chemical Composition 

Phase equilibria for coal tar-water systems, 7:49041 (EPRI- 

AP—2394) 
Equilibrium 

Phase equilibria for coal tar-water systems, 7:49041 (EPRI- 

AP—2394) 
Fractionation 

Phase equilibria for coal tar-water systems, 7:49041 (EPRI- 

AP—2394) 
Infrared Spectra 

Coal-gasification reactions with on-line in-situ FTIR analysis. 
Second quarterly report, December 4, 1981-March 3, 1982, 
7:49003 (DOE/FE/05122—T2) 

Investigation of the devolatilization of coal under combustion 
conditions, 7:49144 (DOE/ET/10744—T4) 

Molecular Weight 

Characterization of tar products from rapid pyrolysis of 

bituminous coals. Third quarterly progress report, April- 
June 1982 (Vapor phase osmometry), 7:49067 
(DOE/PC/40803—3) 
Sampling 
Coal-gasification reactions with on-line in-situ FTIR analysis. 

Second quarterly report, December 4, 1981-March 3, 1982, 
7:49003 (DOE/FE/05122—T2) 

COAL-DERIVED LIQUIDS 

See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS 


See also MHD GENERATOR ETF 
MHD GENERATOR UTSI 


Air Heaters 

MHD oxidant intermediate-temperature ceramic heater study, 

7:50689 (DOE/NASA/0107—3) 
Combustors 

Coal-fired MHD combustor development project: Phase IIIB. 
First quarterly technical progress report, 13 January-30 
April 1982, 7:50692 (MHD-III—82-072) 

Key contributions in MHD power generation. Quarterly 
technical progress report, June 1-August 31, 1980, 7:50681 
(DOE/ET/15518—6) 

Heat Exchangers 

Ampel experiments: seed and slag deposit tests for an 

MHD/steam bottoming plant, 7:50677 (ANL/MHD—81-14) 
Optimization 

Coal - MHD AE, MHD AE Vol 1. Results of stage 1, 7:50694 

(NE/AVT—80/7) 
Planning 

Coal - MHD AE, MHD AE Vol 1. Results of stage 1, 7:50694 

(NE/AVT—80/7) 
Research Programs 

Critical Contributions in MHD Power Generation. Project 
performance review. Final report, 7:50679 
(DOE/ET/10765—T1) 

Seed-Slag Interactions 
Ampel experiments: seed and slag deposit tests for an 
a bottoming plant, 7:50677 (ANL/MHD—81-14) 

Coal-slag phenomena in MHD generators. Final report, 

7:50691 (EPRI-AP—2201) 


ERA Vol. 7, No. 19 / 156S 


Thermodynamic Cycles 
Coal MHD AE. MHD AE Vol.2. Computer programmes, 
7:50695 (NE/AVT—80/8) 
COASTAL REGIONS 
Mineralogy 

Persistent blooms of surf diatoms along the pacific coast 
U.S.A. I. physical characteristics of the coastal region in 
relation to the distribution and abundance of the species, 
7:51537 

Productivity 

Patterns of primary productivity and biomass in a coastal 

upwelling region, 7:51536 
COASTAL WATERS 
Baseline Ecology 

Bibliography on nekton from the Hawaiian Island Archipelago, 

7:51575 (DOE/NBM—2016053) 
Classification 

Natural fluorescence as a tracer for distinguishing between 
piedmont and coastal plain river water in the nearshore 
waters of Georgia and North Carolina, 7:51533 

COATED FUEL PARTICLES 
Fabrication 

HTGR Fuel Technology Program. Semiannual report for the 

period ending September 30, 1981, 7:50196 (GA-A—16554) 
Performance Testing 
HTGR Fuel Technology Program. Semiannual report for the 
period ending September 30, 1981, 7:50196 (GA-A—16554) 
COATING (SURFACE) 
See SURFACE COATING 
COATINGS 
Materials Testing 

Analysis of refractory fiber insulations and hot-face coatings 
exposed to coal-oil mixture combustion products, 7:49159 
(ORNL/TM—8243) 

COBALT 
Activation Analysis 

Application of neutron-activation analysis to the determination 
of leach rates of simulated nuclear-waste forms, 7:49337 
(ANL—81-34) 

Instrumental activation analysis of molybdenites, 7:50982 (Zfl- 
Mitt—46) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Catalytic Effects 

Investigation of sulfur-tolerant catalysts for selective synthesis 
of hydrocarbon liquids from coal-derived gases, 7:49486 
(DOE/ET/14809—10) 

Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

COBALT 58 
Radiation Monitoring 

Studies of activation products in the terrestrial environment of 
three Swedish nuclear power stations (At Oskarshamn, 
Ringhals, and Barsebaeck.), 7:50345 (LUNFD6/NFRA— 
3031) 

Radioecological Concentration 
Environmental radioactivity in Denmark in 1980, 7:51491 
(RISO-R—447) 
COBALT 60 
Radiation Monitoring 
Studies of activation products in the terrestrial environment of 
three Swedish nuclear power stations (At Oskarshamn, 
Ringhals, and Barsebaeck.), 7:50345 (LUNFD6/NFRA— 
3031) 





157S / ERA Vol. 7, No. 19 


Radioecological Concentration 

Environmental radioactivity in Denmark in 1980, 7:51491 

(RISO-R—447) 
Sealed Sources 

Set of devices for producing radioactive ®Co-sources, 7:49457 

(ZfK—466) 
COBALT ALLOYS 
Chemical Composition 

Prediction of composition of multicomponent rare earth 
compounds for permanent magnets with high temperature 
stable magnetic properties, 7:50930 

Magnetization 

Prediction of composition of multicomponent rare earth 
compounds for permanent magnets with high temperature 
stable magnetic properties, 7:50930 

Wear 

BWR control-rod cobalt-alloy replacement. Final report, 

7:50336 (EPRI-NP—2329) 
COBALT CHLORIDES 
Biological Effects 

Effects of cobalt chloride, nickel chloride, and nickel 

subsulfide upon erythropoiesis in rats, 7:51798 
COBALT PERCHLORATES 
Compatibility 

Stability and compatibility studies with the inorganic explosive 
2-(5-cyanotetrazolato)pentaamminecobalt(III) perchlorate 
(CP), 7:51399 

Stability 

Stability and compatibility studies with the inorganic explosive 
2-(5-cyanotetrazolato)pentaamminecobalt(III) perchlorate 
(CP), 7:51399 

COBALT SULFIDES 
Chemical Preparation 

Synthesis and evaluation of new cathode materials for 
rechargeable lithium batteries. Annual report, April 26, 1976- 
September 15, 1977, 7:50533 (DOE/SF/90363—T1) 

COENZYME II 
See NADP 
CO-GENERATION 
See COGENERATION 

Combined generation of electricity and heat in the dairy 

industry. Final report, 7:50786 (PB—82-123324) 
COGENERATION 
Cost 

Current experience with central-station nuclear cogeneration 

plants, 7:50300 (DOE/SF/02034—T60) 
Demonstration Programs 

Repowering/cogeneration: electricity and industrial process 

heat using central receivers, 7:49751 (CONF-801203—) 
Economics 

HTGR-steam cycle/cogeneration plant economic potential, 

7:50301 (DOE/SF/02034—T62) 
Environmental Impacts 

Twin Cities district heating/cogeneration: an assessment of air- 

quality impacts, 7:51439 (CONF-820627—10) 
Feasibility Studies 

Current experience with central-station nuclear cogeneration 
plants, 7:50300 (DOE/SF/02034—T60) 

Feasibility study for non-conventional fuel use for an industrial 
integrated energy system, La Grange, Georgia, 7:50794 
(DOE/CS/40245—T1) 

Financing 

Overview of DOE solar thermal technology development, 

7:49744 (CONF-801203—) 
Fluidized-Bed Combustors 

Development progress on the atmospheric fluidized bed coal 
combustor for cogeneration gas turbine system for industrial 
cogeneration plants, 7:49160 

Gas Turbines 

Development progress on the atmospheric fluidized bed coal 
combustor for cogeneration gas turbine system for industrial 
cogeneration plants, 7:49160 

Research Programs 

Overview of DOE solar thermal technology development, 

7:49744 (CONF-801203—) 


COLORADO 
Uranium Deposits 


COKE 
Chemical Reaction Yield 
Hydrocarbon autothermal reforming program. Final technical 
report, 28 September 1979-31 October 1981, 7:49467 
(DOE/MC/12734—1138) 
COKE-OVEN GAS 
See COAL GAS 
COKING PLANTS 
Occupational Safety 
Possibilities and efficiency of technical measures for decreasing 
the risk of cancer for employees in the gas industry, 7:51799 
(BMFT-FB-HA—81-020) 
COLCHICINE 
Biological Effects 
Long-term memory: disruption by inhibitors of protein 
synthesis and cytoplasmic flow, 7:51586 
COLLAGEN 
Configuration Interaction 
Epithelial cells lines as models for morphogenesis and cell- 
collagen interactions, 7:51633 (LBL—13501) 
COLLECTIVE ACCELERATORS 
See also ELECTRON-RING ACCELERATORS 
Beam Dynamics 
Image displacement instability in radial line accelerators, 
7:51228 (LA—9234-C) 
Resistance driven bunching mode of an accelerated ion pulse, 
7:51230 (LA—9234-C) 
Electron Beams 
Application of slow space charge waves on an IREB to 
collective ion acceleration, 7:51187 
Reviews 
Recent work on collective accelerators, 7:51278 (LA—9234-C) 
Review of induction linacs, 7:51277 (LA—9234-C) 
Space Charge 
Application of slow space charge waves on an IREB to 
collective ion acceleration, 7:51187 
COLLIDING BEAMS 
Accelerator Facilities 
Example of e-p colliding machine experiments at TRISTAN, 
7:51303 (KEK—80-4) 
Beam Dynamics 
Interaction region, 7:51240 (SLAC—247) 
COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA 
Electron Drift 
Self-consistent electron transport in collisional plasmas, 7:52306 
(LA-UR—82-1034) 
COLLISIONLESS PLASMA 
Charged-Particle Transport 
Methods for two-dimensional charged-particle transport in 
collisionless plasmas, 7:52307 (LA-UR—82-1063) 
COLON 
See LARGE INTESTINE 
COLONIES 
See POPULATIONS 
COLORADO 
Air Quality 
Western oil-shale development: a technology assessment. 
Volume 3: air-quality impacts, 7:49275 (PNL—3830-Vol.3) 
Coal Industry 
Summary of mineral industry activities in Colorado. Part I. 
Coal, 7:49165 (NP—2902053) 
Geochemical Surveys 
National uranium resource evaluation, Cheyenne Quadrangle, 
Wyoming, Colorado, and Nebraska, 7:49303 (PGJ/F— 
115(82)) 
HTGR Type Reactors 
HTGR cogeneration-plant project evaluation for 
Intermountain Region, 7:50309 (GCRA-S—003) 
Process Heat Reactors 
HTGR cogeneration-plant project evaluation for 
Intermountain Region, 7:50309 (GCRA-S—003) 
Uranium Deposits 
Geologic report on the Sand Wash Drilling Project, Moffat 
and Routt Counties, Colorado, 7:49278 (GJBX—176(81)) 





COLORADO 
Uranium Deposits 


National uranium resource evaluation, Cheyenne Quadrangle, 
Wyoming, Colorado, and Nebraska, 7:49303 (PGJ/F— 
115(82)) 

National uranium resource evaluation, Montrose Quadrangle, 
Colorado, 7:49279 (GJQ—010-81) 

Wind Power 
Wind resource assessment in the southwest United States: the 

Southern Rocky Mountain Region, 7:50016 (CONF- 
801203—) 
COLUMBIA RIVER 
Uses 
Seaonality of river use: Columbia & Lower Snake Rivers, 
7:51570 (NP—2901163) 
COLUMBIUM 
See NIOBIUM 
COMBINED COLLECTORS 

Light Pipes 

Comprehensive energy-management program. Hybrid 
photovoltaic/thermal absorber. Annual report, September 1, 
1980-December 31, 1981, 7:50716 (DOE/ER/10098—T1) 

Parabolic Dish Reflectors 
Comprehensive energy-management program. Hybrid 

photovoltaic/thermal absorber. Annual report, September 1, 
1980-December 31, 1981, 7:50716 (DOE/ER/10098—T1) 

Performance Testing 
Materials, Processes and Testing Laboratory residential 

technical progress report, July-October 1981, 7:49714 
(DOE/ET/20279—172) 
COMBINED-CYCLE POWER PLANTS 
See also MHD GENERATOR ETF 

Computerized Control Systems 
Proceedings of the first annual EPRI contractors’ conference 

on coal gasification, 7:49027 (EPRI-AP—2394) 

Control Systems 
Entrained GCC plant simulation including power system 

integrability, 7:49037 (EPRI-AP—2394) 

Moving-bed GCC control study, 7:49036 (EPRI-AP—2394) 

Design 
Coal power and combustion. Quarterly report, April- 

September 1977, 7:49143 (DOE/ET—0025/3) 

Conceptual IGCC power plant design. Second quarterly 
progress report, FY-1982, January 1-March 31, 1982, 7:50115 
(DOE/FE/15067—2) 

Low/medium-Btu coal-gasification feasibility study, 7:49025 
(DOE/RA/20224—1) 

Feasibility Studies 
Conceptual IGCC power plant design. Second quarterly 

progress report, FY-1982, January 1-March 31, 1982, 7:50115 
(DOE/FE/15067—2) 

Effective method for MHD retrofit of power plants, 7:50106 
(ANL/MHD-—%1-10) 

Low/medium-Btu coal-gasification feasibility study, 7:49025 
(DOE/RA/20224—1) 

Financing 
Cool water coal gasification-combined cycle project, 7:49034 

(EPRI-AP—2394) 

Flowsheets 

Cool water coal gasification-combined cycle project, 7:49034 
(EPRI-AP—2394) 

Fluidized-Bed Combustors 

Pressurized fluidized-bed combustion component test and 
integration unit: Title I report, 7:50110 (DOE/ET/10409—1- 
Sect. 13) 

Pressurized fluidized-bed combustion component test and 

integration unit: Title I report. Section 14. Cost estimate 
details, appendix II, 7:50111 (DOE/ET/10409—1-Sect. 14) 
Fuels 

Conceptual IGCC power plant design. Second quarterly 
progress report, FY-1982, January 1-March 31, 1982, 7:50115 
(DOE/FE/15067—2) 

Gas Turbines : 

High Temperature Turbine Technology Program: Phase II. 
Technology test and support studies. Technical progress 
report, July 1-September 30, 1981, 7:50108 (CW-WR—76- 
020.95A) 

High Temperature Turbine Technology Program: Phase II. 
Technology test and support studies. Annual technical 
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progress report, January 1-December 31, 1981, 7:50109 (CW- 
WR —76-020.96A) 
Load Management 
Moving-bed GCC control study, 7:49036 (EPRI-AP—2394) 
Mathematical Models 
Entrained GCC plant simulation including power system 
integrability, 7:49037 (EPRI-AP—2394) 
Recommendations 
Low/medium-Btu coal-gasification feasibility study, 7:49025 
(DOE/RA/20224—1) 
Simulation 
Entrained GCC plant simulation including power system 
integrability, 7:49037 (EPRI-AP—2394) 
Moving-bed GCC control study, 7:49036 (EPRI-AP—2394) 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
SPONTANEOUS COMBUSTION 
Environmental Effects 
Evaluation of the effect of coal cleaning on fugitive elements. 
Final report: Phase II. Part III. State-of-the-art: fate of trace 
elements in coal during mining, preparation, and utilization 
(1076 references), 7:49099 (DOE/EV/04427—53) 
Mathematical Models 
Basic combustion and pollutant-formation processes for 
pulverized fuels. Quarterly technical progress report No. 7, 1 
April 1982-30 June 1982, 7:49152 (DOE/PC/30306—T7) 
Research Programs 
Sandia Combustion Research Program. Annual report, 1980, 
7:49148 (DOE/NBM—2018143) 
Test Facilities 
Sandia Combustion Research Program. Annual report, 1980, 
7:49148 (DOE/NBM—2018143) 
COMBUSTION CHAMBERS 
See also COMBUSTORS 
Mechanical Vibrations 
Dynamic properties of flames and their influence on the 
occurrence of self-induced furnace vibrations, 7:51155 (NP— 
2903753) 
COMBUSTION KINETICS 
Dynamic properties of flames and their influence on the 
occurrence of self-induced furnace vibrations, 7:51155 (NP— 
2903753) 
COMBUSTION PRODUCTS 
See also 3sMETHYLCHOLANTHRENE 
Corrosive Effects 
Analysis of refractory fiber insulations and hot-face coatings 
exposed to coal-oil mixture combustion products, 7:49159 
(ORNL/TM—8243) 
Materials technology for coal-conversion processes. Progress 
report, October-December 1981, 7:48978 (ANL/FE—82-9) 
Purification 
Demonstration of the feasibility of a magnetically stabilized 
bed for the removal of particulates and alkali. Quarterly 
technical progress report No. 7, 7:49145 (DOE/ET/15055— 
TS 


COMBUSTORS 
See also PULSE COMBUSTORS 
Design 

Coal-fired MHD combustor development project: Phase IIIB. 
First quarterly technical progress report, 13 January-30 
April 1982, 7:50692 (MHD-III—82-072) 

Fundamental characterization of alternate-fuel effects in 
continuous-combustion systems. Final technical report, 15 
August 1977-30 November 1981, 7:51153 (DOE/ET/11313— 
11) 

Gas turbine demonstration of pyrolysis: derived fuels. Third 
technical progress report, July 1, 1979-December 31, 1981, 
7:50112 (DOE/ET/13333—T1) 

Exhaust Gases 

Fundamental characterization of alternate-fuel effects in 

continuous-combustion systems. Final technical report, 15 


August 1977-30 November 1981, 7:51153 (DOE/ET/11313— 
11) 
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Operation 
Gas turbine demonstration of pyrolysis: derived fuels. Third 
technical progress report, July 1, 1979-December 31, 1981, 
7:50112 (DOE/ET/13333—T1) 
Synthetic Fuels 
Fundamental characterization of alternate-fuel effects in 
continuous-combustion systems. Final technical report, 15 
August 1977-30 November 1981, 7:51153 (DOE/ET/11313— 
11) 
COMETS 
Polarization 
Optical polarimetry of Comet West 1976 VI, 7:51922 
COMMERCIAL BUILDINGS 


See also HOTELS 
SHOPPING CENTERS 


Daylighting 
Commercial-building daylighting, 7:50721 (LBL—14348) 
Energy Management 
Energy management guide for commercial facilities: the 
Governor's Energy Conservation Commitment Program, 
7:50729 (NP—2905340) 
Photovoltaic Power Supplies 
Intermediate photovoltaic system application experiment 
operational performance report. Volume 1 for CDC Light 
Manufacturing Bldg., San Bernardino, CA, 7:49728 
(SAND—81-7089/1) 
COMMERCIAL SECTOR 
Energy Consumption 
Energy-conservation indicators, 7:50587 (PNL—4285) 
Solar Cell Arrays 
Commercial/industrial photovoltaic module and array 
requirement study. Final report, 7:49716 
(DOE/JPL/955698—81/1) 
Solar Cells 
Commercial/industrial photovoltaic module and array 
requirement study. Final report, 7:49716 
(DOE/JPL/955698—81/1) 
COMMUNITIES 
Classification 
Classification of plant communities at the Savannah River 
Plant, 7:51503 (DOE/SR/01026—2) 
Energy Audits 
Introduction to community energy auditing: analyzing supplies, 
demands, and systems in a community, 7:50789 
(ANL/CNSV—24) 
Solar Architecture 
Implementing renewable energy through a redevelopment 
project, 7:50792 (CONF-801203—) 
COMPARTMENTS 
Multivariate Analysis 
A reinforcement-depletion urn problem-I. basic theory, 7:52467 
COMPATIBILITY (IMMUNOLOGICAL) 
See IMMUNITY 
COMPLEMENT 
Antigen-Antibody Reactions 
Comprehensive technical report covering the period 1968-1977, 
7:51725 (DOE/ER/03634—T1) 
COMPOSITE MATERIALS 
Elasticity 
Elastic constants and internal friction of fiber-reinforced 
composites, 7:50959 (NBSIR—82-1667) 
Elastic constants of fiber-reinforced boron-aluminum: a critical 
comparison of observation and theory, 7:50960 (NBSIR—82- 
1667) 
Wave propagation and elastic constants in particulate and 
fibrous composites, 7:50958 (NBSIR—82-1667) 
Friction 
Elastic constants and internal friction of fiber-reinforced 
composites, 7:50959 (NBSIR—82-1667) 
Materials Testing 
Current status of standardized nonmetallic cryogenic laminates, 
7:52397 (NBSIR—82-1667) 
COMPOUND NUCLEI 
Nuclear Radii 
Change of a mean square radius and quadrupole moment of 
heavy deformed nuclei at excitation of compound states, 
7:52171 (SINR-R—4-80-712) 


Quadrupole Moments 

Change of a mean square radius and quadrupole moment of 
heavy deformed nuclei at excitation of compound states, 
7:52171 (JINR-R—4-80-712) 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE 
Meetings 

International conference on seasonal thermal-energy storage 
and compressed-air energy storage, 7:50523 (PNL-SA— 
10347-Vol.1) 

International conference on seasonal thermal-energy storage 
and compressed-air energy storage, 7:50524 (PNL-SA— 
10347-Vol.2) 

Technology Transfer 

Utility applications program. Annual report for 1981, 7:50518 
(PNL—4280) 

COMPRESSED AIR STORAGE POWER PLANTS 
Design 

Design of an adiabatic compressed air storage plant, 7:50516 

(CONF-801203—) 
Economic Analysis 

Assessment of second-generation compressed-air energy- 

storage concepts, 7:50517 (PNL—3978) 
Feasibility Studies 

Assessment of second-generation compressed-air energy- 
storage concepts, 7:50517 (PNL—3978) 

Utility applications program. Annual report for 1981, 7:50518 
(PNL—4280) 

Power Generation 

Design of an adiabatic compressed air storage plant, 7:50516 

(CONF-801203—) 
Technology Assessment 

Assessment of second-generation compressed-air energy- 
storage concepts, 7:50517 (PNL—3978) 

Utility applications program. Annual report for 1981, 7:50518 
(PNL—4280) 

COMPRESSIBLE FLOW 
Heat Transfer 

Heat transfer in the two-dimensional turbulent boundary layer 
at the wall in a compressible accelerated flow with different 
free-flow turbulence, 7:51129 (NP—2903752) 

COMPUTER AXIAL TOMOGRAPHY SCANNING 
See CAT SCANNING 
COMPUTER CODES 

A computer program for nuclear lifetimes measurements by 

DSAM using a self-supporting target, 7:52103 (ISN—81-12) 
A Codes 

ADPIC: a tool for the NEST-On-Scene-Commander, 7:51421 
(UCID—19398) 

Application of adjusted data in calculating fission-product 
decay energies and spectra (ADENA code), 7:52157 (LA— 
9362-MS) 

Aquifer thermal energy storage costs with a seasonal heat 
source (Analysis using AQUASTOR computer code), 
7:50552 (PNL—4135) 

Final report of performance under Contract No. AC01-80ET- 
41109 for the Department of Energy. Part I. (Phase A001): 
ASPEN support and the development of the FAST 
methodology, 7:51081 (DOE/ET/41109—T1-Pt.1) 

Oak Ridge Automated Downstream Accounting Model: 
structure and users’ guide, 7:51571 (ORNL/TM—8031) 

Verification problems for ARTOO, an automatically rezoning 
two-dimensional finite-difference wavecode, 7:52453 
(SAND—81-2236) 

C Codes 

Application of the LOCA code CUPIDON: an assessment of 
the cladding behaviour in the flash tests (PWR; BWR), 
7:50392 (CEA-CONF—S5815) 

CHNHYD: a channel hydrodynamic model for simulating 
flows and water surface elevations in a stream/river 
network, 7:51530 (ORNL—5701) 

Computerized instrumented residential audit: CIRA Version 
1.0 reference manual, 7:50723 (LBL-PUB—442) 





COMPUTER GRAPHICS 
D Codes 


D Codes 

Documentation and user's guide for DOSTOMAN: a pathways 
computer model of radionuclide movement, 7:51561 
(DPST—81-549) 

E Codes 

PROSYS/ECONMAT users’ guide: solar industrial-process- 

heat feasibility evaluation, 7:49870 (SERI/TR—733-724) 
F Codes 

B & W FREY calculations: four-pump coastdown, locked 
rotor, rod group withdrawal, 7:50418 (EPRI-NP—2252) 

Final report of performance under Contract No. AC01-80ET- 
41109 for the Department of Energy. Part I. (Phase A001): 
ASPEN support and the development of the FAST 
methodology, 7:51081 (DOE/ET/41109—T1-Pt.1) 

Final report of performance under Contract No. AC01-80ET- 
41109 for the Department of Energy. Part II. (Phase A002): 
development of the FAST-C methodology, 7:51082 
(DOE/ET/41109—T1-Pt.2) 

Final report of performance under Contract No. AC01-80ET- 
41109 for the Department of Energy. Part III. Source code 
for FAST-E and FAST-C models, 7:51083 
(DOE/ET/41109—T1-Pt.3) 

Gas-cooled reactor programs. Fuel-management positioning 
and accounting module: FUELMANG Version V1.11, 
September 1981, 7:50292 (ORNL—S5718) 

Internal fuel motion phenomenology: FUMO-E code analysis 
of PINEX experiments, 7:50431 (HEDL-SA—2629-FP) 
Simulation program for energy analysis of multiroom houses 

for solar energy studies, 7:50738 (TKK-F-A—436) 
G Codes 

Advanced wellbore thermal simulator GEOTEMP2. 
Appendix. Computer program listing, 7:49956 (SAND—82- 
7003-App.) 

Computing a trust region step, 7:52437 (ANL—81-83) 

Forecast of geothermal-drilling activity, 7:49990 (SAND—82- 
7012) 

Gust structure analysis for WECS: design and performance 
analysis, 7:50049 (DOE/ET/23007—80-2) 

Simple computer program to model 3-dimensional 
underground heat flow with realistic boundary conditions, 
7:49913 

H Codes 

Application of the HEC-5 hydropower routines. Training 

document, 7:49514 (AD-A—106705/7) 
Libraries 

CRAY-1S integer vector utility library, 7:52457 (SAND—82- 

8225) 
M Codes 

Application of differential sensitivity theory to a 
neutronic/thermal-hydraulic reactor safety code (MELT 
code;LMFBR), 7:50493 

Sandia National Laboratories CDC7800 version of MORSE- 
SGC, 7:52234 (SAND—80-1337) 

Manuals 

Computerized instrumented residential audit: CIRA Version 

1.0 reference manual, 7:50723 (LBL-PUB—442) 
O Codes 

ORION: an interactive post-processor for the analysis codes 

NIKE2D, DYNA2D, and TACO2D, 7:52460 (UCID— 
19310) 
P Codes 

An iterative algorithm to produce a positive definite 
correlation matrix from an approximate correlation matrix 
(with a program user's guide), 7:52452 (SAND—81-1376) 

Laterally loaded drilled pier research. Volume 2: research 
documentation. Final report (Analysis of pier foundation 
movement using PADLL computer code), 7:50142 (EPRI- 

EL—2197) 
Modifications to POISSON, 7:51192 (ANL/PHY—81-2) 
PICLE: a 2-D code for laser-beam - gas-jet interaction studies, 
7:52391 (KMSF-U—1195) 
PRESS: a computer program for evaluating explosive-material 
loading processes, 7:51406 (SAND—82-0338C) 
PROSYS/ECONMAT users’ guide: solar industrial-process- 
heat feasibility evaluation, 7:49870 (SERI/TR—733-724) 

R Codes 

Drift-flux model of two-phase flow for RETRAN, 7:50162 
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Evaluation of time-dependent loading analysis on a piping 
network using RELAP4/REPIPE, 7:50326 

Modeling loss-of-fluid test small-break experiments with 
RETRAN, 7:50490 

One-dimensional reactor kinetics model for RETRAN, 7:50489 

Ray Trace, 7:51191 (ANL/PHY—81-2) 

RETRAN dynamic slip model, 7:50488 

S Codes 

Finite-element-method evaluation. Final report, 7:52439 
(BDX—613-2813) 

Modules for estimating solid waste from fossil-fuel 
technologies, 7:51558 (BNL—51474) 

SLAVE: a package of enhancements for the VAX/VMS EDT 
text editor, 7:52455 (SAND—82-0726) 

Use of SPICE2 for the design of high-temperature electronic 
circuits, 7:51143 (ORNL/Sub—7685/11) 

User's guide for the stock-recruitment model validation 
program. Environmental Sciences Division Publication No. 
1985, 7:51529 (NUREG/CR—2562) 

Specifications 

Software/firmware design specification for 10-MWe solar- 
thermal central-receiver pilot plant, 7:49774 (MCR—80- 
1377) 

T Codes 

High energy charged particle optics computer programs, 
7:51189 (ANL/PHY—81-2) 

New features in TRANSPORT, 7:51190 (ANL/PHY—81-2) 

TART input manual, 7:52235 (UCID—17026-Rev.2) 

TOM MIX: a computer code for calculating steam explosion 
phenomena (PWR; BWR), 7:50451 (NUREG/CR—2689) 

W Codes 

WONDY V: a one-dimensional finite-difference wave- 

propagation code, 7:52451 (SAND—81-0930) 
COMPUTER GRAPHICS 
Computer Codes 

ORION: an interactive post-processor for the analysis codes 
NIKE2D, DYNA2D, and TACO2D, 7:52460 (UCID— 
19310) 

Display Devices 

Modified BITBLT and related display architectures for rapid 

vector generation, 7:52447 (LA-UR—81-3756) 
Programming 

Experiences with distributing graphic software between 
processors, 7:52446 (LA-UR—81-3682) 

Novel techniques for three-dimensional data display, 7:52464 
(UCRL—86797) 

Programming Languages 

Evaluation of energy spectral information in nuclear imaging 
and investigation of protein binding of radiogallium. 
Progress report, October 1, 1981-November 30, 1982, 
7:51662 (DOE/EV/04625—T2) 

COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS 
Computerized Simulation 
Models for computer-aided simulation of communication flows 
in computer networks, 7:52444 (KFK—3086) 
Data Processing 
Experience in Job Networking at CNEN, 7:52440 (CNEN- 
RT/EDP—(80)5) 
Research Programs 
Computing Division two-year operational plan, FY 1982-1983, 
7:52445 (LA—9335-MS) 
Security 
Report on Albuquerque conference of the Computer Security 
Group, 7:52450 (PNL-SA—10313) 
COMPUTERIZED CONTROL SYSTEMS 
Programming 
Modular system for the control of complex accelerators using 
portable software, 7:51281 (LA—9234-C) 
COMPUTERS 
Equipment Interfaces 
Evaluation of energy spectral information in nuclear imaging 
and investigation of protein binding of radiogallium. 
Progress report, October 1, 1981-November 30, 1982, 
7:51662 (DOE/EV/04625—T2) 
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Photovoltaic Power Supplies 
Intermediate photovoltaic system application experiment 
operational executive summary. Volume 9. For Newman 
Power Station, El Paso, TX, 7:49732 (SAND—81-7100/9) 
Secrecy Protection 
Methodology for assessing the security risks associated with 
computer sites and networks. Part 1: development of a 
formal questionnaire for collecting security information, 
7:52463 (UCRL—53292-Pt.1) 
Specifications 
Software/firmware design specification for 10-MWe solar- 
thermal central-receiver pilot plant, 7:49774 (MCR—80- 
1377) 
CONCENTRATING COLLECTORS 
See also FIXED MIRROR COLLECTORS 
Heat Transfer 
Forced convection heat transfer for two-phase helical flow in a 
solar receiver, 7:49907 
CONCENTRATOR SOLAR CELLS 
Cooling 
Passive cooling measurements for a concentrating photovoltaic 
array, 7:49642 
Cost 
Manufacturing cost analysis of 1980 vintage photovoltaic 
arrays, 7:49616 (SAND—81-7010) 
Design 
Manufacturing cost analysis of 1980 vintage photovoltaic 
arrays, 7:49616 (SAND—81-7010) 
Manufacturing 
Manufacturing cost analysis of 1980 vintage photovoltaic 
arrays, 7:49616 (SAND—81-7010) 
Meetings 
Photovoltaic concentrator technology project, 7:49617 
(SAND—82-0239) 
Performance Testing 
Terrestrial photovoltaic power systems with sunlight 
concentration. Annual progress report, 1980-81, 7:49718 
(DOE/NBM—2017678) 
Uses 
Photovoltaic concentrator technology project, 7:49617 
(SAND—82-0239) 
CONCRETES 
Chemical Preparation 
Historical development of polymer concrete, 7:50950 (BNL— 
31096) 
Dehydration 
Water release from heated concretes, 7:50961 (NUREG/CR— 
2279) 
Mechanical Properties 
Historical development of polymer concrete, 7:50950 (BNL— 
31096) 
CONDENSATION NUCLEI 
Counting Techniques 
Particle size sensitivity of condensation nucleus counters, 
7:51370 
CONDENSATION (VAPOR) 
See VAPOR CONDENSATION 
CONDENSED AROMATICS 


See also ANTHRACENE 
BENZOPYRENE 
CHRYSENE 
FLUORENE 
NAPHTHALENE 
PERYLENE 
PHENANTHRENE 
PYRENE 

Biological Effects 


Termination of in vitro DNA synthesis at AAF adducts in the 
DNA, 7:51629 
Chemical Preparation 
Synthesis of 4-tert-butyl-1,1-dimethylindan and 7-tert-Butyl-3,3- 
dimethyl-1-indanone and a comparison of isomers, 7:51023 
CONDENSERS 
Biological Fouling 
Effects of brush cleaning upon microfouling in an OTEC 
simulation system. Final report, 7:49787 (ANL/OTEC- 
BCM—025) 


CONTAINMENT BUILDINGS 
Failures 


Cl 


leaning ; 

Effects of brush cleaning upon microfouling in an OTEC 
simulation system. Final report, 7:49787 (ANL/OTEC- 
BCM—025) 

Design 
Design and analysis of a 5-MW vertical-fluted-tube condenser 
for geothermal applications, 7:49978 (ORNL/TM—8100) 
Testing 
Design and analysis of a 5-MW vertical-fluted-tube condenser 
for geothermal applications, 7:49978 (ORNL/TM—8100) 
CONFERENCES 
See MEETINGS 

CONNECTICUT 

Energy Consumption 

Connecticut energy update 1981-1982, 7:50599 (NP—2902049) 
Energy Supplies 

Connecticut energy update 1981-1982, 7:50599 (NP—2902049) 

CONNECTICUT YANKEE REACTOR 

Legal Aspects 
Systematic Evaluation Program. Status summary report, 
7:50439 (NUREG—0485-Vol.4-No.6) 
Reactor Safety 
Systematic Evaluation Program. Status summary report, 
7:50439 (NUREG—0485-Vol.4-No.6) 
CONNECTIONS 
See JOINTS 
CONNECTIVE TISSUE 
Biosynthesis 
Fibronectin production by human mammary cells, 7:51614 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSOLES 
Evaluation of safety-parameter display concepts. Final report 
(PWR;BWR), 7:50335 (EPRI-NP—2239-Vol.1) 
CONSTRUCTION INDUSTRY 
Productivity 
Exploratory study of the major factors influencing craft 
productivity in nuclear power plant construction. Volume I, 
7:50288 (DOE/AD/06333—T1) 
CONSUMERS MICHIGAN PALISADES REACTOR 
See PALISADES-1 REACTOR 
CONSUMERS POWER COMPANY MIDLAND-1 
See MIDLAND-1 REACTOR 
CONSUMERS POWER COMPANY MIDLAND-2 
See MIDLAND-2 REACTOR 
CONTAINERS 
See also HOPPERS 


PRESSURE VESSELS 
TANKS 


Air Filters 
Carbon-composite filter for radioactive-waste-storage 
containers, 7:49378 (RFP—3326) 
Impact Tests 
TRUPACT transuranic waste transportation system, 7:49331 
(SAND—81-2101C) 
Materials Testing 
TRUPACT transuranic waste transportation system, 7:49331 
(SAND—81-2101C) 
Thermal Analysis 
TRUPACT transuranic waste transportation system, 7:49331 
(SAND—81-2101C) 
Vents 
Carbon-composite filter for radioactive-waste-storage 
containers, 7:49378 (RFP—3326) 
CONTAINMENT BUILDINGS 
Decontamination 
Natural iodine removal mechanisms in a reactor containment 
building, 7:50435 (INIS-mf—6937) 
Explosions 
Effect of stone-filling on the progress of the explosion of a 
hydrogen - air mixture in a container, 7:50427 (FOA-C— 
20408-D1) 
Simulation of pressure waves from deflagrating gas clouds, 
7:50387 (BMFT—150385-1) 
Failures 
Prediction of failure modes for concrete nuclear-containment 
buildings (PWR), 7:50176 (LA-UR—82-342) 





CONTAINMENT SYSTEMS 
Impact Strength 


Impact Strength 

Automobile impact forces on concrete wall panels, 7:50457 

(NUREG/CR—2790) 
Mockup 

Effect of stone-filling on the progress of the explosion of a 
hydrogen - air mixture in a container, 7:50427 (FOA-C— 
20408-D 1) 

Pressure Gradients 

Occurrence of local pressure peaks during the diffraction of 
detonation waves at a nuclear power plant, 7:50385 
(BMFT—150-385-2) 

Simulation of pressure waves from deflagrating gas clouds, 
7:50387 (BMFT—150385-1) 

Pressure Release 

Effect of stone-filling on the progress of the explosion of a 
hydrogen - air mixture in a container, 7:50427 (FOA-C— 
20408-D 1) 

Stress Analysis 

Occurrence of local pressure peaks during the diffraction of 
detonation waves at a nuclear power plant, 7:50385 
(BMFT—150-385-2) 

Prediction of failure modes for concrete nuclear-containment 
buildings (PWR), 7:50176 (LA-UR—82-342) 

CONTAINMENT SYSTEMS 
Construction 

Igloo containment system for improvised explosive devices, 

7:51420 (SAND—80-2156) 
Design 

Igloo containment system for improvised explasive devices, 

7:51420 (SAND—80-2156) 
Explosions 

Analytical determination of the gas-explosion pressure field. 
Final report (BWR), 7:50386 (BMFT—150-415) 

Gas explosions and their effects upon reactor components 
which are vital from a safety point of view, 7:50514 (BG- 
Trans—5763) 

Venting processes: Effects on the vicinity, 7:50436 (INIS-mf— 
6943) 

Failure Mode Analysis 

BWR containment failure analysis during degraded-core 

accidents, 7:50398 (CONF-820609—55) 
Performance 

Igloo containment system for improvised explosive devices, 
7:51420 (SAND—80-2156) 

Large dry PWR containment mitigation strategies during 
severe accidents, 7:50470 (SAND—82-0739C) 

Performance Testing 

Composite-flywheel burst-containment study, 7:50818 

(UCRL—15452) 
Pressure Release 

Venting processes: Effects on the vicinity, 7:50436 (INIS-mf— 

6943) 
Pumps 

Assessment of scale effects on vortexing, swirl, and inlet losses 
in large scale sump models. Containment sump reliability 
studies, generic task A-43 (PWR; BWR), 7:50453 
(NUREG/CR—2760) 

Radioactive Effluents 

Large dry PWR containment mitigation strategies during 

severe accidents, 7:50470 (SAND—82-0739C) 
Safety 

Composite-flywheel burst-containment study, 7:50818 
(UCRL—15452) 

CONTAINMENT SYSTEMS EXPERIMENT 

Large-scale fission product containment tests, 7:50500 

CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTINENTAL SHELF 
Baseline Ecology 

Patterns of primary productivity and biomass in a coastal 

upwelling region, 7:51536 
Hydrology 

The intrusion of Gulf Stream water across the continental shelf 

due to topographically-induced upwelling, 7:51908 
Leasing 

South Atlantic summary report 2. Revision of Outer 

Continental Shelf oil and gas activities in the South Atlantic 
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(US) and their onshore impacts, 7:49170 (USGS-OFR—82- 
15) 
Natural Gas Deposits 

Proposed five-year OCS oil and gas lease-sale schedule: final 
supplement to the Final Environmental Statement, January 
1982-December 1986. Volume 1 of 2 (ME, NH, MA, RI, 
CT, NY, NJ, DE, MD, VA, NC, SC, GA, FL, AL, LA, 
TX, CA, AK, MS), 7:49206 (NP—2906137) 

South Atlantic summary report 2. Revision of Outer 
Continental Shelf oil and gas activities in the South Atlantic 
(US) and their onshore impacts, 7:49170 (USGS-OFR—82- 
15) 

Petroleum Deposits 

Proposed five-year OCS oil and gas lease-sale schedule: final 
supplement to the Final Environmental Statement, January 
1982-December 1986. Volume 1 of 2 (ME, NH, MA, RI, 
CT, NY, NJ, DE, MD, VA, NC, SC, GA, FL, AL, LA, 
TX, CA, AK, MS), 7:49206 (NP—2906137) 

South Atlantic summary report 2. Revision of Outer 
Continental Shelf oil and gas activities in the South Atlantic 
(US) and their onshore impacts, 7:49170 (USGS-OFR—82- 
15) 

Temperature Distribution 

The intrusion of Gulf Stream water across the continental shelf 

due to topographically-induced upwelling, 7:51908 
Water Currents 

Nearshore transport processes affecting the dilution and fate of 
energy-related contaminants. Progress report, 1 October 
1980-31 May 1982, 7:51543 (DOE/EV/10331—T2) 

On the effects of buoyancy flux on continental shelf 
circulation, 7:51541 


CONTROL ELEMENTS 


See also SCRAM RODS 
BWR control-rod cobalt-alloy replacement. Final report, 
7:50336 (EPRI-NP—2329) 


CONTROL RODS 


See CONTROL ELEMENTS 


CONTROL SYSTEMS 


(For automated processes including feedback.) 
See also COMPUTERIZED CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 


Computerized Simulation 
Study of control problems in active solar systems. Final report, 
7:49825 (DOE/CS/30200—T1) 
Design 
Control theory and electrical networks; towards an 
understanding of energy-efficient power-conversion 
networks. Final report, 7:51142 (DOE/ER/10018—T1) 
Display Devices 
Remote equipment technology. Final report for GFY 1880, 
7:50225 (DOE/SF/71031—T33) 
Integrated Circuits 
Control theory and electrical networks; towards an 
understanding of energy-efficient power-conversion 
networks. Final report, 7:51142 (DOE/ER/10018—T1) 
Operation 
Adaptive inferential control applied to distillation column 
model, 7:51079 (DOE/ER/10645—3) 
Parametric Analysis 
Study of control problems in active solar systems. Final report, 
7:49825 (DOE/CS/30200—T 1) 
Performance 
Adaptive inferential control applied to distillation column 
model, 7:51079 (DOE/ER/10645—3) 
Performance Testing 
Toward a metrology for precision-machine-tool control 
systems, 7:51095 (UCID—19434) 


CONTROL THEORY (REACTOR) 


See REACTOR KINETICS 


COOK-1 REACTOR 


Economic Impact 
Socio-economic impacts of nuclear generating stations: D. C. 


Cook case study, 7:50181 (NUREG/CR—2749-Vol.4) 
Social Impact 


Socio-economic impacts of nuclear generating stations: D. C. 
Cook case study, 7:50181 (NUREG/CR—2749-Vol.4) 
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Socio-Economic Factors 
Socio-economic impacts of nuclear generating stations: D. C. 
Cook case study, 7:50181 (NUREG/CR—2749-Vol.4) 
COOK-2 REACTOR 
Economic Impact 
Socio-economic impacts of nuclear generating stations: D. C. 
Cook case study, 7:50181 (NUREG/CR—2749-Vol.4) 
Social Impact 
Socio-economic impacts of nuclear generating stations: D. C. 
Cook case study, 7:50181 (NUREG/CR—2749-Vol.4) 
Socio-Economic Factors 
Socio-economic impacts of nuclear generating stations: D. C. 
Cook case study, 7:50181 (NUREG/CR—2749-Vol.4) 
COOLANT LOOPS 
See also REACTOR COOLING SYSTEMS 
Pressure Drop 
Pressure drop behaviour of the LOBI installation, 7:51123 
(EUR—6971) 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 


See also COOLANT LOOPS 
PASSIVE SOLAR COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
SOLAR COOLING SYSTEMS 


Ammonia 

Technical and economic assessment of the use of ammonia 
expanders for energy recovery in air-cooled power plants, 
7:50118 (PNL—3279) 

Performance 

High-ampacity terminations. Final report, 7:50143 (EPRI-EL— 
2233) 

COORDINATED RESEARCH PROGRAMS 
Political Aspects 

Joint federal research and development process to meet state 
and local needs. Part 1. Science and technology and political 
decision making, 7:50570 (DOE/CS/20251—T1-Pt.1) 

Joint federal research and development process to meet state 
and local needs. Part 2. Federal response mechanism, 
7:50571 (DOE/CS/20251—T1-Pt.2) 

Joint federal research and development process to meet state 
and local needs. Part 3. Catalog of federal science and 
technology resources, 7:50572 (DOE/CS/20251—T1-Pt.3) 

COPPER 
Activation Analysis 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Electric Conductivity 

Structure and physical properties of sputtered metallic 

superlattices, 7:50904 
Electron Beam Melting 

60 kW electron beam extraction into the air from the EhLV-4 

accelerator, 7:51263 (INIS-SU—62) 
Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Oxidation 

Oxidation of copper studied by electron scattering techniques, 

7:50927 
Physical Radiation Effects 

Comparison of initial damage rates due to electron and neutron 
irradiations measured by internal friction techniques. III. 
Neutron energy dependence (67 keV to 1 MeV), 7:50964 

Effect of cold work on void formation and growth in copper 
during high voltage electron microscope irradiation, 7:50823 

Proton Reactions 

Experimental investigation of proton pairs direct knocking-out 
from ®Li, 1*C, Al and Cu nuclei by 640 MeV protons, 
7:52121 (SINR—R-1-81-568) 


CORDOBA REACTOR 
Steam Generators 


Quantitative Chemical Analysis 
Feedwater cleanup for combined electrolysis catalytic 
exchange. Final report, 7:49370 (MLM—2970) 
Spectrophotometry 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 
Sputtering 
Structure and physical properties of sputtered metallic 
superlattices, 7:50904 
Superlattices 
Structure and physical properties of sputtered metallic 
superlattices, 7:50904 
Thermodynamic Properties 
Influence of solute additions of copper and silver on the 
diffusivity and thermodynamic properties of oxygen in liquid 
indium, 7:51031 
COPPER 64 TARGET 
Photonuclear Reactions 
Experimental set-up and technique for investigation of 
reactions yA — bx using quasi-monochromatic polarized 
photon beam, 7:52102 (EFI—417(24)-80) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
Biological Fouling 
OTEC biofouling, corrosion, and materials program. Progress 
report, March 1978-March 1981, 7:49786 (ANL/OTEC- 
BCM—024) 
Corrosion Resistance 
OTEC biofouling, corrosion, and materials program. Progress 
report, March 1978-March 1981, 7:49786 (ANL/OTEC- 
BCM—024) 
Critical Current 
Temperature dependence of J/sub c/ for in-situ 
superconductors, 7:51085 (IS-M—386) 
Physical Radiation Effects 
Interstitial-impurity interactions in copper-silver and aluminum- 
magnesium alloys (Electron beams), 7:50838 
(DOE/ER/01198—1382) 
Sorptive Properties 
Hydrogen storage and purification systems. II. August 1972- 
June 1974, 7:49478 (BNL—19436) 
COPPER BASE ALLOYS 
Sputtering 
Ion bombardment-induced subsurface composition 
modifications in alloys at elevated temperatures, 7:50909 
COPPER COMPLEXES 
Reduction 
Reduction of copper tetracyanotetraphenylporphyrin in 
nonaqueous media. Formation of copper(I), 7:51029 
COPPER COMPOUNDS 
Acoustic ESR 
New method for detection of preferential adsorption of metal 
cations at anionic micellar surfaces in frozen aqueous 
solutions by electron spin echo spectrometry, 7:51007 
Adsorption 
New method for detection of preferential adsorption of metal 
cations at anionic micellar surfaces in frozen aqueous 
solutions by electron spin echo spectrometry, 7:51007 
Electron Spin Resonance 
New method for detection of preferential adsorption of metal 
cations at anionic micellar surfaces in frozen aqueous 
solutions by electron spin echo spectrometry, 7:51007 
COPPER IONS 
Stopping Power 
Plasma heating by heavy ion beams, 7:52301 (ITEF— 
177(1980)) 
CORDOBA REACTOR 
Reactor Materials 
Steam generator materials and secondary side water chemistry 
in nuclear power stations, 7:50203 (CNEA—452) 
Steam Generators 
Steam generator materials and secondary side water chemistry 
in nuclear power stations, 7:50203 (CNEA—452) 
CORN (MAIZE) 
See MAIZE 





CORDOBA REACTOR 
Steam Generators 


CORN STOVER 
See AGRICULTURAL WASTES 
CORONA (SOLAR) 
See SOLAR CORONA 
, CORRELATION FUNCTIONS 
Algorithms 

An iterative algorithm to produce a positive definite 
correlation matrix from an approximate correlation matrix 
(with a program user's guide), 7:52452 (SAND—81-1376) 

Computer Codes 

An iterative algorithm to produce a positive definite 
correlation matrix from an approximate correlation matrix 
(with a program user's guide), 7:52452 (SAND—81-1376) 

CORROSION PRODUCTS 

Mathematical model of corrosion product transport in the 

boiling water reactor primary system, 7:50163 
COSMIC GASES 
“Wave Propagation 

Isothermal shock wave propagation in media with 

inhomogeneous density, 7:51915 (ITF—80-93-R) 
COSMIC NUCLEI 
Isotope Ratio 

Systematics for the fragmentation cross sections of light and 
intermediate nuclei as applied to the problem of isotopic 
composition of cosmic rays and space chemistry, 7:51919 
(RI—134) 

COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
Anisotropy 

Diurnal variation of multiplicity distribution in the Turku 

double neutron monitor, 7:51924 
Daily Variations 

Geomagnetic contribution to the diurnal cosmic ray variation, 
7:51933 

Long-periodic modulation of the semidiurnal variation of 
cosmic rays, 7:51925 

Microwave Radiation 

Spectrum of the microwave background radiation, 7:51918 

(LBL—14311) 
COSMOLOGICAL MODELS 
Phase Transformations 

Cosmology for grand unified theories with radiatively induced 

symmetry breaking, 7:51921 
Symmetry Breaking 
Cosmology for grand unified theories with radiatively induced 
symmetry breaking, 7:51921 
COSMOS 
See UNIVERSE 
COST ESTIMATION 
Computer Codes 

Final report of performance under Contract No. AC01-80ET- 
41109 for the Department of Energy. Part I. (Phase A001): 
ASPEN support and the development of the FAST 
methodology, 7:51081 (DOE/ET/41109—T1-Pt.1) 

Final report of performance under Contract No. AC01-80ET- 
41109 for the Department of Energy. Part II. (Phase A002): 
development of the FAST-C methodology, 7:51082 
(DOE/ET/41109—T1-Pt.2) 

Final report of performance under Contract No. AC01-80ET- 
41109 for the Department of Energy. Part III. Source code 
for FAST-E and FAST-C models, 7:51083 
(DOE/ET/41109—T1-Pt.3) 

COTTON 
Irradiation Devices 

Electron accelerators for radiation treatment of cotton and 

synthetic fabrics, 7:51265 (INIS-SU—62) 
COULOMB SCATTERING 
Phase Shift 

Application of asymptotic series for calculating the two-central 
Coulomb scattering phases and the values of radial Coulomb 
spheroidal functions of c-type, 7:52093 (JINR-R—4-81-455) 

COUMARIN 
*  Scintillations 
High speed liquid scintillators for optical fiber applications, 
7:51367 
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COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTY BUILDINGS 
See PUBLIC BUILDINGS 
COUPLED CHANNEL THEORY 
Coupled channels in the different models, 7:52032 (ITEP— 
119(1980)) 
Spin Flip 
Spin and isospin effects in elastic P- He scattering near 1 
GeV, 7:52115 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
COVERINGS 
Radionuclide Migration 
Laboratory measurements of radon diffusion through 
multilayered cover systems for uranium tailings, 7:49417 
(PNL—4107) 
COW-MILKERS 
See RADIOISOTOPE GENERATORS 
CRABS 
See CRUSTACEANS 
CRACK PROPAGATION 
Computerized Simulation 
Numerical simulation of fracture, 7:49256 (LA-UR—82-1156) 
Thermodynamics 
Application of thermodynamics to fracture, 7:51080 
(DOE/ER/10856—2) 
CRATERING EXPLOSIONS 
Computerized Simulation 
Evaluations of five nuclear weapons effects programs 
developed by Horizons Technology, Inc. Master's thesis, 
7:51416 (AD-A—106388/2) 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
C-REACTIVE PROTEIN 
See IMMUNITY 
CREEKS 
See RIVERS 
CRESOLS 
Carcinogenesis 
Modification of lung tumor development in A/J mice, 7:51856 
CRESYLIC ACID 
See CRESOLS 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL ORGANS 
Radiation Dose Distributions 
Organ doses in diagnostic radiology in Israel, 7:51734 (INIS- 
mf—6937) 
CRITICAL PRESSURE 
Two-Dimensional Calculations 
Theory of critical phenomena in two-dimensional systems, 
7:50999 (INIS-mf—6857) ; 
CRITICAL TEMPERATURE 
Two-Dimensional Calculations 
Theory of critical phenomena in two-dimensional systems, 
7:50999 (INIS-mf—6857) 
CRITICALITY 
Alarm Systems 
Dose levels and neutron reaction rates for HPRR and SHEBA, 
7:49311 (CONF-820609—69) 
Boundary Conditions 
Calculational and experimental studying the boundary 
resonance effect on the criticality and fission rate in the 
BFS-40 critical assembly, 7:50359 (FEI—1142) 
Information Systems 
Nuclear criticality information system, 7:51098 (UCRL— 
86975) 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CRNL MP TANDEM ACCELERATOR 
Beam Injection 
Accelerated heavy ion beams from a test injector for negative 
ions, 7:51261 (INIS-mf—6948) 
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Ton Sources 
Accelerated heavy ion beams from a test injector for negative 
ions, 7:51261 (INIS-mf—6948) 
CROPS 
Radioactivity 
Environmental radioactivity in Denmark in 1980, 7:51491 
(RISO-R—447) 
CROSS SECTIONS 
Review of the neutron capture process in fission reactors, 
7:50312 (ANL/NDM—S9) 
Nuclear Data Collections 
CSRL-V ENDF/B-V 227-group neutron cross-section library 
and its application to thermal-reactor and criticality safety 
benchmarks, 7:50397 (CONF-820566—6) 
CROSSED BEAMS 
See COLLIDING BEAMS 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
Distribution 
Key to the cladocera of Par Pond on the Savannah River 
Plant, 7:51573 (SRO-NERP—11) 
Pigments 
Microspectrophotometric and electrophysiological 
measurements of the visual pigment reaction in Astacus, 
7:51589 (Juel—1724) 
CRYOGENIC BUBBLE CHAMBERS 
Holography 
Holographic scheme for detection of elementary particle 
interactions in a bubble chamber, 7:51341 (ITEF—9(1981)) 
CRYOGENIC FLUIDS 
Liquefaction 
Effect of parasitic refrigeration on the efficiency of magnetic 
liquefiers, 7:51089 (LA-UR—82-1232) 
CRYOGENS 
See CRYOGENIC FLUIDS 
CRYSTAL GROWTH METHODS 
See also CZLOCHRALSKI METHOD 
Evaluation 
Silicon production-process evaluations. Final report, May 18, 
1981-July 30, 1982, 7:49589 (DOE/JPL/956045—82/5) 
CRYSTAL LATTICES 
Physical Radiation Effects 
Radiation vacancies and interstitial atoms distribution in the 
elastic field of an edge dislocation, 7:52249 (IAE—3326/11) 
Shock Waves 
Study of shock-induced signals and coherent effects in solids 
by molecular dynamics, 7:52253 (UCRL—85576-Rev.1) 
Wave Propagation 
Study of shock-induced signals and coherent effects in solids 
by molecular dynamics, 7:52253 (UCRL—85576-Rev.1) 
CRYSTAL RIVER-3 REACTOR 
Economic Impact 
Socio-economic impacts of nuclear generating stations: Crystal 
River Unit 3 case study, 7:50180 (NUREG/CR—2749-Vol.3) 
Social Impact 
Socio-economic impacts of nuclear generating stations: Crystal 
River Unit 3 case study, 7:50180 (NUREG/CR—2749-Vol.3) 
Socio-Economic Factors 
Socio-economic impacts of nuclear generating stations: Crystal 
River Unit 3 case study, 7:50180 (NUREG/CR—2749-Vol.3) 
CRYSTAL STRUCTURE 
See also CRYSTAL LATTICES 
Computerized Simulation 
Investigations of glass structure using fluorescence line 
narrowing and moleuclar dynamics simulations, 7:52254 
(UCRL—87777) 
Order-Disorder Transformations 
Devil's staircase and order without periodicity in classical 
condensed matter, 7:52252 (LA-UR—82-1266) 
CRYSTALLOGRAPHY 
Ukrainian Physics Journal, 7:51960 (AEC-tr—7411/10) 
Ukrainian Physics Journal, 7:51959 (AEC-tr—7411/11) 
Ukrainian Physics Journal, 7:51958 (AEC-tr—7411/12) 
CRYSTALS 


See also MOLECULAR CRYSTALS 
MONOCRYSTALS 


CYCLOTRONS 
Isotope Production 


Photolysis 
ELDOR investigations of radiation processes. Annual progress 
report, 1981-1982, 7:51041 (DOE/ER/04062—77) 
Radiolysis 
ELDOR investigations of radiation processes. Annual progress 
report, 1981-1982, 7:51041 (DOE/ER/04062—77) 
CT SCANNING 
See CAT SCANNING 
CULTURE MEDIA 
Anaerobic Conditions 
Novel approach to the growth of anaerobic microorganisms, 
7:51708 
CULTURES (CELLS) 
See CELL CULTURES 
CURIUM 244 
Radiation Monitoring 
Sediment and radionuclide transport in rivers. Phase 2. Field 
sampling program for Cattaraugus and Buttermilk Creeks, 
New York, 7:49413 (NUREG/CR—1030-Vol.2) 
CURIUM 245 TARGET 
Neutron Reactions 
Curium-245 and curium-247 neutron cross sections between 10 
keV and 10 MeV, 7:52185 (DP—1600) 
CURIUM 247 TARGET 
Neutron Reactions 
Curium-245 and curium-247 neutron cross sections between 10 
keV and 10 MeV, 7:52185 (DP—1600) 
CURIUM ALLOYS 
Production 
Ductile transplutonium metal alloys, 7:51372 
CUTTING TOOLS 
Design 
Development of the MC3462A pyrotechnic - propellant 
actuated reefing line cutter, 7:51093 (SAND—81-2482) 
Operation 
Development of the MC3462A pyrotechnic - propellant 
actuated reefing line cutter, 7:51093 (SAND—81-2482) 
CYANOGEN 
Oxidation 
Fundamentals of nitric oxide formation in fossil-fuel 
combustion. First quarterly progress report, 29 Sept - 28 
Dec 1981, 7:51068 (DOE/PC/40805—1) 
CYCLOALKENES 
Bromination 
Bromine chloride from N-chlorosuccinimide oxidation of 
bromide ion. Electrophilic addition reactions in protic and 
aprotic solvents, 7:51024 
Chemical Preparation 
Reduction of aromatic compounds derived from coal by 
calcium. Progress report, September 1, 1981-June 30, 1982, 
7:49059 (DOE/ER/10989—1) 
Chemical Reactions 
Bromine chloride from N-chlorosuccinimide oxidation of 
bromide ion. Electrophilic addition reactions in protic and 
aprotic solvents, 7:51024 
CYCLOHEXANE 
Dehydrogenation 
Continuous chemical-reaction chromatography. Progress 
report, February 1, 1981-January 15, 1982, 7:51015 
(DOE/ER/02945—5) 
CYCLONE SEPARATORS 
Economic Analysis 
Testing and verification of granular-bed filters for the removal 
of particulate and alkalies. Fifth quarterly project report, 
October 1-December 31, 1981, 7:50123 (DOE/ET/17093— 
1181) 
CYCLOTRON INSTABILITY 
Electron cyclotron instability of a beam-plasma system 
immersed in a magnetic beach, 7:52310 (NP—2905073) 
CYCLOTRONS 
See also MICROTRONS 
MSU CYCLOTRONS 
Isotope Production 
Overview of current and future radioisotope production 
activities of the Council for Scientific and Industrial 
Research, 7:51058 (INIS-mf—6967) 





CYTOCHROME OXIDASE 
Technology Transfer 


Technology Transfer 
Accelerators: a wide field for science and technology transfer 
towards developing countries, 7:51174 (IPNO—81-15) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CYTOCHROME OXIDASE 
Binding Energy 
The true hydrophobicity of microsomal cytochrome P-450 in 
the rat: size dependence of the free energy of binding of a 
series of hydrocarbon substrates from the aqueous phase to 
the enzyme and to the membrane as derived from spectral 
binding data, 7:51599 
Chemical Activation 
Induction of O-deethylase activity as an index to exposure to 
coal-derived products and trace environmental pollutants, 
7:51852 
CZOCHRALSKI METHOD 
Process Control 
Development of advanced Czochralski growth process to 
produce low cost 150 kg silicon ingots from a single crucible 
for technology readiness. Fifth quarterly progress report, 
October 1-December 31, 1981, 7:49690 (DOE/JPL/955733— 
5) 


D RESONANCES 
Hadronic Particle Decay 
Search for D*~ production with a 16-GeV/c m~ beam, 7:52004 
Particle Decay 

Annihilation diagrams and D-mesons decays, 7:52030 (ITEP— 

24(1981)) 
Particle Production 

Search for D*~ production with a 16-GeV/c m~ beam, 7:52004 

Two recent charm search experiments with the multiparticle 
spectrometer at BNL, 7:51972 (BNL—31198) 

DAIRY INDUSTRY 
Cogeneration 

Combined generation of electricity and heat in the dairy 

industry. Final report, 7:50786 (PB—82-123324) 
Energy Conservation 

Case history studies of energy conservation improvements in 
the dairy industry, 7:50776 (PNL—4319) 

Demonstration of the potential for energy conservation in 
several food-processing plants. Final report, December 15, 
1977-December 31, 1980, 7:50767 (DOE/CS/40048—2) 

Geothermal Process Heat 

Resource engineering and economic studies for direct 
application of geothermal energy. Draft final report, 7:50000 
(DOE/SF/11441—1) 

DAMS 
Retrofitting 

DOE Demonstration Projects and Engineering Development, 
7:49515 (CONF-801203—) 

Hydropower and the developer (PURPA loan program), 
7:49521 (CONF-801203—) 

DARRIEUS ROTORS 
Design 

Department of Energy (DOE) research program in structural 
analysis of vertical-axis wind turbines, 7:50066 (SAND—82- 
1378C) 

Research Programs 

Department of Energy (DOE) research program in structural 
analysis of vertical-axis wind turbines, 7:50066 (SAND—82- 
1378C) 

Specifications 

VAWT Technology and Alcoa Vertical Axis Wind Turbines, 

7:50045 (CONF-801203—) 
DATA ACQUISITION 

Summary of rules for sampling, decimation, and interpolation 

of experimental data, 7:51365 (UCID—19411) 
DATA ACQUISITION SYSTEMS 

System-wide data management for General Atomic’s Doublet 

III distributed computer system, 7:52284 (GA-A—16476) 
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Calibration 

Design, construction, and instrumentation of a thermal test 
facility for passive-cooling and solar-heating experiments in 
warm, humid climates, 7:49827 (DOE/CS/30201— 
T3(Vol.2)) 

Cross Sections 

Revision of multi-group neutron cross section libraries for 

PALLAS, 7:52099 (JAERI-M—9527) 
Design 

Electrically-isolated single-transmission-line data-acquisition 
system (Patent), 7:52474 

Improved single-transmission-line data-acquisition system 
(Patent), 7:52475 

Installation 

Design, construction, and instrumentation of a thermal test 
facility for passive-cooling and solar-heating experiments in 
warm, humid climates, 7:49827 (DOE/CS/30201— 
T3(Vol.2)) 

Performance 

Expansion and redundancy of the Doublet III data-acquisition 

computer system, 7:52373 (GA-A—16473) 
DATA ANALYSIS 
Programming Languages 

Evaluation of energy spectral information in nuclear imaging 
and investigation of protein binding of radiogallium. 
Progress report, October 1, 1981-November 30, 1982, 
7:51662 (DOE/EV/04625—T2) 

DATA BASE MANAGEMENT 
Meetings 

Proceedings of the first LBL workshop on statistical database 

management, 7:52448 (LBL—13851) 
Optimization 

Toxicology Information Response Center: a ten-year 

perspective, 7:51806 (CONF-820624—3) 
DATA TRANSMISSION 
Reliability 

Investigation of the bit-serial protocol of type HDLC with 
regard to its use in process data transmission, 7:52443 (INIS- 
mf—6864) 

DAYLIGHTING 
Computer Codes 
DOE-2 and superlite daylighting programs, 7:50722 (LBL— 
14569) 
DC TO AC INVERTERS 
See INVERTERS 
DECISION MAKING 
Manuals : 

Joint federal research and development process to meet state 
and local needs. Part 1. Science and technology and political 
decision making, 7:50570 (DOE/CS/20251—T1-Pt.1) 

Joint federal research and development process to meet state 
and local needs. Part 2. Federal response mechanism, 
7:50571 (DOE/CS/20251—T 1-Pt.2) 

Joint federal research and development process to meet state 
and local needs. Part 3. Catalog of federal science and 
technology resources, 7:50572 (DOE/CS/20251—T1-Pt.3) 

DEFORMED NUCLEI 
E2-Transitions 

Interacting-boson-approximation E2 operator in deformed 

nuclei, 7:52209 
Fermi Gas Model 

Shape and normal modes of quadrupolar oscillations of 
rotating nuclei in macroscopic approach. Ellipsoids, 7:52169 
(JINR—R-4-8 1-690) 

Nuclear Radii 

Change of a mean square radius and quadrupole moment of 
heavy deformed nuclei at excitation of compound states, 
7:52171 (SINR-R—4-80-712) 

Nuclear Structure 

Probing the nuclear structure with heavy-ion reactions, 7:52163 

(CONF-820663—1) 
Quadrupole Moments 

Change of a mean square radius and quadrupole moment of 
heavy deformed nuclei at excitation of compound states, 
7:52171 (SINR-R—4-80-712) 
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Rotation 
Shape and normal modes of quadrupolar oscillations of 
rotating nuclei in macroscopic approach. Ellipsoids, 7:52169 
(JINR—R-4-8 1-690) 
DEHUMIDIFICATION 
Development of switchable hygroscopic materials. Final 
technical report FY 1980-1981, 7:50752 (DOE/SF/11506— 
Tl) 
DEHUMIDIFIERS 
Construction 
Performance of a cross-cooled desiccant dehumidifier 
prototype, 7:49836 (DOE/CS/31589—T9) 
Performance Testing 
Performance of a cross-cooled desiccant dehumidifier 
prototype, 7:49836 (DOE/CS/31589—T9) 
DELAWARE 
Wind Power 
Wind resource assessment in the east central United States, 
7:50017 (CONF-801203—) 
DELAYED NEUTRON PRECURSORS 
Neutron Spectra 
Delayed-neutron spectral calculation using augmented 
ENDF/B-V data, 7:52148 (HEDL-SA—2632-FP) 
DELAYED NEUTRONS 
Neutron Spectra 
Delayed-neutron spectral calculation using augmented 
ENDF/B-V data, 7:52148 (HEDL-SA—2632-FP) 
DELTA-1236 RESONANCES 
Particle Production 
Asup(-)sub(1236) production in v tilde—+p* nz reaction at 
high energies, 7:52031 (ITEP—83(1981)) 
Forward production of A(1232) and N*(1688) in the 7~ + d 
— N*° + a + (Ps) at 3.65 GeV/c, 7:51987 (ITEF— 
101(1980)) 
Local duality in quantum chromodynamics and exclusive 
lepton-nucleon processes, 7:52037 (JINR-R—2-80-499) 
DENMARK 
Electric-Powered Vehicles 
Note on electric-powered cars, 7:50808 (NP—2905141) 
Radiation Monitoring 
Environmental radioactivity in Denmark in 1980, 7:51491 
(RISO-R—447) 
Wind 
Windatlas for Denmark. A rational method of wind siting, 
7:50065 (RISO-R—428) 
DENSITOMETERS 
Infrared technique for measuring steam density, 7:50412 
(EGG-M—02282) 
Gamma Spectrometers 
Gamma densitometer for measuring Pu density in fuel tubes, 
7:51325 (DP—1599) 
DENTIN 
Chemical Analysis 
Examination of the lead contents in tartar, dental hard tissues, 
alveolar bones, and venous blood, 7:51823 (NP—2903756) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEASE 
See DNA-ASE 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPTH DOSE DISTRIBUTIONS 
Calorimetric Dosemeters 
Calorimeters for power electron beam dosimetry, 7:52239 
(INIS-SU—74) 
DESALINATION PLANTS 
Hybrid Systems 
Integrated wind and solar powered desalination facility, 
7:49883 
Solar Energy 
Solar energy water desalination in the United States and Saudi 
Arabia, 7:49882 
Solar Power Plants 
Integrated wind and solar powered desalination facility, 
7:49883 
Solar Stills 
Solar energy water desalination in the United States and Saudi 
Arabia, 7:49882 


Wind Turbines 

Integrated wind and solar powered desalination facility, 

7:49883 
DESICCANTS 
Materials Testing 

Development of switchable hygroscopic materials. Final 
technical report FY 1980-1981, 7:50752 (DOE/SF/11506— 
Tl) 

DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also AI AQUEOUS CARBONATE PROCESS 
AMES WET OXIDATION PROCESS 
BENFIELD PROCESS 
CEA-ADL DUAL ALKALI PROCESS 
CITRATE PROCESS 
GRAVIMELT PROCESS 
HOT GAS CLEANUP 
LIME-LIMESTONE WET SCRUBBING PROCESSES 
MAGNESIUM SLURRY SCRUBBING PROCESS 
W-L SULFUR DIOXIDE RECOVERY PROCESS 
Preparation of reactive beta-dicalcium silicate (Patent), 7:51006 
Adsorbents 

Evaluation of some regenerable sulfur dioxide absorbents for 

flue gas desulfurization, 7:49087 (DOE/PETC/TR—82/12) 
Commercialization 

Sulfur-emission-control technology for coal-conversion plants, 

7:48999 (DOE/ET/14746—3) 
Comparative Evaluations 

Economic assessment of advanced flue gas desulfurization 
processes. Final report. Volume 2. Appendices G, H, and I, 
7:49086 (DOE/MC/08333—1115(Vol.2)) 

Survey of European technology developments of SO/sub 
x//NO/sub x/ flue gas clean up for coal-fired boilers, also 
free piston stirling engines and coal tar burning diesel 
engines, 7:50125 (DOE/SF/10538—T12-Vol.1) 

Cost 

Comparison of flue gas desulfurization methods for coal fired 

plants, 7:49092 (NP—2750461) 
Economic Analysis 

Economic assessment of advanced flue gas desulfurization 
processes. Final report, 7:49085 (DOE/MC/08333— 
1115(Vol.1)) 

Recommendations 
Sulfur-emission-control technology for coal-conversion plants, 
7:48999 (DOE/ET/14746—3) 
DESY 
(6.25-GeV electron synchrotron at Hamburg.) 
Research Programs 
Scientific annual report 1979 DESY, 7:51970 (INIS-mf—6863) 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 
See SHOCK WAVES 
DETONATORS 
Design 

Feasibility of a free-standing insertable heat source, 7:51403 
(MLM—2936(OP)) 

Header effects on the hot wire ignition characteristics of a CP 
DDT detonator, 7:51404 (MLM—2937(OP)) 

Low voltage nonprimary explosive detonator (Patent), 7:51415 

Electric Bridges 

Electrothermal response testing: a component development 

tool, 7:51402 (MLM—2900) 
Fabrication 

Feasibility of a free-standing insertable heat source, 7:51403 

(MLM—2936(OP)) 
Performance 

Header effects on the hot wire ignition characteristics of a CP 

DDT detonator, 7:51404 (MLM—2937(OP)) 
Safety 

Shock sensitivity of the explosive 2-(5-Cyanotetrazolato) 
Pentaamine Cobalt(III) Perchlorate (CP), 7:51408 (SAND— 
82-0478C) 





DETOXIFICATION 
Biological Pathways 


DETOXIFICATION 
Biological Pathways 
Molecular mechanisms of cadmium detoxification in cadmium- 
resistant cultured cells: role of metallothionein and other 
inducible factors, 7:51830 
DEUTERIUM 
Diffusion 
Investigation of phenomena which with diffusion can control 
metals permeability to H isotopes, 7:50829 (CEA-N—2231) 
Movement of implanted deuterium through stainless steel 304, 
7:52360 (EGG-M—00382) 
Isotope Effects 
Elucidation of liquid-force fields in methyl fluoride by means 
of vapor-pressure isotope effects (1?CHsF, *CHsF and 
22.CDsF), 7:51016 (DOE/ER/10612—7) 
Isotope Separation 
Rate enhancement resulting from reagent vibrational excitation 
as estimated by the BEBO method. Technical report, 
7:50997 (AD-A—106431/0) 
Vapor Pressure 
Vapor pressure of D2 + xHD and ?°Ne, 7:51092 (MLM— 
2914(OP)) 
DEUTERIUM COMPOUNDS 
Photoelectron Spectroscopy 
Laser photoelectron spectroscopy of ions. Progress report, 
7:51942 (DOE/ER/10722—T2) 
DEUTERIUM TARGET 
Antiproton Reactions 
Description of the anti pd data in the 300-600 MeV/c 
momentum range, 7:52109 (ITEP—77(1980)) 
Neutron Reactions 
Numerical solution of integral equations in the three-body 
problem, 7:52107 (ITEF—93(1981)) 
Nucleon Reactions 
Approximated equations for elastic Nd scattering amplitudes, 
7:52113 (JINR-R—4-81-143) 
Photonuclear Reactions 
Dibaryon resonances in photon-induced reactions, 7:52104 
(BONN-HE—81-10) 
Threshold 77°-meson photoproduction on the lightest nuclei, 
7:52110 (JINR—E-4-8 1-282) 
Proton Reactions 
Study of the quasi-free scattering at the reaction ?H(p,2p)n at 
Esub(p)o = 14.1 MeV, 7:52105 (INIS-mf—6964) 
DEUTERON REACTIONS 
Breakup Reactions 
Final state interaction in the nuclear reaction 7Li(d,aa)n, 
7:52118 (INIS-mf—6932) 
Cross Sections 
Cross sections of nuclear reactions induced by protons, 
deuterons, and alpha particles. V - silicon, 7:52125 (CEA- 
N—1466(pt.5)) 
Particle Production 
Probability distribution of the number of interacting nucleons 
of the incident nucleus in collisions of relativistic nuclei, 
7:52166 (JINR—E-1-80-809) 
DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEVELOPING COUNTRIES 
Appropriate Technology 
Escaping the rural enery dilemma: a process for matching 
technologies to local needs and resources, 7:50569 
Renewable Energy Sources 
Renewable energy resources for the Third World, 7:50667 
(CONF-801203—) 
Rural Areas 
Escaping the rural enery dilemma: a process for matching 
technologies to local needs and resources, 7:50569 
Renewable energy resources for the Third World, 7:50667 
(CONF-801203—) 
DEVONIAN SHALES 
See BLACK SHALES 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
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DIATOMS 
Population Dynamics 
Persistent blooms of surf diatoms along the pacific coast 
U.S.A. I. physical characteristics of the coastal region in 
relation to the distribution and abundance of the species, 
7:51537 
DIBARYON RESONANCES 
Mass Spectra 
Apz - dibaryons, 7:51990 (JINR-D—1-81-113) 
Reviews 
Dibaryon resonances in photon-induced reactions, 7:52104 
(BONN-HE-—81-10) 
DIELECTRIC MATERIALS 
Aging 
Basic study of the aging process in solid-dielectric cables 
(second annual report), 7:50140 (DOE/ET/29239—2) 
Breakdown 
Electron erosion: a proposed failure mechanism for high- 
voltage capacitors, 7:51145 (SAND—81-1817C) 
Dielectric Properties 
Basic study of the aging process in solid-dielectric cables 
(second annual report), 7:50140 (DOE/ET/29239—2) 
DIELECTRIC TRACK DETECTORS 
Fission distribution measurements of Atucha’s fuel pellets with 
solid state track detectors, 7:50204 (CNEA—453) 
Performance 
Selected etching and annealing properties of Brazilian quartz 
crystals for solid state track recorder applications, 7:51329 
(HEDL-SA—2392-FP) 
Physical Radiation Effects 
Effect of gamma-ray and electron irradiation on the response 
of solid-state track detectors. Study of muscovite mica, 
7:51378 (KEK—80-1) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Comparative Evaluations 
Comparison of high-compression (epsilon = 13) Otto gasoline 
engines, Otto natural-gas engines and direct-injection diesel 
engines with regard to pollutant emission, emission 
reduction, efficiency and power, 7:50802 (NP—2902637) 
Energy Efficiency 
Future fuels and engines for railroad locomotives. Volume II. 
Technical document, 7:50801 (JPL-PUB—81-101-Vol.2) 
Exhaust Gases 
Diesel exhaust-gas purification system, 7:49991 (SAND—82- 
7027) 
Fouling of a finned-tube diesel flue-gas heat recuperator: Test 
Cycle I final report, 7:50770 (EGG-FM—5768) 
Fuel Substitution 
Comparison of operating characteristics of a 34-kW diesel 
engine fueled with low-energy gas, biogas, and diesel fuel, 
7:50821 
Future fuels and engines for railroad locomotives. Volume II. 
Technical document, 7:50801 (JPL-PUB—81-101-Vol.2) 
Heat Recovery Equipment 
Fouling of a finned-tube diesel flue-gas heat recuperator: Test 
Cycle I final report, 7:50770 (EGG-FM—5768) 
Life-Cycle Cost 
Future fuels and engines for railroad locomotives. Volume II. 
Technical document, 7:50801 (JPL-PUB—81-101-Vol.2) 
Noise 
Random and unsteady combustion processes in diesel engine 
noise. Final report, 7:50800 (DOE/ET/11342—T1) 
Operation 
Comparison of operating characteristics of a 34-kW diesel 
engine fueled with low-energy gas, biogas, and diesel fuel, 
7:50821 
Synthetic Fuels 
Future fuels and engines for railroad locomotives. Volume II. 
Technical document, 7:50801 (JPL-PUB—81-101-Vol.2) 
Waste Heat Utilization 
Update on specified European R and D efforts, 7:48977 
(DOE/SF/10538—T 13) 
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DIESEL FUELS 
Biological Effects 
Inhalation exposures of rats to aerosolized diesel fuel, 7:51805 
(CONF-820560—2) 
Paraho environmental data. Part V. Biological effects, 7:49271 
(DOE/EV/04708—T2-Pt.5) 
Carcinogenesis 
Paraho environmental data. Part V. Biological effects, 7:49271 
(DOE/EV/04708—T2-Pt.5) 
Chemical Composition 
Paraho environmental data. Part VII. End use, 7:49273 
(DOE/EV/04708—T2-Pt.7) 
Combustion 
Random and unsteady combustion processes in diesel engine 
noise. Final report, 7:50800 (DOE/ET/11342—T1) 
Economics 
State-energy price system. Volume II: data base development, 
7:50604 (PNL—4265-Vol.2) 
Mutagen Screening 
Paraho environmental data. Part V. Biological effects, 7:49271 
(DOE/EV/04708—T2-Pt.5) 
Physical Properties 
Paraho environmental data. Part VII. End use, 7:49273 
(DOE/EV/04708—T2-Pt.7) 
Prices 
State-energy price system. Volume I: overview and technical 
documentation, 7:50603 (PNL—4265-Vol.1) 
DIET 
Biological Effects 
Effects of diet on serum lipoproteins, 7:51594 (LBL—13501) 
Effects of dietary bran and the colon carcinogen 1,2- 
dimethylhydrazine on faecal B-glucuronidase activity in 
mice, 7:51859 
Chemical Composition 
The relationship of dietary protein to metallothionein and 
cadmium-induced renal damage (Rats), 7:51855 
Radioactivity 
Environmental radioactivity in Denmark in 1980, 7:51491 
(RISO-R—447) 
DIETHYL ETHER 
See ETHYL ETHER 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFERENTIAL EQUATIONS 
See also NEUTRON DIFFUSION EQUATION 
Numerical Solution 
Should the extrapolated midpoint rule be smoothed, 7:52454 
(SAND—82-0317) 
DIFFUSERS 
Fluid Flow 
Three-dimensional analysis of MHD generators and diffusers, 
7:50678 (ANL/MHD—82-4) 
Heat Transfer 
Three-dimensional analysis of MHD generators and diffusers, 
7:50678 (ANL/MHD—82-4) 
DIFFUSION 
See also SELF-DIFFUSION 
Mathematical Models 
Analyses, experimental studies, and evaluations of control 
measures for air flow and air quality on and near highways: 
executive summary. Final report, 7:51459 (PB—82-133596) 
DIGESTIVE SYSTEM DISEASES 
Diagnosis 
Double isotope technique for the detection of diffuse liver 
disease, 7:51683 
DIGITAL FILTERS 
Efficient realization of adaptive digital filters in the time and 
frequency domains, 7:51148 (UCRL—86712) 
DIGITAL-TO-ANALOG CONVERTERS 
4-channel digital-to-analog converter controlling the 
programmer of power supplies for superconducting magnets, 
7:51086 (JINR—10-81-545) 
DIHYDROXYAROMATICS 
See POLYPHENOLS 


DISTRIBUTED COLLECTOR POWER PLANTS 
Design 


DIMERS 
Electronic Structure 
Stereoelectronic properties of aggregated chlorophyll systems. 
Progress report, for contract period January 1, 1982 through 
December 31, 1982, 7:49582 (DOE/ER/02837—7) 
DIMETHYLKETONE 
See ACETONE 
DIOLS 
See GLYCOLS 
DIRAC EQUATION 
Algorithms 
Algorithm for numerical solution of Dirac equation in problem 
of electron elastic scattering by nucleus central field, 7:52156 
(KFTI—80-49) 
DIRECT CONTACT HEAT EXCHANGERS 
Sizing 
Sizing of direct-contact preheater-boilers for solar-pond power 
plants, 7:49779 (SERI/TR—252-1401) 
DIRECT GAIN SYSTEMS 
Design 
Phase One, passive and hybrid solar manufactured-housing 
program, 7:49886 (DOE/CS/30385—T1) 
DISK MHD GENERATORS 
Boundary Layers 
Key contributions in MHD power generation. Quarterly 
technical progress report, June 1-August 31, 1980, 7:50681 
(DOE/ET/15518—6) 
Plasma Diagnostics 
Key contributions in MHD power generation. Quarterly 
technical progress report, June 1-August 31, 1980, 7:50681 
(DOE/ET/15518—6) 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPERSED STORAGE AND GENERATION 
Economic Analysis 
Electric system impacts of dispersed energy technologies, 
7:50633 (CONF-801203—) 
Economics 
Value of dispersed intermittent electricity generation, 7:50634 
(CONF-801203—) 
Renewable Energy Sources 
Comprehensive overview paper on electric energy systems for 
renewable energy technologies, 7:50635 (CONF-801203—) 
Research Programs 
Comprehensive overview paper on electric energy systems for 
renewable energy technologies, 7:50635 (CONF-801203—) 
Technology Assessment 
Electric system impacts of dispersed energy technologies, 
7:50633 (CONF-801203—) 
DISPLAY DEVICES 
Remote equipment technology. Final report for GFY 1880, 
7:50225 (DOE/SF/71031—T33) 
DISTILLATION EQUIPMENT 
Control Systems 
Adaptive inferential control applied to distillation column 
model, 7:51079 (DOE/ER/10645—3) 
Design 
Closed loop helical distillation apparatus. Progress report, 
7:49505 (DOE/RS5/10219—1) 
Waste Heat Utilization 
Distilling alcohol with waste automobile heat. Final report, 
7:50765 (DOE/AF/92017—T3) 
DISTRIBUTED COLLECTOR POWER PLANTS 
Compound Parabolic Concentrators 
Secondary concentrators for parabolic dish solar thermal 
power systems, 7:49908 
Demonstration Programs 
International Energy Agency projects in Spain, 7:49753 
(CONF-801203—) 
Small Community Solar Thermal Power Experiment, 7:49756 
(CONF-801203—) 
Design 
Solar-powered irrigation facility demonstration, Coolidge, 
Arizona, 7:49754 (CONF-801203—) 
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DISTRICT HEATING 
Energy Storage 


Energy Storage 
Comparison of electrochemical and thermal storage for hybrid 
parabolic dish solar power plants, 7:49782 
Energy Transport 
Chemical energy transport for distributed solar thermal electric 
conversion. Final report, 7:49775 (SAND—81-8190) 
Heat Storage 
Comparison of electrochemical and thermal storage for hybrid 
parabolic dish solar power plants, 7:49782 
Irrigation 
Solar-powered irrigation facility demonstration, Coolidge, 
Arizona, 7:49754 (CONF-801203—) 
Measuring Instruments 
DCS instrumentation review, 7:49766 (DOE/NBM—2018124) 
Parabolic Dish Collectors 

Comparison of electrochemical and thermal storage for hybrid 

parabolic dish solar power plants, 7:49782 
Solar Concentrators 
Effect of concentrator field layout on the EE-1 small 
community solar power system, 7:49784 
Thermochemical Heat Storage 
Chemical energy transport for distributed solar thermal electric 
conversion. Final report, 7:49775 (SAND—81-8190) 
DISTRICT HEATING 
See also GEOTHERMAL DISTRICT HEATING 
Computerized Simulation 

Technical-economic analysis: project of renewable energy 
utilization in larger existing district heating systems (Book), 
7:50797 

Economics 
Chances of district heating, 7:50580 
Energy Analysis 

Technical-economic analysis: project of renewable energy 
utilization in larger existing district heating systems (Book), 
7:50797 

Environmental Impacts 
Twin Cities district heating/cogeneration: an assessment of air- 
quality impacts, 7:51439 (CONF-820627—10) 
Waste Heat Utilization 
Chances of district heating, 7:50580 
DIURETICS 
Side Effects 

Total body potassium determinations during prolonged diuretic 
therapy for heart failure in the elderly, using a whole body 
counter, 7:51665 (INIS-mf—6937) 

DIVERTORS 
Modular stellarator divertor, 7:52426 
Mathematical Models 
One-dimensional transport code modeling of the divertor- 
limiter region in tokamaks, 7:52427 
D-LI HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
DNA 
(Deoxyribonucleic acid.) 
Absorption Spectra 

Non-covalent intercalative binding of 7,8-dihydroxy-9, 10- 

epoxybenzo(a)pyrene to DNA (Calf thymus DNA), 7:51835 
Biological Radiation Effects 

Inducible repair of x-ray damage, 7:51741 (LBL—13501) 

Lethality of auger electrons from the decay of bromine-77 in 
the DNA of mammalian cells, 7:51754 

Mechanisms for radiation damage in DNA. Report of overall 
activities, June 1, 1973-December 31, 1982, 7:51726 
(DOE/EV/02364—T3) 

Nonreciprocal synergistic lethal interaction between 365-nm 
and 405-nm radiation in wild type and uvrA strains of 
Escherichia coli, 7:51757 

Repair and cell-cycle response in cells exposed to 
environmental biohazards. Comprehensive project report, 
June 1, 1979-May 31, 1982, 7:51727 (DOE/EV/04568—31) 

Biological Repair 

DNA excision repair in Escherichia coli, 7:51743 
(NDRE/PUBL—80/1001) 

Enhanced radiation-induced killing of Chinese hamster cells, 
7:51732 (INIS-mf—6937) 

Induction and repair of DNA breaks in rat epidermis irradiated 
with electrons, 7:51766 
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Cell Flow Systems 
Ploidy and DNA distribution analysis of spontaneous dog 
tumors by flow cytometry, 7:51638 
Chemical Bonds 
Reactions induced in vitro between model DNA and 
benzo[a]pyrene by near-ultraviolet radiation, 7:51765 
Computer Graphics 
Computer graphics and the generation of DNA conformations 
for intercalation studies, 7:51615 
Configuration Interaction 
Computer graphics and the generation of DNA conformations 
for intercalation studies, 7:51615 
Conformational Changes 
Computer graphics and the generation of DNA conformations 
for intercalation studies, 7:51615 
Hybridization 
Differential gene expression in Neurospora crassa cell types: 
heterogeneity and multiple copies of rRNA genes. Annual 
progress report, July 1981-June 1982, 7:51650 
(DOE/EV/04182—T2) 
Molecular Biology 
Similar replicon properties of higher plant cells with different 
S periods and genome sizes, 7:51644 
Stability 
Comprehensive evaluation of progress in the area of helix- 
destabilizing proteins, 7:51588 (DOE/EV/00644—23) 
DNA unwinding proteins of an eukaryotic organism. Final 
report, July 1977-April 1981, 7:51587 (DOE/EV/00644—22) 
Transcription 
Investigation of the transposition of mitochondrial DNA and 
its relationship to fertility in zea mays. Progress report, May 
15, 1981-May 14, 1982, 7:51631 (DOE/ER/10904—1) 
DNA REPLICATION 
Biological Radiation Effects 
Repair and cell-cycle response in cells exposed to 
environmental biohazards. Comprehensive project report, 
June 1, 1979-May 31, 1982, 7:51727 (DOE/EV/04568—31) 
Electron Microscopy 
Stereo-electron microscopy of nuclear structure and replication 
in ciliated protozoa (Hypotricha), 7:51646 
Inhibition 
Inhibition of cellular DNA synthesis in serum stimulated 
populations of TC-7 monkey kidney cells by benzo[a]pyrene- 
7,8-dihydrodiol-9-10-oxide, 7:51821 (LBL—14599) 
Termination of in vitro DNA synthesis at AAF adducts in the 
DNA, 7:51629 
DNA-ASE 
Enzyme Activity 
DNA excision repair in Escherichia coli, 7:51743 
(NDRE/PUBL—80/1001) 
DODECANE 
Surface Tension 
Influence of chemical and radiolytic changes on the interfacial 
tension of the Purex system, 7:49322 (DP-tr—27) 
DONALD C, COOK-1 REACTOR 
See COOK-1 REACTOR 
DONALD C. COOK-2 REACTOR 
See COOK-2 REACTOR 
DOPPLER SHIFT ATTENUATION METHOD 
See DSA METHOD 
DORIS STORAGE RING 
(3.5-GeV electron--positron storage ring at Hamburg.) 
Research Programs 
Scientific annual report 1979 DESY, 7:51970 (INIS-mf—6863) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE DISTRIBUTIONS 
See RADIATION DOSE DISTRIBUTIONS 
DOSE FRACTIONATION 
See FRACTIONATED IRRADIATION 
DOSEMETERS 


See also ALBEDO-NEUTRON DOSEMETERS 
CALORIMETRIC DOSEMETERS 
PHOTOGRAPHIC FILM DOSEMETERS 
RPL DOSEMETERS 
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Calibration 
Neutron-dosimeter performance and associated calibrations at 
nuclear power plants, 7:50320 (NUREG/CR—2233) 
Radiation standards and calibrations. FY-1981 annual report, 
7:51359 (PNL—4044) 
Neutron Spectrometers 
Emergency track dosemeter-neutron spectrometer. Results of 
dosemeter testing. Pt. 2, 7:51327 (FEI—889) 
Performance 
Neutron-dosimeter performance and associated calibrations at 
nuclear power plants, 7:50320 (NUREG/CR—2233) 
Performance Testing 
Emergency track dosemeter-neutron spectrometer. Results of 
dosemeter testing. Pt. 2, 7:51327 (FEI—889) 
Standards 
Radiation standards and calibrations. FY-1981 annual report, 
7:51359 (PNL—4044) 
DOUBLE ENVELOPE BUILDINGS 
Large climate-moderating envelopes for enclosed structures: a 
preliminary evaluation of energy-conservation potential, 
7:50719 (K/CSD/INF—81/21) 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
Control Systems 
Operator-generated command language for computer control 
of Doublet III, 7:52376 (GA-A—16503) 
Data Acquisition Systems 
Expansion and redundancy of the Doublet III data-acquisition 
computer system, 7:52373 (GA-A—16473) 
System-wide data management for General Atomic’s Doublet 
III distributed computer system, 7:52284 (GA-A—16476) 
Limiters 
Changes in limiter surface-temperature profiles for small-radius 
plasmas in D-III, 7:52380 (GA-A—16742) 
Magnet Coils 
Modification of Doublet III to a large Dee facility, 7:52377 
(GA-A—16507) 
Neutral Beam Sources 
Preliminary operating experience with the Doublet III neutral- 
beam injector system, 7:52378 (GA-A—16535) 
Plasma Diagnostics 
Dye laser fluorescence spectroscopy on the Doublet III 
tokamak, 7:52286 (GA-A—16736) 
Real time two wavelength interferometer system, 7:52285 (GA- 
A—16496) 
Power Supplies 
Power systems for the Doublet III 2-MW ECH system, 
7:52375 (GA-A—16495) 
Pressure Vessels 
Unique design of doublet and big dee vacuum vessels, 7:52374 
(GA-A—16475) 
DOUNREAY PROTOTYPE FAST REACTOR 
See PFR REACTOR 
DRELL MODEL 
Factorization 
Does the Drell-Yan cross-section factorize, 7:52072 
(DOE/ER/70004—299) 
DRESDEN-1 REACTOR 
Legal Aspects 
Systematic Evaluation Program. Status summary report, 
7:50439 (NUREG—0485-Vol.4-No.6) 
Reactor Safety 
Systematic Evaluation Program. Status summary report, 
7:50439 (NUREG—0485-Vol.4-No.6) 
DRESDEN-2 REACTOR 
Legal Aspects 
Systematic Evaluation Program. Status summary report, 
7:50439 (NUREG—0485-Vol.4-No.6) 
Reactor Safety 
Systematic Evaluation Program. Status summary report, 
7:50439 (NUREG—0485-Vol.4-No.6) 
DRESDEN-3 REACTOR 
Reactor Safety 
Analysis of heatup and pressurization during a shutdown at 
Dresden 3, 7:50483 


DRIFT CHAMBERS 
Design 
Tracking, 7:51296 (SLAC—247) 
Efficiency 
Test of a single volume Cherenkov counter and drift chamber 
detector, 7:51368 
DRILL BITS 
See also DRILLING EQUIPMENT 
Cooling 
Frictional heating and convective cooling of polycrystalline 


diamond drag tools during rock cutting, 7:49989 (SAND— 
82-0675C) 


Heating 
Frictional heating and convective cooling of polycrystalline 


diamond drag tools during rock cutting, 7:49989 (SAND— 
82-0675C) 


DRILL CORES 
Data Acquisition Systems 
Workshop on core and sample curation for the National 
Continental Scientific Drilling Program, 7:51899 (LA— 
9308C) 
Information Centers 
Workshop on core and sample curation for the National 
Continental Scientific Drilling Program, 7:51899 (LA— 
9308C) 
Storage 
Workshop on core and sample curation for the National 
Continental Scientific Drilling Program, 7:51899 (LA— 
9308C) 
DRILLING EQUIPMENT 
See also DRILL BITS 
Performance Testing 
Flexible roof drill for low coal. Final report, 7:49117 
(DOE/ET/11205—T10) 
Reliability 
Flexible roof drill for low coal. Final report, 7:49117 
(DOE/ET/11205—T10) 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DROPLETS 
Dynamics 
Droplet dynamics in creeping flows, 7:51131 
Fabrication 
On-demand production of uniform DT droplets using pulsed 
electrohydrodynamic spraying. Charged Particle Research 
Laboratory report No. 1-82, 7:49447 (UCRL—15464) 
Fluid Flow 
Droplet dynamics in creeping flows, 7:51131 
DRUGS 
See also DIURETICS 


RADIOPHARMACEUTICALS 
RADIOSENSITIZERS 


Intestinal Absorption 
10. Radionuclides in galenical pharmacy, 7:51678 
Radioimmunoassay 
Advantages of radioimmunological procedures for 
determination of pharmaceuticals in biological material, 
7:51684 
Skin Absorption 
10. Radionuclides in galenical pharmacy, 7:51678 
Sociology 
Survey of industry and government programs to combat drug 
and alcohol abuse, 7:51585 (NUREG—0903) 
DRY SCRUBBERS 
Regeneration of FGD dry-sorbent materials. Phase I. Final 
report, 7:49081 (DOE/FC/10179—2) 
Demonstration Plants 
Pilot test with dry scrubbing of flue gases, 7:50126 (SVF—111) 
DSA METHOD 
Computer Codes 
A computer program for nuclear lifetimes measurements by 
DSAM using a self-supporting target, 7:52103 (ISN—81-12) 
DTPA 
(Diethylenetriaminepentaacetic acid.) 
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DUAL-PURPOSE POWER PLANTS 
Renal Clearance 


Renal Clearance 
Double-isotope clearance technique with partially shielded 
whole-body counter for the determination of the renal 
filtration. Fraction-method and results, 7:51682 
DUAL-PURPOSE POWER PLANTS 
Cost Benefit Analysis 
Combined natural-gas fueled power-heat plant in Ullerslev. 
Pilot project (Denmark), 7:50119 
District Heating 
Grindsted project. Final report (Combined heat-power plant), 
7:50795 (NP—2905140) 
Feasibility Studies 
Feasibility study for non-conventional fuel use for an industrial 
integrated energy system, La Grange, Georgia, 7:50794 
(DOE/CS/40245—T1) 
Grindsted project. Final report (Combined heat-power plant), 
7:50795 (NP—2905140) 
Wood Fuels 
Feasibility study for non-conventional fuel use for an industrial 
integrated energy system, La Grange, Georgia, 7:50794 
(DOE/CS/40245—T1) 
DUBNA SYNCHROCYCLOTRON 
Beam Dynamics 
Calculation of beam injection and modes of acceleration for 
the JINR phasotron, 7:51213 (JINR—E9-81-54) 
DUSTS 
Activation Analysis 
Instrumental activation analysis of airborne dust, 7:50984 (Zfl- 
Mitt—46) 
Calibration Standards 
Instrumental activation analysis of airborne dust, 7:50984 (Zf1- 
Mitt—46) 
DYE LASERS 
Biological Effects 
Laser action spectrum of reduced excitability in nerve cells, 
7:51868 
DYONS 
(Hypothetical particles endowed with both electric and magnetic 
charges.) 
Spin 
Dirac string rotations as a key to spin and statistics of dyons, 
7:52050 (NBI-HE—8 1-36) 
Statistics 
Dirac string rotations as a key to spin and statistics of dyons, 
7:52050 (NBI-HE—8 1-36) 
DYSPROSIUM 
Activation Analysis 
Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 
Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 
National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 
Mass Spectroscopy 
Methodical investigations of mass spectroscopic analysis of 
geological samples with relatively high contents of rare 
earths, 7:50979 (Zfl-Mitt—46) 
DYSPROSIUM 148 
Energy Levels 
Energy gap at Z=64 and its implications for the structure of 
excited states in the A approximately 150, 7:52151 (INP— 
1104/PL) 
DYSPROSIUM 160 
E1-Transitions 
Nuclear orientation of ‘Tb in Tb metal (Gamma transitions 
in '©Dy), 7:52175 
E2-Transitions 
Nuclear orientation of ‘Tb in Tb metal (Gamma transitions 
in }Dy), 7:52175 
E3-Transitions 
Nuclear orientation of ‘Tb in Tb metal (Gamma transitions 
in Dy), 7:52175 
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M1.-Transitions 
Nuclear orientation of }°Tb in Tb metal (Gamma transitions 
in }©Dy), 7:52175 
M2-Transitions 
Nuclear orientation of Tb in Tb metal (Gamma transitions 
in !©Dy), 7:52175 


E2-TRANSITIONS 
Gamma Radiation 
Applications of low energy theorems to quadrupole radiation 
in electromagnetism and gravitation, 7:52087 (NBI-HE—81- 
45) 
EARTH ATMOSPHERE 


See also AIR 
IONOSPHERE 
MAGNETOSPHERE 
SURFACE AIR 


Daily Variations 
Sangamon field experiments: observations of the diurnal 
evolution of the planetary boundary layer over land, 7:51423 
(ANL/RER—81-1) 
Diffusion 
Horizontal diffusion in the atmosphere: a Lagrangian- 
dynamical theory, 7:51472 
Flow Models 
Solution of the multi-dimensional, incompressible Navier- 
Stokes equations using low-order finite elements and one- 
point quadrature, 7:51963 (UCRL—86601) 
Mathematical Models 
Examination of two methods for estimating the transfer of 
aerosols from the troposphere to the earth's surface, 7:51430 
Research Programs 
Observations of nighttime winds using pilot balloons in 
Anderson Creek Valley, Geysers, California, 7:51431 
Solar Radiation 
Simplified techniques to study components of solar radiation 
under haze and clouds, 7:49530 
EARTH-COVERED BUILDINGS 
Economics 
Economic comparison of passively conditioned underground 
houses. Master's thesis, 7:50708 (AD-A—106284/3) 
EARTHMOVING EQUIPMENT 
Performance 
Machines for cutting surface coverings, 7:51159 (NP-tr— 
2904464) 
EARTHQUAKES 
Risk Assessment 
Seismic Safety Margins Research Program: Phase II program 
plan (FY 83-FY 84), 7:50475 (UCID—19452) 
Seismic Detection 
Earthquake catalog for northern New Mexico. Progress report, 
July-September 1981, 7:51888 (LA—9307-PR) 
EASTON POWER REACTOR 
See FITZPATRICK REACTOR 
E-BEAM TYPE REACTORS 
Control Systems 
Fusion reactor control study. Volume 4: inertial confinement 
reactors. Final report, 7:52371 (EPRI-AP—2293-Vol.4) 
EBIS 
See ELECTRON BEAM ION SOURCES 
EBR-2 REACTOR 
Fuel Assemblies 
Bow in Experimental Breeder Reactor II reflector 
subassemblies, 7:50257 
Retrieval of damaged subassembly from Experimental Breeder 
Reactor II primary tank, 7:50381 
Fuel Rods 
Analytical evaluation of ovality and application to fuel 
elements in Experimental Breeder Reactor II subassemblies, 
7:50251 
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Neutron Flux 
Use of additional fission sources or scattering sources to model 
inward axial leakages in fast-reactor analysis, 7:50206 
(ANL—81-70) 
Reactor Kinetics 
Use of additional fission sources or scattering sources to model 
inward axial leakages in fast-reactor analysis, 7:50206 
(ANL—81-70) 
Reactor Maintenance 
Bow in Experimental Breeder Reactor II reflector 
subassemblies, 7:50257 
Retrieval of damaged subassembly from Experimental Breeder 
Reactor II primary tank, 7:50381 


(Emergency core cooling system.) 
Heat Transfer 
Flooding in vertical gas-liquid countercurrent flow through 
parallel paths. Findl report (PWR;BWR), 7:50419 (EPRI- 
NP—2262) 
Hydraulics 
Flooding in vertical gas-liquid countercurrent flow through 
parallel paths. Final report (PWR;BWR), 7:50419 (EPRI- 
NP—2262) 
ECONOMIC POLICY 
Energy and water development appropriations for 1983. 
Hearings before a Subcommittee of the Committee on 
Appropriations, House of Representatives, Ninety-Seventh 
Congress, Second Session. Part 5. Department of Energy, 
7:50618 
ECONOMIC REGULATORY ADMINISTRATION 
Information Dissemination 
Quarterly project status report, April-June 1982, 7:50641 
(DOE/RG/10367—T11) 
EDDY CURRENT TESTING 
Application of an eddy current technique to steam generator 
U-bend characterization. Final report (PWR), 7:50173 
(EPRI-NP—2339) 
Eddy-current inspection for steam generator tubing program. 
Annual progress report for period ending December 31, 
1981 (PWR), 7:50177 (NUREG/CR—2305-Vol.4) 
Performance 
Determination of multiple properties with multiple eddy- 
current measurements, 7:51139 
Probes 
Magnetic testing probe (Patent), 7:51138 
EDGE DISLOCATIONS 
Crystal Field 
Radiation vacancies and interstitial atoms distribution in the 
elastic field of an edge dislocation, 7:52249 (IAE—3326/11) 
EDTA 
(Ethylenediaminetetraacetic acid.) 
Oxidation 
Ozone mass transfer and kinetics experiments, 7:49380 (RHO- 
C—47) 
Removal 
Ozone mass transfer and kinetics experiments, 7:49380 (RHO- 
C—47) 
EDUCATIONAL FACILITIES 


See also LIBRARIES 
SCHOOL BUILDINGS 


Photovoltaic Power Supplies 

Intermediate photovoltaic system application experiment 
operational performance executive summary. Volume 1. For 
Oklahoma Center for Science and Arts, Oklahoma City, OK, 
7:49733 (SAND—81-7101/1) 

Intermediat photovoltaiv system application experiment 
operational performance report. Volume 1. For Oklahoma 
Center for Science and Arts, Oklahoma City, OK, 7:49726 
(SAND—81-7087/1) 

EES 
See ENERGY EXTENSION SERVICE 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EGGS 
Ultrastructural Changes 

Cortical vesicle breakdown in fertilized eggs of Fundulus 

heteroclitus, 7:51710 


ELECTRIC BATTERIES 
Performance 


EGYPTIAN ARAB REPUBLIC 
Petroleum Industry 
Situation report for petroleum-exporting countries: an update, 
7:49192 (BNL—51495) 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS 
Electric Cables 
Development of low-loss 765-kV pipe-type cable. Final report, 
7:50141 (EPRI-EL—2196) 
Potheads 
High-ampacity terminations. Final report, 7:50143 (EPRI-EL— 
2233) 
Power Substations 
Compact terminal equipment, 7:50134 (CONF-801203—) 
Power Transmission Lines 
EHV and UHV transmission lines: electrical, structural, and 
environmental design concepts and evaluations, 7:50138 
(DOE/ET/29236—2) 
EIGENVALUES 
Numerical Solution 
Improving the accuracy of computed sngular values, 7:52438 
(ANL—82-4) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EINSTEIN-SCHROEDINGER THEORY 
Electrons 
Self energies of the electron and photon in the unified space 
field theory, 7:52084 (JINR—E-2-81-520) 
Photons 
Self energies of the electron and photon in the unified space 
field theory, 7:52084 (JINR—E-2-81-520) 
ELASTOMERS 
See also POLYISOPRENE 
Chemical Reactions 
Brine resistance of window materials for a Borehole 
Televiewer tool, 7:50947 (SAND—81-2174) 
Decomposition 
Brine resistance of window materials for a Borehole 
Televiewer tool, 7:50947 (SAND—81-2174) 
Deformation 
Mechanical engineering research. Quarterly progress report, 
January-March 1982, 7:51094 (UCID—19323-82-1) 
Permeability 
LEAKY: a computer program for estimating the distribution 
of moisture and other gases in permeable containers, 7:50948 
(SAND—82-0107) 
Thermal Stresses 
Brine resistance of window materials for a Borehole 
Televiewer tool, 7:50947 (SAND—81-2174) 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
Application of electrochemical technologies in the utility 
industry, 7:50704 
Demonstration Programs 
Load-leveling battery systems testing and demonstration, 
7:50529 (CONF-801203—) 
Economics 
Customer owned storage--the potential for battery storage in 
industry, 7:50531 (CONF-801203—) 
Feasibility Studies 
Batteries requirements for solar photovoltaic systems, 7:49692 
(CONF-801203—) 
Customer owned storage--the potential for battery storage in 
industry, 7:50531 (CONF-801203—) 
Mathematical Models 
Generic battery model for electric and hybrid vehicle 
simulation performance prediction, 7:50815 
Performance 
New concepts in battery performance simulation and 
monitoring, 7:50542 





ELECTRIC BRIDGES 


Research Programs 


Research Programs 
Batteries for solar systems in developing countries and rural 
areas, 7:50532 (CONF-801203—) 
Specifications 
Batteries for solar systems in developing countries and rural 
areas, 7:50532 (CONF-801203—) 
Test Facilities 
Flowing-electrolyte-battery testing and evaluation, 7:50536 
(SAND—82-0381C) 


ELECTRIC BRIDGES 


Nondestructive Testing 
Electrothermal response testing: a component development 
tool, 7:51402 (MLM—2900) 


ELECTRIC CABLES 


See also SUPERCONDUCTING CABLES 
Cost 
Development of low-loss 765-kV pipe-type cable. Final report, 
7:50141 (EPRI-EL—2196) 
Design 
Basic study of the aging process in solid-dielectric cables 
(second annual report), 7:50140 (DOE/ET/29239—2) 
Development of low-loss 765-kV pipe-type cable. Final report, 
7:50141 (EPRI-EL—2196) 
Hawaii specific problems: deepwater DC cable transmission, 
7:50133 (CONF-801203—) 
Integrated design and testing of OTEC riser cables, 7:49790 
(CONF-801203—) 
Electrical Insulation 
Basic study of the aging process in solid dielectric cables. Part 
1, 7:50139 (DOE/ET/29239—1-Vol.1) 
Basic study of the aging process in solid-dielectric cables 
(second annual report), 7:50140 (DOE/ET/29239—2) 
Fabrication 
Development of low-loss 765-kV pipe-type cable. Final report, 
7:50141 (EPRI-EL—2196) 
Fires 
Methodology for assessing the risk from cable fires, 7:50481 
Performance 
Development of low-loss 765-kV pipe-type cable. Final report, 
7:50141 (EPRI-EL—2196) 
Service Life 
Basic study of the aging process in solid-dielectric cables 
(second annual report), 7:50140 (DOE/ET/29239—2) 
Testing 
Integrated design and testing of OTEC riser cables, 7:49790 
(CONF-801203—) 
Underwater 
Hawaii specific problems: deepwater DC cable transmission, 
7:50133 (CONF-801203—) 


ELECTRIC COILS 


See also MAGNET COILS 
SOLENOIDS 


Fabrication 
Conductor for a fluid-cooled winding and method for making 
same (Patent), 7:51105 
Stress Analysis 
Thermal stress analysis of an aiuminum-mylar transformer coil, 
7:50146 (ORNL/TM—8095) 
Temperature Distribution 
Thermal stress analysis of an aluminum-mylar transformer coil, 
7:50146 (ORNL/TM—8095) 


ELECTRIC CONDENSERS 


See CAPACITORS 


ELECTRIC FIELDS 


Biological Effects 

Biological effects of electrical and magnetic fields from power 
transmission lines - with an evaluation of possible hazards. A 
literature study, 7:50147 (SIS—1981-6) 

Biological effects of electric and magnetic fields, summary of a 
literature study, 7:50148 (SIS—1981:8) 

Effects of intermittent 60-Hz high voltage electric fields on 
metabolism, activity, and temperature in mice, 7:51867 

General properties of the interaction between animals and ELF 
electric fields, 7:51866 

Power-frequency electric fields averaged over the body 
surfaces of grounded humans and animals, 7:51863 

Relationship of 60-Hz electric-field parameters to the inhibition 
of growth of Pisum sativum roots, 7:51864 
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Dosimetry 

General properties of the interaction between animals and ELF 
electric fields, 7:51866 

Interactive effects in 60-Hz electric-field exposure systems, 
7:51865 

ELECTRIC FILTERS 
Design 

Recursive adaptive-filter design using an adaptive genetic 

algorithm, 7:51144 (SAND—81-0249C) 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also TURBOGENERATORS . 
Wind integration via variable speed, 7:50043 (CONF-801203—) 
Comparative Evaluations 

Differences in dynamic behavior of synchronous and induction 
machines in wind turbine generators, 7:50088 (SERI/CP— 
635-1340-Vol.2) 

Electrical Insulation 

Workshop proceedings: rotating machinery insulation, 7:50116 

(EPRI-EL—2211) 
Feasibility Studies 

Direct generation of hydroelectric power from slowly flowing 

water, 7:49524 (NE/AKVA—80/11) 
Oscillations 

Phase II: frequency domain analysis of low-frequency 
oscillations in large electric power systems. Volume 5. 
Studies of a large system. Final report (Using AESOPS 
computer code), 7:50144 (EPRI-EL—2348-Vol.5) 

ELECTRIC MOTORS 
Computerized Control Systems 

Microcomputer control of an inverter-fed synchronous motor, 

7:50810 
Electrical Insulation 
Workshop proceedings: rotating machinery insulation, 7:50116 
(EPRI-EL—2211) 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
Cost 

Cost of electric-power interruptions to residences in the 

Tennessee Valley, 7:50145 (ORAU/IEA—82-4(M)) 
Demand Factors 

Integrated system for forecasting electric energy and load for 

states and utility service areas, 7:50643 (NUREG/CR—2692) 
Dispersed Storage and Generation 

Electric system impacts of dispersed energy technologies, 
7:50633 (CONF-801203—) 

Influence of dispersed storage and generation on 
communication requirements for load management and 
distribution automation and control, 7:50131 (CONF- 
801203—) 

Economics 

State-energy price system. Volume II: data base development, 

7:50604 (PNL—4265-Vol.2) 
Off-Peak Energy Storage 

Customer owned storage--the potential for battery storage in 

industry, 7:50531 (CONF-801203—) 
Prices 

Electric-power and natural gas in Wisconsin, 7:50632 (CONF- 
800184—) 

State-energy price system. Volume I: overview and technical 
documentation, 7:50603 (PNL—4265-Vol.1) 

Supply and Demand 

Design of a multiregional economic model for forecasting 
electricity consumption and peak load. Final report, 7:50642 
(EPRI-EA—2232) 

ELECTRIC POWER INDUSTRY 
Statistics 
Statistics of the power and fuel industry 1980/81, 7:50644 
ELECTRIC POWER RESEARCH INSTITUTE 
See EPRI 
ELECTRIC UTILITIES 

Solar energy conversion utility integration, 7:49694 (CONF- 

801203—) 





175S / ERA Vol. 7, No. 19 


Capital 

Future costs of capital in the electric utility sector. Volume I. 
Background issues, 7:50639 (DOE/EIA/11975—T3-Vol.1) 

Future costs of capital in the electric utility sector. Volume II. 
The model, 7:50640 (DOE/EIA/11975—T3-Vol.2) 

Electric Batteries 
Application of electrochemical technologies in the utility 
industry, 7:50704 
Energy Storage Systems 
System vs. dedicated storage, 7:50519 (CONF-801203—) 
Financing 

Future costs of capital in the electric utility sector. Volume I. 
Background issues, 7:50639 (DOE/EIA/11975—T3-Vol.1) 

Future costs of capital in the electric utility sector. Volume II. 
The model, 7:50640 (DOE/EIA/11975—T3-Vol.2) 

Fuel Cell Power Plants 

Application of electrochemical technologies in the utility 

industry, 7:50704 
Joint Ventures 

Economic and legal aspects of utility consortiums for heliostat 

purchase, 7:49541 (PNL—4316) 
Load Management 

Impact of electric-vehicle deployment on load-management 
strategies: technical issues, 7:50637 (DOE/CS/54250—1) 

Impact of electric-vehicle deployment on load-management 
strategies: institutional issues, 7:50638 (DOE/CS/54250—4) 

Integrated system for forecasting electric energy and load for 
states and utility service areas, 7:50643 (NUREG/CR—2692) 

Off-Peak Energy Storage 

Assessment of second-generation compressed-air energy- 
storage concepts, 7:50517 (PNL—3978) 

Load-leveling battery systems testing and demonstration, 
7:50529 (CONF-801203—) 

Utility applications program. Annual report for 1981, 7:50518 
(PNL—4280) 

Photovoltaic Power Plants 

Northeast Regional Assessment Study for solar electric options 

in the period 1980 to 2000, 7:50669 (DOE/ET/20275—1) 
Photovoltaic Power Supplies 

Intermediate photovoltaic system application experiment 
operational executive summary. Volume 9. For Newman 
Power Station, El Paso, TX, 7:49732 (SAND—81-7100/9) 

Intermediate photovoltaic system application experiment 
operational performance report. Volume 9. For Newman 
Power Station Site, El Paso, TX, 7:49725 (SAND—81- 
7086/9) 

Intermediate photovoltaic system application experiment 
operational executive summary. Volume 5 for Newman 
Power Station, El Paso, TX, 7:49731 (SAND—81-7100/5) 

Program Management 

Electric-power and natural gas in Wisconsin, 7:50632 (CONF- 

800184—) 
Regulations 

Future costs of capital in the electric utility sector. Volume I. 
Background issues, 7:50639 (DOE/EIA/11975—T3-Vol.1) 

Future costs of capital in the electric utility sector. Volume II. 
The model, 7:50640 (DOE/EIA/11975—T3-Vol.2) 

Solar Thermal Power Plants 

Northeast Regional Assessment Study for solar electric options 

in the period 1980 to 2000, 7:50669 (DOE/ET/20275—1) 
Wind Power 

Wind power activities of the electric utility industry in the 

United States, 7:50095 (SERI/CP—635-1340-Vol.2) 
Wind Power Plants 

Northeast Regional Assessment Study for solar electric options 
in the period 1980 to 2000, 7:50669 (DOE/ET/20275—1) 

Wind systems for island use: a utility perspective, 7:50008 
(CONF-801203—) 

Wind Turbines 

Utility requirements versus the capacity credit of wind 

turbines, 7:50089 (SERI/CP—635-1340-Vol.2) 
ELECTRICAL INSULATION 
Aging 

Basic study of the aging process in solid dielectric cables. Part 

1, 7:50139 (DOE/ET/29239—1-Vol.1) 


ELECTRIC-POWERED VEHICLES 
Performance Testing 


Breakdown 
Basic study of the aging process in solid dielectric cables. Part 
1, 7:50139 (DOE/ET/29239—1-Vol.1) 
Meetings 
Workshop proceedings: rotating machinery insulation, 7:50116 
(EPRI-EL—2211) 
Physical Radiation Effects 
Role of fission-reactor-testing capabilities in the development 
of fusion technology, 7:52362 (EGG-M—09481) 
ELECTRICAL INSULATORS 
Flashover 
Magnetic inhibition of insulator flashover, 7:51149 
Physical Radiation Effects 
Radiation dose-rate resistivity degradation in ceramic insulators 
and assessment of the consequences in fusion reactor 
applications, 7:52355 (DOE/ET/52048—24) 
ELECTRIC-POWERED VEHICLES 
See also ROADWAY-POWERED ELECTRIC VEHICLES 
Air Conditioning 
Environmental control subsystems for electric and hybrid 
vehicles. A study evaluation report, 7:50805 
(DOE/CS/54209—7) 
Aluminium-Air Batteries 
Metal-air battery research and development. Summary report 
1981, 7:50538 (UCID—19440) 
Economic Impact 
Impact of electric-vehicle deployment on load-management 
strategies: technical issues, 7:50637 (DOE/CS/54250—1) 
Electric Batteries 
Generic battery model for electric and hybrid vehicle 
simulation performance prediction, 7:50815 
Electric Motors 
Microcomputer control of an inverter-fed synchronous motor, 
7:50810 
Energy Consumption 
DOE ETV-1 electric test vehicle. Phase III: performance 
testing and system evaluation. Final report, 7:50807 
(DOE/CS/54209—T2) 
Feasibility Studies 
Note on electric-powered cars, 7:50808 (NP—2905141) 
Hydrogen Fuel Cells 
Engineering analysis of an NHs-air alkaline fuel cell system for 
vehicular applications, 7:50702 (LBL—14578) 
Institutional Factors 
Impact of electric-vehicle deployment on load-management 
strategies: institutional issues, 7:50638 (DOE/CS/54250—4) 
Iron-Air Batteries 
Metal-air battery research and development. Summary report 
1981, 7:50538 (UCID—19440) 
Iron-Nickel Batteries 
Development of the nickel-iro battery system for electric 
vehicle propulsion, 7:50812 
Westinghouse nickel iron battery design and performance, 
7:50811 
Lead-Acid Batteries 
Performance characteristics of an electric-vehicle lead-acid 
battery pack at elevated temperatures, 7:50806 
(DOE/CS/54209—8) 
Research on lead acid battery electrodes. Final report, 7:50534 
(NRL-MR—4751) 
Marketing Research 
Note on electric-powered cars, 7:50808 (NP—2905141) 
Nickel-Zinc Batteries 
Nickel/zinc VIBROCEL battery for EV applications, 7:50813 
Research, development, and demonstration of nickel-zinc 
batteries for electric vehicle propulsion. Annual report for 
1981, 7:50527 (ANL/OEPM—81-11) 
Performance 
DOE ETV-1 electric test vehicle. Phase III: performance 
testing and system evaluation. Final report, 7:50807 
(DOE/CS/54209—T2) 
Performance Testing 
Results of simulated driving profiles in the testing of near-term 
electric vehicle batteries, 7:50814 





ELECTROCHEMISTRY 
Power Demand 


Power Demand 
Impact of electric-vehicle deployment on load-management 
strategies: technical issues, 7:50637 (DOE/CS/54250—1) 
Impact of electric-vehicle deployment on load-management 
strategies: institutional issues, 7:50638 (DOE/CS/54250—4) 
Reliability 
DOE ETV-1 electric test vehicle. Phase III: performance 
testing and system evaluation. Final report, 7:50807 
(DOE/CS/54209—T2) 
Socio-Economic Factors 
Impact of electric-vehicle deployment on load-management 
strategies: institutional issues, 7:50638 (DOE/CS/54250—4) 
Space Heating 
Environmental control subsystems for electric and hybrid 
vehicles. A study evaluation report, 7:50805 
(DOE/CS/54209—7) 
Zinc-Chlorine Batteries 
Zinc-chloride energy-storage systems, 7:50530 (CONF- 
801203—) : 
ELECTROCHEMISTRY 
Evaluation 
Effect of electrode surface impurities on the oxygen electrode 
reaction at zirconia electrolytes, 7:51030 
Research Programs 
Chemically modified carbon, nickel and platinum electrodes. 
Final report, 1/15/80-8/31/81, 7:51027 (DOE/ER/10589— 
1(FINAL)) 
ELECTRODES 
See also ANODES 
Coatings 
Solar energy conversion: photoelectrochemical and 
electrochemical studies of organic conducting polymer- 
coated electrodes in aqueous electrolyte, 7:49627 
(SERI/TP—233-1500) 
Fabrication 
Chemically modified carbon, nickel and platinum electrodes. 
Final report, 1/15/80-8/31/81, 7:51027 (DOE/ER/10589— 
1(FINAL)) 
Mass Transfer 
Effect of suspended particles on the rate of mass transfer to a 
rotating disk electrode, 7:51028 (LBL—13813) 
Materials 
Chemically modified carbon, nickel and platinum electrodes. 
Final report, 1/15/80-8/31/81, 7:51027 (DOE/ER/10589— 
1(FINAL)) 
Polarization 
Effect of electrode surface impurities on the oxygen electrode 
reaction at zirconia electrolytes, 7:51030 
Stabilization 
Solar energy conversion: photoelectrochemical and 
electrochemical studies of organic conducting polymer- 
coated electrodes in aqueous electrolyte, 7:49627 
(SERI/TP—233-1500) 
Synthesis ; 
Solar-induced organic photochemistry at semiconductor 
surfaces. Progress report on research conducted in 1980- 
1982, 7:49583 (DOE/ER/05528—36) 
ELECTRODYNAMICS 
See also QUANTUM ELECTRODYNAMICS 
Nonlinear Problems 
Minimal surfaces in nonlinear electrodynamics, 7:52264 (JINR- 
R—2-81-434) 
ELECTROKINETICS 
See ELECTRODYNAMICS 
ELECTROLYTIC CELLS 
See also PHOTOELECTROLYTIC CELLS 
Cost 
Water electrolysis by high-pressure (20 to 200 bars) and 
medium-temperature (150 to 300°C) technique 
(continuation). Final report, 7:49468 (EUR—7024-EN) 
Design 5 
Water electrolysis by high-pressure (20 to 200 bars) and 
medium-temperature (150 to 300°C) technique 
(continuation). Final report, 7:49468 (EUR—7024-EN) 
Performance 
Status of advanced electrolytic hydrogen production in the 
United States and abroad, 7:49461 (BNL—30987) 
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Performance Testing 
Development and parametric testing of alkaline-water 
electrolysis cells for hydrogen production based on 
inorganic-membrane-electrolyte technology. Final report, 
7:49471 (EUR—7626-EN) 
ELECTROMAGNETIC FIELDS 
Diffusion 
Slow and fast diffusion times of electromagnetic field, 7:52305 
(KFTI—80-38) 
Gravitational Radiation 
Coherent radiation of gravitation waves by electromagnetic 
fields in dielectric systems, 7:52085 (JINR-R—2-81-494) 
ELECTROMAGNETIC INTERACTIONS 
See also COULOMB SCATTERING 
LEPTON-LEPTON INTERACTIONS 
Pair Production 
Gluon corrections to p-odd effects at muon pair production in 
hadron collisions, 7:52049 (KFTI—81-11) 
ELECTROMAGNETIC ISOTOPE SEPARATION 
Technology Assessment 
Capability of the electromagnetic isotope-enrichment facility at 
ORNL, 7:49451 (CONF-820666—3) 
ELECTROMAGNETIC RADIATION 


See also BREMSSTRAHLUNG 
CHERENKOV RADIATION 
GAMMA RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
MONOCHROMATIC RADIATION 
ULTRAVIOLET RADIATION 
VISIBLE RADIATION 
X RADIATION 


Data Acquisition 
Summary of rules for sampling, decimation, and interpolation 
of experimental data, 7:51365 (UCID—19411) 
Incoherent Scattering 
Theory of electromagnetic wave scattering by elastic 
vibrations in semi-bounded medium, 7:52258 (ITF—81-6-R) 
ELECTROMAGNETIC TRANSITIONS 
See ENERGY-LEVEL TRANSITIONS 
ELECTRON ANTINEUTRINOS 
Mass 
Proposal on electron anti-neutrino mass measurement at INS, 
7:51984 (INS—406) 
ELECTRON BEAM ION SOURCES 
Beam Neutralization 
Investigation of the "Krion-1" electron-beam ion source 
operation modes, 7:51271 (JINR—R-9-8 1-660) 
ELECTRON BEAM TARGETS 
Compression 
Compression of thermonuclear fuel targets by charged particle 
beams, 7:52384 (IAE—3331/6) 
ELECTRON BEAM TYPE REACTORS 
See E-BEAM TYPE REACTORS 
ELECTRON BEAMS 
Beam Bunching 
Forming of a rotating tube beam, 7:51214 (JINR-R—9-81-167) 
Beam Monitors : 
Calculations of pick-up/kicker sensitivity, 7:51207 (FNAL- 
TM—1102) 
Beam Optics 
Experimental studies of electron beam focusing with solenoid 
lenses near the space charge limit, 7:51223 (LA—9234-C) 
Coincidence Spectrometry 
Coincidence set-up with a high duty-cycle, high energy 
electron accelerator, 7:51244 (ANL/PHY—81-2) 
Electron Dosimetry 
Experience of using national photographic films in dosimetry 
of radiations from the LUEh-25 medicine electron linac, 
7:52240 (INIS-SU—74) 
Energy Spectra 
Design of an electron beam spectral modification system, 
7:51231 (LA—9234-C) 
Laser-Produced Plasma 
Electron momentum distribution, velocity space instability and 
angular momentum in relativistic large aspect ratio diodes, 
7:52296 (INIS-mf—6937) 
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Linear Momentum 
Electron momentum distribution, velocity space instability and 
angular momentum in relativistic large aspect ratio diodes, 
7:52296 (INIS-mf—6937) 
Magnetic Spectrometers 
Spectrometer requirements for (e,e'2N) studies, 7:51245 
(ANL/PHY—81-2) 
Polarized Beams 
Polarization, 7:51295 (SLAC—247) 
Stochastic Cooling 
Calculations of pick-up/kicker sensitivity, 7:51207 (FNAL- 
TM—1102) 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON DETECTION 
Tonization Chambers 
Thin detector with ionization tubes for high energy electrons 
and photons, 7:51332 (IFVE-ONF—81-108) 
Streamer Spark Chambers 
Effect of methane on the quality of tracks at the laser detection 
of electrons in helium streamer chamber, 7:51347 (JINR—13- 
81-323) 
ELECTRON DOSIMETRY 
Photographic Film Dosemeters 
Experience of using national photographic films in dosimetry 
of radiations from the LUEh-25 medicine electron linac, 
7:52240 (INIS-SU—74) 
ELECTRON EXCHANGE 
Biological Models 
Mechanisms of energy transduction in plant photosynthesis: 
ESR, ENDOR and MOs of the primary acceptors, 7:51628 
ELECTRON PAIRS 
Pair Production 
Theory of pair production by accelerated charges, 7:52051 
(NBI-HE—81-37) 
ELECTRON PLASMA WAVES 
Ton Acoustic Waves 
Theory of double resonance parametric excitation in plasmas. 
Pt.2., 7:52334 
ELECTRON REACTIONS 
Coincidence Spectrometry 
Systems considerations for large solid angle detection of 
coincident reaction products from nuclear electroexcitation, 
7:51315 (ANL/PHY—81-2) 
Elastic Scattering 
Algorithm for numerical solution of Dirac equation in problem 
of electron elastic scattering by nucleus central field, 7:52156 
(KFTI—80-49) 
Electronic isotope shifts, muonic atoms, and electron 
scattering, 7:52158 (LA-UR—82-1130) 
Inelastic Scattering 
Electroexitation of M1 and M2 resonances in spherical nuclei, 
7:52153 (JINR-R—4-80-817) 
ELECTRON RINGS 
Instability 
Computational study of azimuthal instability of relativistic 
electron rings in one-mode regime, 7:51211 (JINR—9-81- 
326) 
Negative Mass Effect 
Computational study of azimuthal instability of relativistic 
electron rings in one-mode regime, 7:51211 (JINR—9-81- 
326) 
X-Ray Spectra 
Hard x-ray measurements of the hot-electron rings in EBT-S, 
7:52311 (ORNL/TM—8179) 
ELECTRON TRANSFER 
Biochemical Reaction Kinetics 
Kinetics of some electron-transfer reactions in biological 
photosystems I. Pulse radiolysis study of spinach ferredoxin 
reduction by the hydrated electron and COsp radical, 
7:51763 
Cross Sections 
Low-energy charge exchange from hydrogen atoms by few- 
electron ions, 7:51954 


ELECTRON-POSITRON INTERACTIONS 
Inclusive Interactions 


ELECTRON-ATOM COLLISIONS 
Excitation 
Precise test of the Coulomb-projected Born approximation for 
the 2 'S and 3 'S excitation of helium by electron impact, 
7:51951 
Tonization 
Electron-impact ionization: time-dependent and other 
numerical approaches, 7:51936 (CONF-820382—1) 
ELECTRON-BEAM-PUMPED LASERS 
See FREE ELECTRON LASERS 
ELECTRONIC CIRCUITS 


See also INTEGRATED CIRCUITS 
POWER CONDITIONING CIRCUITS 
TIMING CIRCUITS 


Computer-Aided Design 
Use of SPICE2 for the design of high-temperature electronic 
circuits, 7:51143 (ORNL/Sub—7685/11) 
Performance 
Use of SPICE2 for the design of high-temperature electronic 
circuits, 7:51143 (ORNL/Sub—7685/11) 
ELECTRONIC EQUIPMENT 


See also DIGITAL-TO-ANALOG CONVERTERS 
POWER SUPPLIES 


Radiation Hardening 
GfW-handbook: Data Compilation of Irradiation Tested 
Electronic Components, 7:51377 (HMI-B—353) 
Seals 
Examination of an elastic model for analysis of stress in a 
ceramic header, 7:51388 (MLM—2883) 
ELECTRON-ION COLLISIONS 
Tonization 
Electron-impact ionization: time-dependent and other 
numerical approaches, 7:51936 (CONF-820382—1) 
ELECTRON-MOLECULE COLLISIONS 
Excitation 
Experimental and theoretical study of very-low-energy 
inelastic processes in electron-molecule collisions, March 20, 
1981-March 20, 1982, 7:51941 (DOE/ER/10513—T1) 
Tonization 
Calculations of electron transport and rate coefficients in a 
uniform nitrogen plasma, 7:51962 (SAND—82-1189C) 
Scattering 
Calculations of electron transport and rate coefficients in a 
uniform nitrogen plasma, 7:51962 (SAND—82-1189C) 
ELECTRON-NUCLEON INTERACTIONS 
See also ELECTRON-PROTON INTERACTIONS 
Elastic Scattering 
Parity violating weak neutral-current effects in elastic e-'*C 
scattering. Progress report, April 15, 1981-February 28, 
1982, 7:51977 (DOE/ER/40017—3) 
Weak Neutral Currents 
Parity violating weak neutral-current effects in elastic e-'*C 
scattering. Progress report, April 15, 1981-February 28, 
1982, 7:51977 (DOE/ER/40017—3) 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 
A general algorithm for the reconstruction of jet events in 
e+e- annihilation, 7:52065 (PB—82-128794) 
Colliding Beams 
Physics parameters, 7:51997 (SLAC—247) 
Cross Sections 
Back to back jets in QCD, 7:52007 (DOE/ER/70004—305) 
Back to back jets: Fourier transform from b to k/sub T/, 
7:52008 (DOE/ER/70004—306) 
Drift Chambers 
Secondary vertex detection at the SLC, 7:51361 (SLAC—247) 
Experiment Planning 
Physics parameters, 7:51997 (SLAC—247) 
Final-State Interactions 
Final state polarization effects in e~ e* —, Z° — anti ggg, 
7:52053 (NP—2903792) 
Inclusive Interactions 
Back to back jets: Fourier transform from b to k/sub T/, 
7:52008 (DOE/ER/70004—306) 
Effects of p invariance violation in inclusive processes of the 
1/2 spin particle production at colliding e* e~ -beams, 
7:52048 (KFTI—81-10) 





ELECTRON-PROTON INTERACTIONS 
Jet Model 


Jet Model 
A general algorithm for the reconstruction of jet events in 
e+e- annihilation, 7:52065 (PB—82-128794) 
Back to back jets in QCD, 7:52007 (DOE/ER/70004—305) 
Quantum Chromodynamics 
Summary talk, 7:52054 (SLAC-PUB—2833) 
Radiation Detectors 
Secondary vertex detection at the SLC, 7:51361 (SLAC—247) 
Tristan Storage Rings 
Some realities of e* e~ experimentation, 7:51994 (KEK—80-18) 
ELECTRON-PROTON INTERACTIONS 
Elastic Scattering 
Measurements of parity violation in the scattering of polarized 
electrons from protons, 7:51976 (DOE/ER/40017—2) 
ELECTRON-RING ACCELERATORS 
Beam Dynamics 
Computational study of azimuthal instability of relativistic 
electron rings in one-mode regime, 7:51211 (INR—9-81- 
326) 
ELECTRONS 
Backscattering 
Solution to the transport equation for electron backscattering 
on massive materials, 7:52218 (INIS-mf—6945) 
Collisions 
Resonance scattering of electrons from Nz, CO, O2 and He 
adsorbed on a silver surface. Technical report, 7:51934 (AD- 
A—106359/3) 
Energy Losses 
Energy losses and inelastic mean free paths of low-energy 
electrons in polyethylene, 7:52236 
Equations of Motion 
Electron motion in azimuthal-annular magnetic field, 7:51206 
(EFI—414(21)-80) 
Magnetic Fields 
Electron motion in azimuthal-annular magnetic field, 7:51206 
(EFI—414(21)-80) 
Particle Models 
Model of the electron and muon structure, 7:52046 (JINR-R— 
4-81-81) 
ELECTROSLAG CASTING 
Economics 
Manufacturing technology for improved low-cost electroslag 
materials and components for application in fossil-energy 
systems. Final report, 7:50843 (DOE/ET/13532—1) 
ELECTROSLAG WELDING 
AR & TD Fossil-Energy Materials Program. Quarterly 
progress report, March 31, 1982, 7:50886 (ORNL/FMP— 
82/2) 
ELECTROSTATIC ACCELERATORS 


See also PELLETRON ACCELERATORS 
TANDEM ELECTROSTATIC ACCELERATORS 
VAN DE GRAAFF ACCELERATORS 


Beam Extraction 
Electron beam extraction system with a ring radiation field, 
7:51264 (INIS-SU—62) 
Electron Beams 
Electron accelerators for radiation treatment of cotton and 
synthetic fabrics, 7:51265 (INIS-SU—62) 
Irradiation Devices 
Electron accelerators for radiation treatment of cotton and 
synthetic fabrics, 7:51265 (INIS-SU—62) 
Kilo Amp Beam Currents 
"Ehlina-5” high-current pulse electron accelerator, 7:51170 
(INIS-SU—62) 
Modifications 
"Electron ShM-1” accelerator and its further improvements, 
7:51169 (INIS-SU—62) 
Operation 
Increase of technical abilities of the "Ehlit-1" pulse electron 
accelerator, 7:51168 (INIS-SU—62) 
Performance 
"Ehlina-5” high-current pulse electron accelerator, 7:51170 
(INIS-SU—62) 
Reliability 
Reliability of the EhIT and EhlV type accelerators in long- 
time operation for irradiation of cable insulators, 7:51171 
(INIS-SU—62) 
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Target Chambers 

60 kW electron beam extraction into the air from the EhnLV-4 

accelerator, 7:51263 (INIS-SU—62) 
Technology Assessment 

High-voltage electron accelerators. Present status and the 

prospects for modification, 7:51167 (INIS-SU—62) 
Technology Transfer 

Accelerators: a wide field for science and technology transfer 

towards developing countries, 7:51174 (IPNO—81-15) 
ELECTROSTATIC PRECIPITATORS 
Design 

Update on specified European R and D efforts, 7:48977 

(DOE/SF/10538—T13) 
Performance 

Update on specified European R and D efforts, 7:48977 

(DOE/SF/10538—T13) 
ELEMENT 104 ISOTOPES 
Spontaneous Fission 

Observation of new spontaneous fission activities from 
elements 100 to 105, 7:52190 (LBL—14050) 

ELMO BUMPY TORUS . 
ECR Heating 

Temperature limit in ECH hot electron plasmas, 7:52312 

(ORNL/TM—8211) 
Electron Rings 

Hard x-ray measurements of the hot-electron rings in EBT-S, 

7:52311 (ORNL/TM—8179) 
Electron Temperature 

Temperature limit in ECH hot electron plasmas, 7:52312 

(ORNL/TM—8211) 
Ion Temperature 
Temperature limit in ECH hot electron plasmas, 7:52312 
(ORNL/TM—8211) 
Reviews 
Fusion research at ORNL, 7:52403 (ORNL/TM—8316) 
Transport Theory 
Energy transport equations for a bumpy torus, 7:52324 
Vacuum Systems 

Vacuum system problems of EBT: a steady-state fusion 

experiment, 7:52340 (CONF-811113—54) 
X-Ray Spectra 

Hard x-ray measurements of the hot-electron rings in EBT-S, 

7:52311 (ORNL/TM—8179) 
ELUTRIATION 
Fluid Flow 
Characterization of the separation properties of the Beckman 
elutriator system, 7:51647 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY PLANS 
Roles that numerical models can play in emergency response, 
7:50477 (UCRL—87426) 
EMERGENCY RODS 
See SCRAM RODS 
END USE SECTOR 
See COMMERCIAL SECTOR 
INDUSTRY 
ENDANGERED SPECIES 
Ecology 

Conservation of the endangered San Joaquin kit fox, Vulpes 
macrotis mutica, on the Naval Petroleum Reserves, 
California, 7:49208 (S—183-TP) 

Habitat 

Conservation of the endangered San Joaquin kit fox, Vulpes 
macrotis mutica, on the Naval Petroleum Reserves, 
California, 7:49208 (S—183-TP) 

Potential of BLM lands in western Fresno and eastern San 
Benito and Monterey Counties, California, as critical habitats 
for the endangered San Joaquin kit fox, Vulpes macrotis 
mutica, and blunt-nosed leopard lizard, Crotaphytus silus, 
7:51505 (EGG—1183-2440) 

Populations 

Conservation of the endangered San Joaquin kit fox, Vulpes 
macrotis mutica, on the Naval Petroleum Reserves, 
California, 7:49208 (S—183-TP) 
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ENDOCRINE DISEASES 
See also GOITER 
Diagnostic Techniques 
X-ray fluorescence techniques for thyroid imaging methods 
and results, 7:51694 
ENERGY 


See also GEOTHERMAL ENERGY 
HEAT 
NUCLEAR ENERGY 
SOLAR ENERGY 


Economics 
Energy economy in Nordic industry (Book), 7:50785 
Environmental Impacts 

Energy & Environment Division, annual report FY 1980, 

7:50546 (LBL—11990) 
ENERGY ANALYSIS 
Documentation 

Evaluation of the coal and electric utilities model 

documentation, 7:50548 (MIT-EL—81-007) 
Research Programs 

1982 to 1986 research and development program plan, 7:50566 

(EPRI-P—2155-SP) 
ENERGY AUDITS 
Information Needs 

Introduction to community energy auditing: analyzing supplies, 
demands, and systems in a community, 7:50789 
(ANL/CNSV—24) 

Recommendations 

Introduction to community energy auditing: analyzing supplies, 
demands, and systems in a community, 7:50789 
(ANL/CNSV—24) 

ENERGY CONSERVATION 

Energy management guide for commercial facilities: the 
Governor's Energy Conservation Commitment Program, 
7:50729 (NP—2905340) 

Constraints 

Design study for a regional energy development corporation. 
Final report, 7:50585 (NYSERDA—81-17) 

Non-technical barriers to energy conservation by individual 
householders, 7:50741 

Demonstration Programs 

Energy development and demonstration program: year-end 

report, 7:50673 (NP—2903702) 
Economics 

Controlling energy costs in Virginia Institutions: existing 

buildings, 7:50717 (DOE/R3/06035—T1) 
Government Policies 

Energy conservation: increasing our energy efficiency, 7:50707 

(CONF-8106245—1) 
Health Hazards 

Potential health effects of residential energy conservation 
measures. Final report Feb 80—Feb 81, 7:51827 (PB—82- 
133315) 

Implementation 

Mid-American commercialization progress in the 80's, 7:49820 
(CONF-801203—) 

Proceedings of the state strategies for energy security 
conference, 7:50705 (CONF-800184—) 

State energy programs, 7:50583 (CONF-800184—) 

TVA's conservation and energy initiatives, 7:50582 (CONF- 
800184—) 

Meetings 

Conservation and alternative energy technologies for Illinois 
and the Midwest, 7:50706 (CONF-8011131—) 

Third symposium on biotechnology in energy production and 
conservation, 7:50778 

Planning 

Energy conservation: a response to dwindling resources, 

7:50586 (NZERDC-P—10) 
Program Management 

Energy in Arkansas, 7:50543 (CONF-800184—) 

Evaluation plan for the Bonneville Power Administration 
residential energy-conservation programs. Volume I, 7:50730 
(ORNL/CON—94) 

Proceedings of the state strategies for energy security 
conference, 7:50705 (CONF-800184—) 

RISE program of Rhode Island, 7:50709 (CONF-800184—) 


ENERGY INFORMATION ADMINISTRATION 
Energy Models 


Research Programs 

1982 to 1986 research and development program plan, 7:50566 
(EPRI-P—2155-SP) 

Overview of NASA energy programs, 7:50564 (CONF- 
801203—) 

Overview of energy-conservation-research opportunities, 
7:50734 (PNL—3944) 

Statistics 
Energy-conservation indicators, 7:50587 (PNL—4285) 
Subsidies 

State-subsidized energy saving measures in connection with 
industrial processes etc. Annual report 1980 (Denmark), 
7:50589 

State-subsidized energy saving measures in connection with 
industrial processes etc. Annual report 1980 (Denmark), 
7:50772 (NP—275040) 

Tax Credits 

Household-retrofit expenditures and the federal residential 

energy-conservation tax credit, 7:50731 (ORNL/CON—95) 
Technology Transfer 

Design study for a regional energy development corporation. 

Final report, 7:50585 (NYSERDA—%81-17) 
ENERGY CONSUMPTION 
Data Acquisition 
Industrial process heat usage in the United States, 7:50646 
(DOE/SF/02034—T53) 
Data Compilation 
Energy-conservation indicators, 7:50587 (PNL—4285) 
Monitoring 

Electronic flow sensor for energy monitoring with external 

sensing elements, 7:50758 (RISO-M—2324) 
Socio-Economic Factors 
View of the consumer (New Zealand), 7:50600 (NZERDC-P— 
10) 
ENERGY CONVERSION 
See also SOLAR ENERGY CONVERSION 
Power Conditioning Circuits 
Power conditioning, 7:51141 (CONF-801203—) 
ENERGY DEMAND 
Forecasting 

Oak Ridge Industrial Model. Volume II: model description, 
7:50601 (ORNL/CON—56/V2) 

Societal scenarios as a context for contemporary energy 
strategy: implications of a new California study, 7:50592 
(CONF-801203—) 

Western Coal Planning Assistance Project. Forecasts for 
Western coal/energy development (Montana, North Dakota, 
Wyoming), 7:50623 (NP—2902247) 

Mathematical Models 

Oak Ridge Industrial Model. Volume II: model description, 
7:50601 (ORNL/CON—56/V2) 

Oak Ridge Industrial Model. Volume III. Data base 
description, 7:50602 (ORNL/CON—S56-Vol.3) 

ENERGY EFFICIENCY 

Energy conservation: increasing our energy efficiency, 7:50707 

(CONF-8106245—1) 
Cost Benefit Analysis 

Evaluating the costs and benefits of appliance - efficiency 

standards, 7:50588 
Reporting Requirements 
Industrial energy-efficiency-improvement program, 7:50766 
(DOE/CE—0015) 
ENERGY EXTENSION SERVICE 
Implementation 
Wisconsin energy extension service, 7:50581 (CONF-800184—) 
ENERGY INFORMATION ADMINISTRATION 
Data Base Management 

Department of Energy Energy Information Administration 
Data Resources Directory Project. Final report, 7:50545 
(DOE/EIA/10413—T1) 

Energy Analysis 

Evaluation of the coal and electric utilities model 

documentation, 7:50548 (MIT-EL—81-007) 
Energy Models 

Evaluation of the coal and electric utilities model 

documentation, 7:50548 (MIT-EL—81-007) 





ENERGY MANAGEMENT 
Information Systems 


Information Systems 
Validation of selected petroleum-product energy-information 
systems. Final report, 7:49194 (DOE/EIA/10423—T1) 
Reviews 
Energy information, 7:50619 
ENERGY MANAGEMENT 
Energy management guide for commercial facilities: the 
Governor's Energy Conservation Commitment Program, 
7:50729 (NP—2905340) 
Research Programs 
1982 to 1986 research and development program plan, 7:50566 
(EPRI-P—2155-SP) 
Surveys 


Energy actions by local governments of the Pacific Northwest. 


Compendium II, 1981, 7:50584 (DOE/BP—70) 
ENERGY MODELS 
Documentation 

Evaluation of the coal and electric utilities model 

documentation, 7:50548 (MIT-EL—81-007) 
ENERGY POLICY 

Arizona's energy future: making the transition to a new mix, 
7:50605 (CONF-8110202—) 

Energy and water development appropriations for 1983. 
Hearings before a Subcommittee of the Committee on 
Appropriations, House of Representatives, Ninety-Seventh 
Congress, Second Session. Part 5. Department of Energy, 
7:50618 

Energy policies for resilience and national security. Final 
report, 7:50611 (NP—2901501) 

Economic Impact 

Competition analysis: a manual for energy policymakers, 
7:50551 (DOE/CP—0004) 

Impacts of environmental-protection policies on long-range 
energy supplies, 7:50556 (SPE—9552) 

ENERGY RECOVERY 
Tax Credits 

Modeling the impact of tax credits for investment in energy 

recovery from municipal solid waste, 7:50791 (BNL—31485) 
ENERGY SHORTAGES 
Emergency Plans 

The United States remains unprepared for oil import 
disruptions. Volume II. (detailed review of current 
emergency programs and alternative approaches). Report to 
the Congress, 7:49200 (PB—82-128893) 

Government Policies 

The United States remains unprepared for oil import 
disruptions. Volume I. (summary: includes conclusions and 
recommendations). Report to the Congress, 7:49199 (PB— 
82-128885) 

ENERGY SOURCE DEVELOPMENT 
Air Pollution 
Energy and air quality, 7:51443 (DOE/EV/10154—3) 
Environmental Effects 

Conservation of the endangered San Joaquin kit fox, Vulpes 
macrotis mutica, on the Naval Petroleum Reserves, 
California, 7:49208 (S—183-TP) 

Environmental Impact Statements 

Proposed five-year OCS oil and gas lease-sale schedule: final 
supplement to the Final Environmental Statement, January 
1982-December 1986. Volume 1 of 2 (ME, NH, MA, RI, 
CT, NY, NJ, DE, MD, VA, NC, SC, GA, FL, AL, LA, 
TX, CA, AK, MS), 7:49206 (NP—2906137) 

Government Policies 

Decree No. 81-730 of 30 July 1981 concerning the 
responsibilities of the Minister of Industry (France), 7:50607 
(INIS-mf—6872) 

Decree No. 81-731 of 30 July 1981 concerning the 
responsibilities of the Minister ‘delegate’ to the Minister of 


Industry, in charge of energy (France), 7:50608 (INIS-mf— 
6873) 


Health Hazards 
Use of a mortality-ratio matrix as a health index, 7:51869 
(BNL—30747) 
Planning 
Energy conservation: a response to dwindling resources, 
7:50586 (NZERDC-P—10) 


ERA Vol. 7, No. 19 / 180S 


Political Aspects 
Australian government viewpoint, 7:50616 (NZERDC-P—10) 
Risk Assessment 

Health-risk assessment of energy technologies, 7:51580 (BNL— 
30746) 

Reference-material system for estimating health and 
environmental risks of selected material cycles and energy 
systems, 7:51803 (BNL—51563) 

Technology Transfer 

Design study for a regional energy development corporation. 

Final report, 7:50585 (NYSERDA—81-17) 
Water Requirements 

Energy and water resources (Contains glossary), 7:50562 
(DOE/EV/10154—4) 

Water resource development and energy growth in the 
Northeast, 7:51581 (BNL—51522) 

ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
TIDAL POWER 
WASTE HEAT 
WAVE POWER 
WIND POWER 
WOOD FUELS 
Statistics 
Statistics of the power and fuel industry 1980/81, 7:50644 
ENERGY STORAGE 
See also COMPRESSED AIR ENERGY STORAGE 
HEAT STORAGE 


OFF-PEAK ENERGY STORAGE 
PUMPED STORAGE 


Energy Transfer 

Numerical study on energy transfer from capacitor-inductive 
storage into inductive load by means of electroexplosional 
current breakers, 7:52400 (NITIEFA-P-K—0490) 

Research Programs 

Energy storage and renewable systems, 7:50579 (CONF- 

801203—) 
Socio-Economic Factors 
Energy storage and renewable systems, 7:50579 (CONF- 
801203—) 
ENERGY STORAGE SYSTEMS 
See also ELECTRIC BATTERIES 
THERMAL ENERGY STORAGE EQUIPMENT 

Comparative Evaluations 

System vs. dedicated storage, 7:50519 (CONF-801203—) 
Economics 

System vs. dedicated storage, 7:50519 (CONF-801203—) 
Mathematical Models 

Concept for energy-storage rings at 1O—100 MJ, 7:51306 
Operation 

System vs. dedicated storage, 7:50519 (CONF-801203—) 
Redox Fuel Cells 

NASA-Redox cell-stack shunt current, pumping power, and 
cell-performance tradeoffs, 7:50701 (DOE/NASA/12726— 
11) 

Storage Rings 
Concept for energy-storage rings at 10—100 MJ, 7:51306 
Zinc-Bromine Batteries 

Present development status of Exxon’s zinc-bromine battery for 

bulk energy storage, 7:50537 (SAND—82-7044C) 
ENERGY SUPPLIES 
Comparative Evaluations 

Comparative and evaluating analysis of selected energy studies, 

7:50598 (IKE-K—54-8) 
Forecasting 

Comparative and evaluating analysis of selected energy studies, 
7:50598 (IKE-K—54-8) 

Short-term energy outlook. Volume 1. Quarterly projections, 
7:50596 (DOE/EIA—0202(82/2Q)-1) 

Western Coal Planning Assistance Project. Forecasts for 
Western coal/energy development (Montana, North Dakota, 
Wyoming), 7:50623 (NP—2902247) 

Meetings 

Proceedings of the state strategies for energy security 

conference, 7:50705 (CONF-800184—) 
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Planning 
Meeting the year 2000 challenge: a Western SUN 
interpretation, 7:50660 (CONF-801203—) 
Prices 
State-energy price system. Volume I: overview and technical 
documentation, 7:50603 (PNL—4265-Vol.1) 
Security 
Proceedings of the state strategies for energy security 
conference, 7:50705 (CONF-800184—) 
ENERGY SYSTEMS 
Meetings 
Canadian energy exposition: summary, 7:50544 (CONF- 
800382—Summ.) 
Vulnerability 
Energy policies for resilience and national security. Final 
report, 7:50611 (NP—2901501) 
ENERGY TRANSPORT 
See also POWER TRANSMISSION 
Thermochemical Processes 
Chemical energy transport for distributed solar thermal electric 
conversion. Final report, 7:49775 (SAND—81-8190) 
ENERGY-LEVEL TRANSITIONS 
Electronic transitions and intermolecular forces. Experiments 
and calculations, 7:50857 (INIS-mf—6867) 
ENGINEERED SAFETY SYSTEMS 
See also AIR CLEANING SYSTEMS 
CONTAINMENT SYSTEMS 
ECCS 
Safety systems in light water reactors, 7:50399 (DEMO— 
80/5G) 
Design 
NWTS waste package program plan. Volume I. Program 
strategy, description, and schedule, 7:49346 (DOE/NWTS— 
96-Vol.1) 
NWTS waste package program plan. Volume II. Program 
logic networks, 7:49347 (DOE/NWTS—96-Vol.2) 
ENGINEERING 
See also NUCLEAR ENGINEERING 
RESERVOIR ENGINEERING 
Cost Estimation 
Final report of performance under Contract No. AC01-80ET- 
41109 for the Department of Energy. Part II. (Phase A002): 
development of the FAST-C methodology, 7:51082 
(DOE/ET/41109—T1-Pt.2) 
Final report of performance under Contract No. AC01-80ET- 
41109 for the Department of Energy. Part III. Source code 
for FAST-E and FAST-C models, 7:51083 
(DOE/ET/41109—T1-Pt.3) 
Research Programs 
Mechanical engineering research. Quarterly progress report, 
January-March 1982, 7:51094 (UCID—19323-82-1) 
Mechanical Engineering Department technical review, 7:51072 
(UCRL—50016-82-1) 
ENGINEERING TEST REACTOR 
See ETR REACTOR 
ENGINES 
See also HEAT ENGINES 
INTERNAL COMBUSTION ENGINES 


RANKINE CYCLE ENGINES 
STIRLING ENGINES 


Solid Lubricants 
High temperature lubricating process (Patent), 7:49189 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
See also CARBON DIOXIDE INJECTION 
Data Analysis 
Review of statistical methods used in enhanced-oil-recovery 
research and performance prediction (131 references), 
7:49171 (DOE/BC/10033—1) 
Operating Cost 
Costs and indexes for domestic oil and gas field equipment and 
production operations, 1981, 7:49193 (DOE/EIA—0185(81)) 
Research Programs 
Outlook for enhanced oil recovery, 7:49174 
(DOE/BETC/OP—82/4) 


ENVIRONMENTAL QUALITY 
Evaluation 


Statistics 
Review of statistical methods used in enhanced-oil-recovery 
research and performance prediction (131 references), 
7:49171 (DOE/BC/10033—1) 
Water Requirements 
Evaluation of water resources for enhanced oil recovery 
operations, Cement Field, Caddo and Grady Counties, 
Oklahoma, 7:49172 (DOE/BC/10115—1) 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENTOMOLOGY 
See INSECTS 
ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
ENVIRONMENT 
SIMS study on statistics and environmental factors in health. 
Final technical report to Department of Energy, 7:51728 
(DOE/EV/10428—13) 
Bibliographies 
Publications in biomedical and environmental sciences 
programs, 1981, 7:51824 (ORNL—5904) 
Energy Policy 
Impacts of environmental-protection policies on long-range 
energy supplies, 7:50556 (SPE—9552) 
Monitoring 
Monitoring inorganic pollutants in domestic and farm animals, 
7:51861 
Quality Assurance 
Energy & Environment Division, annual report FY 1980, 
7:50546 (LBL—11990) 
Radiation Monitoring 
Trends in instrumentation for environmental radiation 
measurements at Los Alamos Scientific Laboratory, 7:51375 
Research Programs 
Biomedical and environmental sciences programs at the Oak 
Ridge National Laboratory, 7:51826 (ORNL/TM—8448) 
ENVIRONMENTAL EFFECTS 
Computer Codes 
Analysis and testing of the SELECS methodology, and users 
guide to SELECS software. Final report, 7:52441 
(DOE/ET/00270—T1) 
ENVIRONMENTAL IMPACT STATEMENTS 
Ethics 
Environmental impact assessment and the fallacy of unfinished 
business, 7:51577 
Recommendations 
Terrestrial perturbation experiments for environmental 
assessment, 7:51497 
ENVIRONMENTAL IMPACTS 
Assessment of research and development (R and D) needs in 
ammonia safety and environmental control, 7:51872 (PNL— 
4006) 

Overview of the siting characteristic of the HTGR steam 
cycle/cogeneration, 7:50298 (DOE/SF/02034—T56) 
Overview of the siting characteristic of the HTGR steam 
cycle/cogeneration, 7:50302 (DOE/SF/02034—T63) 

Roles that numerical models can play in emergency response, 
7:50477 (UCRL—87426) 
ENVIRONMENTAL POLICY 
Energy and water resources, 7:50562 (DOE/EV/10154—4) 
Monitoring environmental materials and specimen banking, 
7:51557 
Decision Making 
Environmental impact assessment and the fallacy of unfinished 
business, 7:51577 
Ethics 
Environmental impact assessment and the fallacy of unfinished 
business, 7:51577 
Evaluation 
On the applicability of market solutions to environmental 
problems, 7:51579 
ENVIRONMENTAL QUALITY 


See also AIR QUALITY 
WATER QUALITY 
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ENVIRONMENTAL TRANSPORT 
Evaluation 


Evaluation 
Environmental quality indicators for large metropolitan areas: 
a factor analysis, 7:51578 
ENVIRONMENTAL TRANSPORT 


See also RADIONUCLIDE MIGRATION 
RUNOFF 


Computerized Simulation 
Development of a multimedia radionuclide exposure model for 
low-level waste management, 7:49416 (PNL—3370) 
Mathematical Models 
Doppler acoustic sounding: observational inputs to pollutant- 
dispersion models. Final report, 7:51446 (EPRI-EA—2219) 
Formulations of the physicochemical processes in the ORNL 
unified transport model for toxicants (UTM-TOX). Interim 
report, 7:51553 (ORNL/TM—8013) 
Horizontal diffusion in the atmosphere: a Lagrangian- 
dynamical theory, 7:51472 
Oil drift models. Report from a technical meeting, 7:49207 
(PFO—0010) 
ENZYMATIC HYDROLYSIS 
Economics 
Process development studies for the enhanced recovery of 
cellulase in cellulose hydrolysis, 7:49499 (LBL—14222) 
Inhibition 
Inhibition of beta-glucosidase activity in Trichoderma reesei 
C30 cellulase by derivatives and isomers of glucose, 7:51610 
Materials Recovery 
Process development studies for the enhanced recovery of 
cellulase in cellulose hydrolysis, 7:49499 (LBL—14222) 
ENZYME ACTIVITY 
Stimulation 
Changes in pulmonary phospholipid biosynthetic enzymes after 
nitrogen dioxide exposure (Rats), 7:51850 
ENZYME INHIBITORS 
Biosynthesis 
Seed-protein genes and the regulation of their expression. 
Progress report, 7:51649 (DOE/ER/10715—2) 
ENZYMES 
See also AMINOTRANSFERASES 
CARBOXYLASE 
CYTOCHROME OXIDASE 
DNA-ASE 
GLUCURONIDASE 
IMMOBILIZED ENZYMES 
OXIDOREDUCTASES 
PEPTIDE HYDROLASES 
PHOSPHOTRANSFERASES 
Complexes 
Inactivation of trypsin-like proteases by depsipeptides of p- 
guanidinobenzoic acid, 7:51622 
Specificity 
The specificity of macrophage elastase on the insulin B-chain, 
7:51618 
EOR 
See ENHANCED RECOVERY 
EPIDERMIS 
Biological Radiation Effects 
Induction and repair of DNA breaks in rat epidermis irradiated 
with electrons, 7:51766 
EPITHELIUM 
See also EPIDERMIS 
Chemical Composition 
Histochemical analysis of the goblet cell matrix in the larval 
midgut of Manduca sexta, 7:51645 
EPOXIDES 
Service Life 


Computer programs, to determine credible regions for Weibull 
distribution, 7:52462 (UCRL—15338) 
EPOXY COMPOUNDS 
See EPOXIDES 
EPRI 
See also ELECTRIC POWER 
Radioactive Waste Management 
EPRI waste categorization study, 7:49358 (EPRI-NP—2450) 
Research Programs 
1982 to 1986 research and development program plan, 7:50566 
(EPRI-P—2155-SP) 
Hydroelectric program at the Electric Power Research 
Institute, 7:49509 (CONF-801203—) 
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EPSTEIN-BARR VIRUS 
See ONCOGENIC VIRUSES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATIONS OF MOTION 
Invariance Principles 
Alternative procedures for the determination of approximate 
configurational invariants, 7:52269 (UCID—19384) 
EQUILIBRIUM PLASMA 
Correlation Functions 
Sum rules and non-linear fluctuation-dissipation theorem for 
the plasma kinetic coefficients, 7:52304 (ITP—81-36-E) 
Sum Rules 
Sum rules and non-linear fluctuation-dissipation theorem for 
the plasma kinetic coefficients, 7:52304 (ITP—81-36-E) 
EQUIPMENT 
See also CERAMIC MELTERS 
DISTILLATION EQUIPMENT 
DRILLING EQUIPMENT 
EARTHMOVING EQUIPMENT 
ELECTRONIC EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
MATERIALS HANDLING EQUIPMENT 
MINING EQUIPMENT 
OPTICAL EQUIPMENT 
SOLAR EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 
WELL LOGGING EQUIPMENT 


Computer-Aided Design 
Final report of performance under Contract No. AC01-80ET- 
41109 for the Department of Energy. Part I. (Phase A001): 
ASPEN support and the development of the FAST 
methodology, 7:51081 (DOE/ET/41109—T1-Pt.1) 
Cost 
Costs and indexes for domestic oil and gas field equipment and 
production operations, 1981, 7:49193 (DOE/EIA—0185(81)) 
Cost Estimation 
Final report of performance under Contract No. AC01-80ET- 
41109 for the Department of Energy. Part I. (Phase A001): 
ASPEN support and the development of the FAST 
methodology, 7:51081 (DOE/ET/41109—T1-Pt.1) 
Manufacturers 
International survey of the status of technology of critical 
components for coal-liquefaction processes, 7:49044 
(ORNL/ENG/TM—24) 
Technology Assessment 
International survey of the status of technology of critical 
components for coal-liquefaction processes, 7:49044 
(ORNL/ENG/TM—24) 
ERBIUM 
Mass Spectroscopy 
Methodical investigations of mass spectroscopic analysis of 
geological samples with relatively high contents of rare 
earths, 7:50979 (ZfIl-Mitt—46) 
ERBIUM 153 
Energy Levels 
High spin states and yrast isomerism in ‘Er, 7:52174 (LUIP— 
8109) 
ERBIUM 164 TARGET 
Oxygen 16 Reactions 
High spin yrast and non yrast bands in 17*Os, !78Os and '®°Os, 
7:52162 (ANU-P—820) 
ERBIUM 166 TARGET 
Oxygen 16 Reactions 
High spin yrast and non yrast bands in '7*Os, 178Os and 1®°QOs, 
7:52162 (ANU-P—820) 
ERBIUM 168 TARGET 
Oxygen 16 Reactions 
High spin yrast and non yrast bands in 17*Os, !78Os and 1®°Os, 
7:52162 (ANU-P—820) 
ERBIUM 170 TARGET 
Oxygen 16 Reactions 
Selective population of high-j states via heavy-ion-induced 
transfer reactions, 7:52144 (BNL—31327) 
Silicon 30 Reactions 
Fission imposed limits to the angular momentum carried by 
evaporation residues from the °°Pb compound nucleus, 
7:52176 (ANU-P—821) 
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ERBIUM 171 
Energy Levels 
Selective population of high-j states via heavy-ion-induced 
transfer reactions, 7:52144 (BNL—31327) 
ERBIUM SILICIDES 
Surface Properties 
Surface morphology of erbium silicide, 7:50963 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES 
Agglomeration 
Equilibrium size distribution of rouleaux, 7:51636 
Biophysics 
Kinetics of rouleau formation. I. A mass action approach with 
geometric features, 7:51601 
ERYTHROPOIESIS 
Stimulation 
Effects of cobalt chloride, nickel chloride, and nickel 
subsulfide upon erythropoiesis in rats, 7:51798 
ESCHERICHIA COLI 
Mutations 
Mutation induction by monochromatic 254-nm and 365-nm 
radiation in strains by Escherichia coli that differ in repair 
capability, 7:51704 
Survival Curves 
Forecasting of bacteria survival rate when ultra violet 
irradiated, 7:51782 
ESOPHAGUS 
Delayed Radiation Effects 
Studies of the mortality of A-bomb survivors - 7. Mortality, 
1950-1978: part 1. Cancer mortality, 7:51755 
ESTRADIOL 
Bromination 
A-ring bromination of estradiol and 17a-ethynylestradiol with 
N-chlorosuccinimide and bromide ion. Possible evidence for 
hypobromite intermediates, 7:51064 
Labelling 


A-ring bromination of estradiol and 17a-ethynylestradiol with 
N-chlorosuccinimide and bromide ion. Possible evidence for 
hypobromite intermediates, 7:51064 

ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETHANAL 


See ACETALDEHYDE 
ETHANE 
Chemical Reaction Yield 
Study of Fischer-Tropsch synthesis through the use of surface 
intermediate scavengers. Progress report, August 1, 1981- 
July 31, 1982, 7:51017 (DOE/ER/10720—3) 
Density 
Properties of ethane-propane mixes, water solubility and liquid 
densities, 7:49484 (CONF-820323—) 
Distillation 
Pilot tests prove Ryan/Holmes cryogenic acid 
gas/hydrocarbon separations, 7:49229 (CONF-820323—) 
Infrared Spectra 
Entrained flow reactor with in situ FTIR analysis, 7:49068 
(EPRI-AP—2394) 
Oxidation 
Hydrocarbon autothermal reforming program. Final technical 
report, 28 September 1979-31 October 1981, 7:49467 
(DOE/MC/12734—1138) 
Separation Processes 
Pilot tests prove Ryan/Holmes cryogenic acid 
gas/hydrocarbon separations, 7:49229 (CONF-820323—) 
Solubility 
Properties of ethane-propane mixes, water solubility and liquid 
densities, 7:49484 (CONF-820323—) 
1,2-ETHANEDIOL 
See GLYCOLS 
ETHANOL 
See also GASOHOL 
Biosynthesis 
Continuous ethanol production and cell growth in an 
immobilized-cell bioreactor employing Zymomonas mobilis, 
7:51703 
Fermentation of xylulose to ethanol using xylose isomerase and 
yeasts, 7:49670 


ETHANOL PLANTS 
Geothermal Process Heat 


Fermentation of xylose by bacillus macerans, 7:49605 (LBL— 
14648) 

Midwest appropriate technology small grants program. Grand 
Traverse Community Alcohol Project, 7:49591 
(DOE/RS5/10229—2) 

Permselective membrane control of algal and wood digesters 
for increased production and chemical recovery. Final 
technical report, June 15, 1977-September 30, 1978, 7:49493 
(DOE/ET/20012—T1) 

Chemical Analysis 

Distribution of ethanol-water mixtures to normal alkanes from 

c/sub 6/ to c/sub 16/, 7:49503 
Distillation 

Closed loop helical distillation apparatus. Progress report, 
7:49505 (DOE/RS5/10219—1) 

Economic analysis of neutral-solvents production, 7:49492 
(CONF-820202—9) 

Fermentation 

Enhanced alcohol production through on-line extraction, 

7:49680 
Production 

Economic analysis of neutral-solvents production, 7:49492 
(CONF-820202—9) 

Ethanol from hardwood by continuous acid hydrolysis and 
fermentation, 7:49504 

Ethanol production from xylose by enzymic isomerization and 
yeast fermentation, 7:49666 

Membrane biotechnology, co-immobilization, and aqueous two- 
phase systems: alternatives in bioconversion of cellulose, 
7:49687 

Process development studies for the enhanced recovery of 
cellulase in cellulose hydrolysis, 7:49499 (LBL—14222) 

Production of ethanol from wood at Loevholmens Bruk, 
7:49501 (NE/SYNT—80/4) 

Sociology : 

Survey of industry and government programs to combat drug 

and alcohol abuse, 7:51585 (NUREG—0903) 
Solvent Extraction 

Distribution of ethanol-water mixtures to normal alkanes from 
c/sub 6/ to c/sub 16/, 7:49503 

Enhanced alcohol production through on-line extraction, 
7:49680 

Thermodynamic Properties 

Phase-equilibrium properties of coal-derived liquids. Technical 
progress report, January-June 1982, 7:49016 
(DOE/PC/30230—T3) 

ETHANOL PLANTS 
Capitalized Cost 

Ethanol production from terrestrial biomass, 7:49555 (CONF- 

801203—) 
Design 

Small continuous ethanol plant for farm. Final report, 7:49579 

(DOE/AF/92009—2) 
Economic Analysis 

Ethanol from hardwood by continuous acid hydrolysis and 

fermentation, 7:49504 
Energy Balance 

Ethanol production from terrestrial biomass, 7:49555 (CONF- 
801203—) 

Studies on sugarcane as an energy crop for Punjab, 7:49609 
(NP—2901213) 

Energy Consumption 

Studies on sugarcane as an energy crop for Punjab, 7:49609 

(NP—2901213) 
Fabrication 

Small continuous ethanol plant for farm. Final report, 7:49579 

(DOE/AF/92009—2) 
Feasibility Studies 

Fuel alcohol plant feasibility study for Sodak Resources, Ltd., 
Plankinton, South Dakota, 7:49592 (DOE/RA/50376—1- 
Vol.1) 

Geothermal Process Heat 

Use of geothermal energy for biomassed-based ethanol fuel 

production, 7:49997 (CONF-801203—) 





ETHYL ETHER 
Life-Cycle Cost 


Life-Cycle Cost 

Ethanol production from terrestrial biomass, 7:49555 (CONF- 

801203—) 
Site Selection 

Fuel alcohol plant feasibility study for Sodak Resources, Ltd., 
Plankinton, South Dakota, 7:49592 (DOE/RA/50376—1- 
Vol.1) 

Use of geothermal energy for biomassed-based ethanol fuel 
production, 7:49997 (CONF-801203—) 

Stillage 

Energy recovery from alcohol stillage using anaerobic filters, 

7:49674 
Water Treatment 
Energy recovery from alcohol stillage using anaerobic filters, 
7:49674 
ETHINE 
See ACETYLENE 
ETHYL ETHER 
Dissociation 
Infrared multiphoton dissociation in two-channel systems. 
Pulse-duration effects, 7:51036 
ETHYLALDEHYDE 
See ACETALDEHYDE 
ETHYLENE 
Atom-Molecule Collisions 

Reaction mechanism of oxygen atoms with unsaturated 
hydrocarbons by the crossed molecular beams method, 
7:51018 (LBL—14321) 

Chemical Reaction Yield 

Study of Fischer-Tropsch synthesis through the use of surface 
intermediate scavengers. Progress report, August 1, 1981- 
July 31, 1982, 7:51017 (DOE/ER/10720—3) 

ETHYLENE GLYCOL 
See GLYCOLS 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYLENEDIAMINETETRAACETIC ACID 
See EDTA 
ETHYNE 
See ACETYLENE 
ETR REACTOR 
Reactor Control Systems 

Power transient control system for the Engineering Test 

Reactor, 7:50334 (EGG-M—11281) 
EUPHORBIA 
Carcinogen Screening 

Test systems for tumor promoters: analysis of possible health 

hazards in Euphorbia lathyris, 7:51820 (LBL—12501) 
Cultivation Techniques 

Latex-producing plants as a source of high energy liquid fuels, 

7:49563 (CONF-801203—) 
Resource Potential 

Preliminary investigation on the use of plant culture for energy 

purposes, 7:49549 (CNEN-RT/FARE-SIN—(82)1) 
Solvent Extraction 

Latex-producing plants as a source of high energy liquid fuels, 

7:49563 (CONF-801203—) 
EUROPEAN COMMUNITIES 
Energy Policy 

Energy policy in the European Community: perspectives and 
achievements (Communication from the Commission to the 
Council), 7:50606 (EUR—6957-DE) 

Reactor Licensing 

Comparative aspects of procedures to authorize the siting of 
electro-nuclear power stations among the member countrie 
of the European Community, 7:50269 (INIS-mf—6883) 

EUROPEAN ORGANIZATION FOR NUCLEAR RESEARC 
See CERN 
EUROPIUM 
Activation Analysis 

Application of neutron-activation analysis to the determination 
of leach rates of simulated nuclear-waste forms, 7:49337 
(ANL—81-34) 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 
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Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 
Instrumental activation analysis of molybdenites, 7:50982 (ZfI- 
Mitt—46) 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 
National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 
Mass Spectroscopy 
Methodical investigations of mass spectroscopic analysis of 
geological samples with relatively high contents of rare 
earths, 7:50979 (Zfl-Mitt—46) 
Neutron Reactions 
Total neutron cross-sections of *'Eu, *Eu and Eu below 1 
eV, 7:52165 (INDC(EGY)—1/L) 
EUROPIUM 151 TARGET 
Neutron Reactions 
Total neutron cross-sections of Eu, '*Eu and Eu below 1 
eV, 7:52165 (INDC(EGY)—1/L) 
Polarized Targets 
Development of a laser optically pumped polarized target for 
use in heavy-ion physics, 7:51254 (CONF-820428—3) 
EUROPIUM 153 TARGET 
Neutron Reactions 
Total neutron cross-sections of *'Eu, *Eu and Eu below 1 
eV, 7:52165 (INDC(EGY)—1/L) 
Polarized Targets 
Development of a laser optically pumped polarized target for 
use in heavy-ion physics, 7:51254 (CONF-820428—3) 
EUROPIUM 154 
Beta Decay 
Study on the multicomponent £-spectra in B-y coincidences, 
7:52172 (SINR-R—13-81-7) 
EVACUATED TUBE COLLECTORS 
Fabrication 
Fabrication and testing of a glass heat pipe solar collector, 
7:49909 
Heat Pipes 
Fabrication and testing of a glass heat pipe solar collector, 
7:49909 
EVAPORATION 
Computerized Simulation 
Hydrodynamic description of the expansion of vaporized gas, 
7:49313 (INIS-mf—6937) 
EVAPORATORS 
Design 
Determination of the local heat transfer for falling-film 
evaporation and condensation at corrugated surfaces for the 
design of high-capacity evaporators, 7:51128 (NP—2903751) 
Shale-oil-wastewater treatment by evaporation, 7:49264 (PNL- 
SA—8270) 
EVEN-EVEN NUCLEI 
Giant Resonance 
Description of Tsub(>) giant resonances in spherical nuclei, 
7:52167 (SINR—E-4-8 1-430) 
EXCAVATORS 
See EARTHMOVING EQUIPMENT 
EXCHANGE INTERACTIONS 
Lobachevsky Geometry 
Covariant three-dimensional equation for fermion-antifermion 
system. 2. Transformation of interaction amplitudes to a 
local form in the Lobachevsky momentum space, 7:52262 
(GJINR—E-2-8 1-308) 
EXERCISE 
Biological Effects 
Effects of exercise training on serum lipoproteins, 7:51595 
(LBL—13501) 
EXHAUST GASES 
Air Pollution Control 
Characterization of exhaust emissions from high mileage 
catalyst-equipped automobiles, 7:51457 (PB—82-131566) 
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Atmospheric Chemistry 

Analyses, experimental studies, and evaluations of control 
measures for air flow and air quality on and near highways. 
Volume II: User guidelines and application notes for 
estimating air quality for alternative roadway configurations. 
Final report 1973-80, 7:51460 (PB—82-133612) 

Analyses, experimental studies, and evaluations of control 
measures for air flow and air quality on and near highways. 
Volume III: User’s manual for fhwa data base and retrieval 
programs. Final report 1977-80, 7:51461 (PB—82-133620) 

Diffusion 

Analyses, experimental studies, and evaluations of control 
measures for air flow and air quality on and near highways: 
executive summary. Final report, 7:51459 (PB—82-133596) 

Heat Recovery 

Fouling of a finned-tube diesel flue-gas heat recuperator: Test 

Cycle I final report, 7:50770 (EGG-FM—5768) 
Purification 

Diesel exhaust-gas purification system, 7:49991 (SAND—82- 

7027) 
Sampling 

Measuring device for continuous measurement of dust emission 
by means of radiometric mass determination. Final report, 
7:51435 (BMFT-FB-T—80-135) 

EXOTIC ATOMS 
See HADRONIC ATOMS 
EXPANSION CHAMBERS 
Energy Recovery 
Recovery of magnetic energy in an mpr expansion chamber, 
7:52429 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLOSIONS 
See also ATMOSPHERIC EXPLOSIONS 
CHEMICAL EXPLOSIONS 
CRATERING EXPLOSIONS 
NUCLEAR EXPLOSIONS 


SURFACE EXPLOSIONS 
UNDERGROUND EXPLOSIONS 


Pressure Gradients 
Analytical determination of the gas-explosion pressure field. 
Final report (BWR), 7:50386 (BMFT—150-415) 
Occurrence of local pressure peaks during the diffraction of 
detonation waves at a nuclear power plant, 7:50385 
(BMFT—150-385-2) 
Risk Assessment 
Gas explosions and their effects upon reactor components 
which are vital from a safety point of view, 7:50514 (BG- 
Trans—5763) 
EXPLOSIVES 


See also CHEMICAL EXPLOSIVES 
NUCLEAR EXPLOSIVES 


Detonators 
Low voltage nonprimary explosive detonator (Patent), 7:51415 
EXTENSOMETERS 
Executive committee report: geotechnical instrumentation 
working group meeting, 7:49396 (UCRL—87183) 
Design 
Head assembly for multiposition borehole extensometer 
(Patent), 7:51397 
EXTERNAL RECEIVERS 
Performance Testing 
10-MWe pilot-plant-receiver panel test requirements document 
solar thermal test facility, 7:49761 (DOE/ET/20417—T6) 
EYES 
Dose Limits 
Recent statements of the ICRP, 7:51733 (INIS-mf—6937) 
Scintiscanning 
Camera scintigraphy with a double-aperture pinhole collimator 
for non-invasive diagnosis of intraocular tumors, 7:51700 


FEDERAL REGION | 
Hydroelectric Power 


FABRIC FILTERS 
Permeability 
Penetration of >5-ym chrysotile fibers through DuPont Tyvek 
1422A and Kimberly-Clark CPF fabrics, 7:51101 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 
See EDUCATIONAL FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FALLOUT 
(For radioactive fallout only.) 
Computer Calculations 
A comparison of casualty assessment results from the TENOS 
and CIVIC code. Final report 1 Jul 78-27 Jun 80, 7:51417 
(AD-A—106721/4) 
ADPIC: a tool for the NEST-On-Scene-Commander, 7:51421 
(UCID— 19398) 
FARADAY GENERATORS 
See MHD GENERATORS 
FARMS 
Fuels 
Integrated farm energy systems: near term, 7:50755 (CONF- 
801203—) 
Renewable Energy Sources 
Integrated farm energy systems: near term, 7:50755 (CONF- 
801203—) 
. Resource Potential 
Questionnaire survey on potential production of agricultural 
crops for liquid fuel: 201-county TVA region. Bulletin Z- 
128, 7:49691 (TVA—2901442) 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS 
Microdosimetry 
Microdosimetry of high LET therapeutic beams, 7:51751 
(UTNL-R—0084) 
Slowing-Down 
Neutron slowing-down time in finite water systems, 7:52210 
(CTH-RF—37) 
FAST REACTORS 


See also FFTF REACTOR 
HPRR REACTOR 


Reactor Cores 
Fast reactor mathematical models. Pt 1. Neutron-physical 
performances, 7:50151 (FEI—1086) 
Reactor Kinetics 
Fast reactor mathematical models. Pt 1. Neutron-physical 
performances, 7:50151 (FEI—1086) 
FEDERAL BUILDINGS 
Economic Analysis 
Life-cycle costing manual for the federal energy management 
programs, 7:50726 (NBS-Handbook—135-Rev.) 
Energy Conservation 
Life-cycle costing manual for the federal energy management 
programs, 7:50726 (NBS-Handbook—135-Rev.) 
Energy Consumption 
Performance of the Norris Cotton Federal Office Building for 
the first three years of operation, 7:50724 (NBS-BSS—133) 
Lighting Systems 
Performance of the Norris Cotton Federal Office Building for 
the first three years of operation, 7:50724 (NBS-BSS—133) 
Space HVAC Systems 
Performance of the Norris Cotton Federal Office Building for 
the first three years of operation, 7:50724 (NBS-BSS—133) 
FEDERAL ENERGY REGULATORY COMMISSION 
See US FERC 
FEDERAL REGION I 
Hydroelectric Power 
Water, watts, and wilds: hydropower and competing uses in 
New England. Final report 1977-1981, 7:49512 (PB—82- 
128919) 





FEDERAL REGION I! 
Renewable Energy Sources 


Renewable Energy Sources 
New England sustainable energy project, 7:50653 (CONF- 
801203—) 
Small-Scale Hydroelectric Power Plants 
Social constraints on the availability of renewable resources for 
energy, 7:50654 (CONF-801203—) 
Water Resources 
Water resource development and energy growth in the 
Northeast, 7:51581 (BNL—51522) 
Wind Power 
Technical and economic feasibility of wind turbines in the 
northeast United States, 7:50012 (CONF-801203—) 
Wind resource assessment in the northeast United States, 
7:50011 (CONF-801203—) 
Wind Turbines 
Technical and economic feasibility of wind turbines in the 
northeast United States, 7:50012 (CONF-801203—) 
Wood Fuels 
Presently expanding residential use of wood fuel in New 
England, 7:49557 (CONF-801203—) 
FEDERAL REGION II 
Water Resources 
Water resource development and energy growth in the 
Northeast, 7:51581 (BNL—S51522) 
FEDERAL REGION IV 
Coal Industry 
Coal transportation in the south, 7:49138 (NP—2902041) 
Renewable Energy Sources 
Renewable energy planning for Southern USA, Puerto Rico 
and Virgin Islands, 7:50649 (CONF-801203—) 
Transportation Sector 
Coal transportation in the south, 7:49138 (NP—2902041) 
Wind Power Plants 
Technical and economic feasibility of wind turbines in the 
southeast United States, 7:50031 (CONF-801203—) 
FEDERAL REGION IX 
Low-Head Hydroelectric Power Plants 
Hydroelectric assessments by Water and Power Resources 
Service, 7:49510 (CONF-801203—) 
Water Resources 
Hydroelectric assessments by Water and Power Resources 
Service, 7:49510 (CONF-801203—) 
FEDERAL REGION V 
Wind Turbines 
County-level WECS application analysis for the Great Lakes 
region, 7:50093 (SERI/CP—635-1340-Vol.2) 
FEDERAL REGION VI 
Wind Power Plants 
Technical and economic feasibility of wind turbines in the 
southeast United States, 7:50031 (CONF-801203—) 
FEDERAL REGION X 
Wind Power 
Technical and economic feasibility of wind turbines in the 
northwest United States, 7:50032 (CONF-801203—) 
Wind Power Plants 
Technical and economic feasibility of wind turbines in the 
northwest United States, 7:50032 (CONF-801203—) 
FEDERAL REPUBLIC OF GERMANY 
Coal Mining 
Coal mining in the West German power industry in 1980, 
7:49133 (NP—2902748) 
Mining in West Germany 1980, 7:49132 (NP—2902747) 
Energy Sources 
Statistics of the power and fuel industry 1980/81, 7:50644 
Energy Supplies 
Statistics of the power and fuel industry 1980/81, 7:50644 
Natural Gas Industry 
Mining in West Germany 1980, 7:49132 (NP—2902747) 
Petroleum Industry 
Mining in West Germany 1980, 7:49132 (NP—2902747) 
FEED MATERIALS PLANTS 
Abandoned Sites 
Counting system and resultant data from field determinations 
of radium-226 at twelve uranium mill tailings sites, 7:51517 
(SAND—81-2645C) 
Mill Tailings 
Commingled uranium-tailings study. Volume II. Technical 
report, 7:49340 (DOE/DP—0011-Vol.2) 


3 


° 
i, > 
PISS 


= 
esse he 


. 


*, 
« 
we 
9, 


OFF F 


ERA Vol. 7, No. 19 / 186S 


Counting system and resultant data from field determinations 
of radium-226 at twelve uranium mill tailings sites, 7:51517 
(SAND—81-2645C) 

Geochemical investigation of UMTRAP designated site at 
Canonsburg, Pennsylvania (Uranium Mill Tailings Remedial 
Action Project), 7:49407 (DOE/AL—226/UMTRA) 

Radium-226 measurements below uranium-mill-tailings piles, 
7:49418 (SAND—82-0288C) 

FEMALES 
Immune Reactions 

Comprehensive technical report covering the period 1968-1977, 

7:51725 (DOE/ER/03634—T1) 
FERMENTATION 


See also ANAEROBIC DIGESTION 
BIOCONVERSION 


Mathematical Models 
Simulation of the continuous fermentation of manioc 
hydrolysate, 7:49672 
FERMILAB ACCELERATOR 
Computerized Control Systems 
Distributed control system for the Fermilab 200 MeV linac, 
7:51282 (LA—9234-C) 
Electron Cooling 
Fermilab Tevatron, 7:51255 (FNAL-TM—1044) 
RF Systems 
Modulator reliability and bandwidth improvement: replacing 
tetrodes with MOSFETs, 7:51283 (LA—9234-C) 
Stochastic Cooling 
Calculations of pick-up/kicker sensitivity, 7:51207 (FNAL- 
TM—1102) 
Fermilab Tevatron, 7:51255 (FNAL-TM—1044) 
Superconducting Magnets 
Fermilab Tevatron, 7:51255 (FNAL-TM—1044) 
FERMIONS 
See also BARYONS 
LEPTONS 
Bound State 
Absence of discrete spectrum in highly negative ions, 7:52090 
(UWThPh—81-7) 
Magnetic Resonance 
Magnetic resonances between massive and massless spin-1/2 
particles with magnetic moments, 7:52017 (IC—79/51) 
FERRATES 
See IRON OXIDES 
FERREDOXIN 
Biological Functions 
The involvement of ferredoxin-NADP* reductase in cyclic 
electron transport in chloroplast, 7:51617 
Radiolysis 
Kinetics of some electron-transfer reactions in biological 
photosystems I. Pulse radiolysis study of spinach ferredoxin 
reduction by the hydrated electron and CO;"~ radical, 
7:51763 
Reduction 
Kinetics of some electron-transfer reactions in biological 
photosystems I. Pulse radiolysis study of spinach ferredoxin 
reduction by the hydrated electron and CO,~ radical, 
7:51763 
FERROMAGNETIC MATERIALS 
Hyperfine Structure 
To the problem of angular distribution of gamma rays 
resonantly scattered by impurity nuclei in ferromagnetic 
materials, 7:50952 (ITEF—141(1980)) 
Magnetic Fields 
To the problem of angular distribution of gamma rays 
resonantly scattered by impurity nuclei in ferromagnetic 
materials, 7:50952 (ITEF—141(1980)) 
FERTILIZATION 
Biological Models 
Cortical vesicle breakdown in fertilized eggs of Fundulus 
heteroclitus, 7:51710 
FERTILIZER INDUSTRY 
Waste Processing 
Microbial processes for removal of suspended clays from 
selected industrial wastewaters, 7:50783 
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Waste Water 

Microbial processes for removal of suspended clays from 

selected industrial wastewaters, 7:50783 
FETAL MEMBRANES 
Scanning Electron Microscopy 

A comparison of chorions from eggs of northern and southern 

populations of Fundulus heteroclitus, 7:51648 
Transmission Electron Microscopy 

A comparison of chorions from eggs of northern and southern 

populations of Fundulus heteroclitus, 7:51648 
FETUSES 
Radiation Doses 

Estimation of fetal dose in pregnant women receiving electron 

beam radiation therapy, 7:51736 (INIS-mf—6937) 
FEYNMAN PATH INTEGRAL 
Dissipation Factor 

Uniform product formulae with application to the Feynman- 
Nelson integral for open systems, 7:52261 (JINR—E-2-81- 
186) 

FFTF REACTOR 
Criticality 

Analysis of initial FTR zero-power physics tests, 7:50368 

(HEDL-SA—2608-FP) 
Failed Element Detection 

Equipment used for the separation and analysis of gas tags for 

the FFTF, 7:50362 (HEDL-SA—2383-FP) 
Failed Element Monitors 

Development of in-core gas release devices for Fast Flux Test 

Facility fuel failure monitoring system testing, 7:50380 
Fuel Pins 

Equipment used for the separation and analysis of gas tags for 
the FFTF, 7:50362 (HEDL-SA—2383-FP) 

Pin weighing system for the Fuels and Materials Examination 
Facility, 7:50366 (HEDL-SA—2493-FP) 

Hydrodynamics 

Three-dimensional Fast Flux Test Facility plenum model 
turbulent flow prediction and data comparison, 7:50376 
(PNL-SA—9078) 

In Core Instruments 

Development of in-core gas release devices for Fast Flux Test 

Facility fuel failure monitoring system testing, 7:50380 
Neutron Flux 
Reaction rates and neutron flux spectra in the FFTF, 7:50365 
(HEDL-SA—2468) 
Performance Testing 
FFTF power-range testing, 7:50363 (HEDL-SA—2462-FP) 
Pipes 

Small-bore-piping seismic-test findings, 7:50369 (HEDL-SA— 

2610-FP) 
Reaction Kinetics 

Absolute fission rates in the FFTF, 7:50364 (HEDL-SA—2467- 
S) 

Reaction rates and neutron flux spectra in the FFTF, 7:50365 
(HEDL-SA—2468) 

Reactivity Worths 
Analysis of initial FTR zero-power physics tests, 7:50368 
(HEDL-SA—2608-FP) 
Reactor Control Systems 
FFTF control system experience, 7:50338 (HEDL-SA—2436) 
Reactor Cores 

Absolute fission rates in the FFTF, 7:50364 (HEDL-SA—2467- 
S) 

FFTF reactor characterization program review, 7:50361 
(HEDL-S/A—2661) 

Reactivity analysis of core distortion effects in the FFTF, 
7:50360 (HEDL—7100) 

Three-dimensional Fast Flux Test Facility plenum model 
turbulent flow prediction and data comparison, 7:50376 
(PNL-SA—9078) 

Reactor Instrumentation 
FFTF control system experience, 7:50338 (HEDL-SA—2436) 
Reactor Kinetics 

Calculation of neutron source strength in Fast Flux Test 
Facility fuel as a function of irradiation, 7:50379 

FFTF reactor characterization program review, 7:50361 
(HEDL-S/A—2661) 


FILTERS 
Testing 


Reactivity analysis of core distortion effects in the FFTF, 
7:50360 (HEDL—7100) 
Reactor Protection Systems 
FFTF control system experience, 7:50338 (HEDL-SA—2436) 
Reactor Start-Up 
FFTF power-range testing, 7:50363 (HEDL-SA—2462-FP) 
FIBERGLASS 
Elasticity 
Elastic constants and internal friction of fiber-reinforced 
composites, 7:50959 (NBSIR—82-1667) 
Wave propagation and elastic constants in particulate and 
fibrous composites, 7:50958 (NBSIR—82-1667) 
Friction 
Elastic constants and internal friction of fiber-reinforced 
composites, 7:50959 (NBSIR—82-1667) 
Mechanical Properties 
Effect of cryogenic temperatures on the mechanical 
performance of glass-fabric-reinforced laminates, 7:50956 
(NBSIR—82-1667) 
Thermal Conductivity 
Thermal conductivity of G-10CR and G-11CR industrial 
laminates and their component parts at low temperatures, 
7:50957 (NBSIR—82-1667) 
FIBERS 
See also COTTON 
Chemical Radiation Effects 
Modification of synthetic fibers by radiation-induced grafting, 
7:51042 (JAERI-M—9481) 
Irradiation Devices 
Electron accelerators for radiation treatment of cotton and 
synthetic fabrics, 7:51265 (INIS-SU—62) 
FIBROBLASTS 
Genetic Radiation Effects 
Mutagenesis in mammalian cells, 7:51740 (LBL—13501) 
FIELD THEORIES 


See also EINSTEIN-SCHROEDINGER THEORY 
QUANTUM FIELD THEORY 


Green Function 
Quantum inverse method and Green’s functions for completely 
integrable field theories, 7:52073 (FERMILAB-Conf—81/47- 
THY) 
Quantum Mechanics 
Quantum inverse method and Green's functions for completely 
integrable field theories, 7:52073 (FERMILAB-Conf—81/47- 
THY) 
FIELD-REVERSED MIRROR REACTORS 
Research Programs 
CTR plasma engineering studies. Annual progress report, 1 
November 1981-30 October 1982, 7:52351 
(DOE/ET/52040—238) 
FILM BOILING 
Heat Transfer 
Determination of the local heat transfer for falling-film 
evaporation and condensation at corrugated surfaces for the 
design of high-capacity evaporators, 7:51128 (NP—2903751) 
FILM DOSEMETERS 
See PHOTOGRAPHIC FILM DOSEMETERS 
FILTERS 


See also AIR FILTERS 
ELECTRIC FILTERS 
FABRIC FILTERS 
MECHANICAL FILTERS 


Feasibility Studies 
Demonstration of the feasibility of a magnetically stabilized 
bed for the removal of particulates and alkali. Quarterly 
technical progress report No. 7, 7:49145 (DOE/ET/15055— 
TS 


Performance Testing 
Examination of DEHP filter test methods and alternative 
methods in light of suspected DOP carcinogenicity, 7:51451 
(LA-UR—82-1032) 
Seals 
Removable, hermetically-sealing, filter attachment system for 
hostile environments (Patent), 7:51104 
Testing 
Summary of in-situ tests of filter systems in nuclear power 
stations, 7:50347 (STUDSVIK-K2—80-322) 
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FINAL-STATE INTERACTIONS 
Polarization 


FINAL-STATE INTERACTIONS 
Polarization 
Final state polarization effects in e~ e* —>, Z° — anti ggg, 
7:52053 (NP—2903792) 

FINANCIAL INCENTIVES 

Taxes 

Solar tax incentives, boom or bust, 7:49536 (CONF-801203—) 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 

FINITE DIFFERENCE METHOD 

Computer Codes 

Verification problems for ARTOO, an automatically rezoning 
two-dimensional finite-difference wavecode, 7:52453 
(SAND—81-2236) 

FINITE ELEMENT METHOD 
Overview of the finite-element method in groundwater 
hydrology, 7:51880 (LBL—14243) 
FIRE PREVENTION 
Analysis of fire barriers within nuclear power plants, 7:50501 

FIRE STATIONS 

See PUBLIC BUILDINGS 
FIREDAMP 

See METHANE 
FIREPLACES 

Design 

Russian fireplace: procedures for constructing a high-efficiency 

masonry fireplace, 7:50753 (NP—2906156) 
Energy Efficiency 

Russian fireplace: procedures for constructing a high-efficiency 
masonry fireplace, 7:50753 (NP—2906156) 

Testing of the effectivity of wood fired stoves and fire places 
including the results from 10 tests, 7:49634 (SP-RAPP— 
1981-19) 

Performance Testing 

Testing of the effectivity of wood fired stoves and fire places 
including the results from 10 tests, 7:49634 (SP-RAPP— 
1981-19) 

FIRES 
Risk Assessment 
Methodology for assessing the risk from cable fires, 7:50481 
FIREWOOD 
See WOOD FUELS 
FIRST WALL 

Research on the HYLIFE liquid-first-wall concept for future 

laser-fusion reactors, 7:52409 (UCRL—15367-Pt.2) 
Erosion 

Modeling the thermodynamic response of metallic first walls, 

7:52361 (EGG-M—00482) 
Mathematical Models 

Modeling the thermodynamic response of metallic first walls, 

7:52361 (EGG-M—00482) 
Performance Testing 

Development of a nuclear test strategy for Test Program 

Element II, 7:52359 (EGG-FT—5651) 
Permeability 

Implanted-tritium permeation experiment, 7:52364 (EGG-M— 
09881) 

Physical Radiation Effects 

Role of fission-reactor-testing capabilities in the development 
of fusion technology, 7:52362 (EGG-M—09481) 

Radiation Protection 

Stability of the lithium ‘waterfall’ first wall protection concept 

for inertial confinement fusion reactors, 7:52433 
FISCHER-TROPSCH SYNTHESIS ~ 
Catalysts 

Investigation of sulfur-tolerant catalysts for selective synthesis 
of hydrocarbon liquids from coal-derived gases, 7:49486 
(DOE/ET/14809—10) 

Chemical Reaction Kinetics 

Study of Fischer-Tropsch synthesis through the use of surface 
intermediate scavengers. Progress report, August 1, 1981- 
July 31, 1982, 7:51017 (DOE/ER/10720—3) 

Research Programs 

Study of Fischer-Tropsch synthesis through the use of surface 
intermediate scavengers. Progress report, August 1, 1981- 
July 31, 1982, 7:51017 (DOE/ER/10720—3) 
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FISHES 
Bibliographies 
Bibliography on nekton from the Hawaiian Island Archipelago, 
7:51575 (DOE/NBM—2016053) 
Impingement 
An analysis of the ability to detect reductions in year-class 
strength of the Hudson River white perch (Morone 
americana) population, 7:50129 
Lyophilization 
Design and evaluation of a freeze-dry apparatus for removing 
free water for tritium analysis, 7:50969 (DP—1634) 
Population Dynamics 
Evaluation of the Steel Creek ecosystem in relation to the 
propsed restart of the L-reactor: interim report, 7:51565 
(SREL—11) 
User's guide for the stock-recruitment model validation 
program. Environmental Sciences Division Publication No. 
1985, 7:51529 (NUREG/CR—2562) 
Radioactivity 
Environmental radioactivity in Denmark in 1980, 7:51491 
(RISO-R—447) 
Sensitivity ; 
Examination of procedures for acute toxicity tests with the 
fathead minnow and coal synfuel blends, 7:51832 
Uptake 
The accumulation and disposition of benz(a)acridine in the - 
fathead minnow, Pimephales promelas, 7:51555 
FISSION 
Cross Sections 
Nuclear fission and neutron-induced fission cross-sections 
(Book), 7:52191 
Shell Models 
Shell structure in fission (some theoretic problems), 7:52205 
(KIYI—80-4) 
Statistical Models 
Heavy ion induced fission and the statistical model, 7:52192 
(CENBG—8035) 
FISSION CHAMBERS 
Resolution 
Cryogenic ionization chamber for high-resolution fission cross- 
section measurements, 7:51371 
FISSION PRODUCT RELEASE 
Evaluation of fuel release rate and mechanism tests under 
RBCB conditions (LMFBR), 7:50224 (DOE/SF/71031— 
T31) 
Evaluation of prompt release of fission gas from a breached 
cladding (PWR; BWR), 7:50413 (EGG-M—03581) 
Impact of secondary effects on the reduction of fission product 
source terms in Class IX reactor accidents, 7:50497 
Large-scale fission product containment tests, 7:50500 
Radiological consequences of Borax/Spert/Snaptran 
experiments, 7:50498 
Release of fission gas during transient heating of LWR fuel, 
7:50455 (NUREG/CR—2777) 
FISSION PRODUCTS 
Beta Decay 
Application of adjusted data in calculating fission-product 
decay energies and spectra, 7:52157 (LA—9362-MS) 
Delayed Neutrons 
Delayed-neutron spectral calculation using augmented 
ENDF/B-V data, 7:52148 (HEDL-SA—2632-FP) 
Energy-Level Transitions 
Application of adjusted data in calculating fission-product 
decay energies and spectra, 7:52157 (LA—9362-MS) 
FISSIONABLE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
any process.) 
Criticality 
Mechanical engineering research. Quarterly progress report, 
January-March 1982, 7:51094 (UCID—19323-82-1) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
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FITZPATRICK REACTOR 
Economic Impact 
Socio-economic impacts of nuclear generating stations: Nine 
Mile Point and Fitzpatrick case study, 7:50156 
(NUREG/CR—2749-Vol.6) 
Social Impact 
Socio-economic impacts of nuclear generating stations: Nine 
Mile Point and Fitzpatrick case study, 7:50156 
(NUREG/CR—2749-Vol.6) 
Socio-Economic Factors 
Socio-economic impacts of nuclear generating stations: Nine 
Mile Point and Fitzpatrick case study, 7:50156 
(NUREG/CR—2749-Vol.6) 
FIXED MIRROR COLLECTORS 
Design 


Crosbyton solar power project: the hemispherical bowl 
concept, 7:49748 (CONF-801203—) 
Operation 
Crosbyton solar power project: the hemispherical bowl 
concept, 7:49748 (CONF-801203—) 
FLAME PROPAGATION 
Bench-Scale Experiments 
Experimental study of flame propagation in semiconfined 
geometries with obstacles, 7:49254 (UCRL—87088-Rev. 1) 
Experimental study of flame propagation in semiconfined 
geometries with obstacles, 7:49253 (UCRL—87088) 
Mathematical Models 
Experimental study of flame propagation in semiconfined 
geometries with obstacles, 7:49254 (UCRL—87088-Rev. 1) 
Experimental study of flame propagation in semiconfined 
geometries with obstacles, 7:49253 (UCRL—87088) 
FLAMES 
Frequency Analysis 
Dynamic properties of flames and their influence on the 
occurrence of self-induced furnace vibrations, 7:51155 (NP— 
2903753) 
FLASH TUBES 
Brightness 
Investigation of the basic characteristics of the radiation of 
straight xenon flash tubes, 7:51100 (UCRL-Trans—11776) 
Photometry 
Investigation of the basic characteristics of the radiation of 
straight xenon flash tubes, 7:51100 (UCRL-Trans—11776) 
New data obtained by photometry of flashlamps, 7:51109 
(UCRL-Trans—11751) 
FLAT PLATE COLLECTORS 
Comparative Evaluations 
Comparison of test results for flat plate, transpired flat plate, 
corrugated, and transpired corrugated solar air heaters, 
7:49905 
Performance Testing 
Comparison of test results for flat plate, transpired flat plate, 
corrugated, and transpired corrugated solar air heaters, 
7:49905 
FLOOD CONTROL 
Mathematical Models 
Hydrologic and economic simulation of flood control aspects 
of water resource systems. Technical paper, 7:50561 (AD- 
A—106244/7) 
FLOODS 
Control 
Application of the HEC-5 hydropower routines. Training 
document, 7:49514 (AD-A—106705/7) 
FLORIDA 
Energy Supplies 
Report of the Task Force on Energy to the Commission on the 
Future of the South, 7:50597 (DOE/R4/10285—T1) 
Small-Scale Hydroelectric Power Plants 
Developer's guide to small-scale hydroelectric development in 
the southeast, 7:49519 (DOE/R4/20004—T7) 
Wind Power 
Wind resource assessment in the southeast United States, 
7:50015 (CONF-801203—) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW REGULATORS 
See also VALVES 


FLUE GAS 
Hydrocarbons 


Performance 
Performance characteristics of plane-wall venturi-like reverse 
flow diverters, 7:51121 (CONF-820692—2) 
FLOWMETERS 
Fiber Optics 
Video flowmeter (Patent), 7:51395 
Fluid Flow 

Electronic flow sensor for energy monitoring with external 

sensing elements, 7:50758 (RISO-M—2324) 
Orifices 

Orifice flow equations: will the current test programs improve 

them, 7:49248 (CONF-820323—) 
Performance 
Electronic flow sensor for energy monitoring with external 
sensing elements, 7:50758 (RISO-M—2324) 
Television Cameras 
Video flowmeter (Patent), 7:51395 
Testing 

Orifice flow equations: will the current test programs improve 

them, 7:49248 (CONF-820323—) 
FLUE GAS 
Carbon Dioxide 

Development of coal-burning pulsating combustor for power 

generation. Annual report, 7:51151 (DOE/ER/10068—T1) 
Carbon Monoxide 

Development of coal-burning pulsating combustor for power 

generation. Annual report, 7:51151 (DOE/ER/10068—T1) 
Cleaning 

Demonstration of the feasibility of a magnetically stabilized 
bed for the removal of particulates and alkali. Quarterly 
technical progress report No. 7, 7:49145 (DOE/ET/15055— 
TS) 

Deashing 

Separation of mercury from effluent gases, 7:49090 (KHM-I— 

04) 
Denitrification 

Homogeneous production and removal of NO/sub x/ from 
combustion exhaust flows. Final technical report, August 1, 
1980-July 31, 1981, 7:49079 (ARI-RR—275) 

Removal of NO/sub x/ and SO2 from flue gases using 
electron-beam irradiation, 7:50124 (DOE/EV/04902—1) 

Desulfurization 

Comparison of flue gas desulfurization methods for coal fired 
plants, 7:49092 (NP—2750461) 

Economic assessment of advanced flue gas desulfurization 
processes. Final report, 7:49085 (DOE/MC/08333— 
1115(Vol.1)) 

Economic assessment of advanced flue gas desulfurization 
processes. Final report. Volume 2. Appendices G, H, and I, 
7:49086 (DOE/MC/08333—1115(Vol.2)) 

Economic evaluation and comparison of alternative limestone- 
scrubbing options, 7:50128 (TVA/OP/EDT—82/35) 

Pilot test with dry scrubbing of flue gases, 7:50126 (SVF—111) 

Regeneration of FGD dry-sorbent materials. Phase I. Final 
report, 7:49081 (DOE/FC/10179—2) 

Removal of NO/sub x/ and SO: from flue gases using 
electron-beam irradiation, 7:50124 (DOE/EV/04902—1) 

Shawnee test program: TVA Shawnee Test Facility. Technical 
progress report, April 6-May 6, 1981, 7:49083 
(DOE/FE/15034—T3) 

Shawnee Test Program. TVA Shawnee Test Facility. 
Technical progress report for period May 6, 1981-May 31, 
1981, 7:49084 (DOE/FE/15034—T4) 

Sulfur-emission-control technology for coal-conversion plants 
(List of 60 processes with uses, brief description and 
flowsheet; 63 references), 7:48999 (DOE/ET/14746—3) 

Survey of European technology developments of SO/sub 
x//NO/sub x/ flue gas clean up for coal-fired boilers, also 
free piston stirling engines and coal tar burning diesel 
engines, 7:50125 (DOE/SF/10538—T12-Vol.1) 

Utility flue-gas desulfurization: innovations and system 
availability (137 references), 7:49078 (ANL/ECT—11) 

Hydrocarbons 

Development of coal-burning pulsating combustor for power 

generation. Annual report, 7:51151 (DOE/ER/10068—T1) 
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FLUID FLOW 
Scrubbing 


Scrubbing 
Pilot test with dry scrubbing of flue gases, 7:50126 (SVF—111) 
FLUID FLOW 


See also COMPRESSIBLE FLOW 
GAS FLOW 
INCOMPRESSIBLE FLOW 
MULTIPHASE FLOW 
TRANSITION FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 


Flow in a partially filled rotating cylinder, 7:49316 (UVA- 
ER—756-82U) 
Galerkin-Petroy Method 
A two-dimensional finite-element solution scheme for the 
saturated-unsaturated flow with applications to flow through 
ditch-drained soils, 7:51886 
Tracer Techniques 
Solution of the dispersion-convection equation of radial tracer 
transportation by the finite element variational method, 
7:49456 (INT—134/]T) 
Two-Dimensional Calculations 
A two-dimensional finite-element solution scheme for the 
saturated-unsaturated flow with applications to flow through 
ditch-drained soils, 7:51886 
FLUIDIC CONTROL DEVICES 
Performance characteristics of plane-wall venturi-like reverse 
flow diverters, 7:51121 (CONF-820692—2) 
FLUIDIZED BED 
Density 
Fluidized-bed catalytic coal-gasification process (US patent; 
pretreatment to minimize agglomeration), 7:49051 
FLUIDIZED BED BOILERS 
Design 
Overview of fluidized-bed combustion (foc) design practice, 
7:51158 
Fabrication 
Engineer, design, construct, test, and evaluate a pressurized 
fluidized-bed pilot plant using high-sulfur coal for 
production of electric power. Phase III: construction. 
Annual report, March 1, 1980-February 28, 1981, 7:50107 
(CW-WR—76-015.60A) 
FLUIDIZED-BED COMBUSTION 
Combustion Products 
Materials technology for coal-conversion processes. Progress 
report, October-December 1981, 7:48978 (ANL/FE—82-9) 
Commercialization 
Coal power and combustion. Quarterly report, April- 
September 1977, 7:49143 (DOE/ET—0025/3) 
Materials Testing 
Long-term materials-test program: quarterly report, April-June 
1981, 7:49147 (DOE/ET/15457—181) 
Test Facilities 
Coal power and combustion. Quarterly report, April- 
September 1977, 7:49143 (DOE/ET—0025/3) 
Long-term materials-test program: quarterly report, October- 
December 1980, 7:49146 (DOE/ET/15457—179) 
Long-term materials-test program: quarterly report, April-June 
1981, 7:49147 (DOE/ET/15457—181) 
FLUIDIZED-BED COMBUSTORS 
Bubbles 
Microwave diagnostics of bubbles in fluidized bed reactors, 
7:49142 (BDM/W—82-218-TR) 
Combustion Products 
Demonstration of the feasibility of a magnetically stabilized 
bed for the removal of particulates and alkali. Quarterly 
technical progress report No. 7, 7:49145 (DOE/ET/15055— 
TS) 
Design 
Development progress on the atmospheric fluidized bed coal 
combustor for cogeneration gas turbine system for industrial 
cogeneration plants, 7:49160 
Overview of fluidized-bed combustion (foc) design practice, 
7:51158 
Diagnostic Techniques 
Microwave diagnostics of bubbles in fluidized bed reactors, 
7:49142 (BDM/W—82-218-TR) 
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Materials 

AR & TD Fossil-Energy Materials Program. Quarterly 
progress report, March 31, 1982, 7:50886 (ORNL/FMP— 
82/2) 

Materials technology for coal-conversion processes. Progress 
report, October-December 1981, 7:48978 (ANL/FE—82-9) 

Operation 

Alexandria fluidized-bed process development unit: cold-mode 

testing, 7:51154 (DOE/MC/14110—176) 
Performance 

Alexandria fluidized-bed process development unit: cold-mode 

testing, 7:51154 (DOE/MC/14110—176) 
Performance Testing 

Pressurized fluidized-bed combustion component test and 
integration unit: Title I report, 7:50110 (DOE/ET/10409—1- 
Sect.13) 

Pressurized fluidized-bed combustion component test and 
integration unit: Title I report. Section 14. Cost estimate 
details, appendix II, 7:50111 (DOE/ET/10409—1-Sect.14) 

Pressurized fluidized-bed combustion component test and 
integration unit: Title I report. Section 15. Alternate method 
of accomplishment, 7:50122 (DOE/ET/10409—1-Sect.15) 

Pilot Plants 

Update on specified European R and D efforts, 7:48977 

(DOE/SF/10538—T13) 
Test Facilities 

Pressurized fluidized-bed combustion component test and 
integration unit: Title I report, 7:50110 (DOE/ET/10409—1- 
Sect.13) 

Pressurized fluidized-bed combustion component test and 
integration unit: Title I report. Section 14. Cost estimate 
details, appendix II, 7:50111 (DOE/ET/10409—1-Sect. 14) 

Pressurized fluidized-bed combustion component test and 
integration unit: Title I report. Section 15. Alternate method 
of accomplishment, 7:50122 (DOE/ET/10409—1-Sect.15) 

FLUIDS 


See also CRYOGENIC FLUIDS 
GASES 
GEOTHERMAL FLUIDS 
LIQUIDS 
WORKING FLUIDS 


Heat Transfer 
Radiative heat transfer in a heat generating and turbulently 
convecting fluid layer, 7:51964 
FLUORENE 
Polarization 
Optically enhanced nuclear cross polarization in acridine- 
doped fluorene, 7:51019 (LBL—14644) 
FLUORINATED ALIPHATIC HYDROCARBONS 


See also METHYL FLUORIDE 
TEFLON 


Combustion Kinetics 

Inhibition of hydrocarbon oxidation in laminar flames and 
detonations by halogenated compounds (CFs3Br), 7:51069 
(UCRL—87077) 

Vibrational States 
Vibrational relaxation of CHsF in inert gas matrices, 7:51021 
FLUORINE 
Activation Analysis 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

Atom-Molecule Collisions 

Theoretical analysis of the reaction F + Ho(v = 0) — HF(v 

= 0, 1, 2, 3) + H, 7:51955 
Gas Chromatography 

Selective detection of amino polycyclic aromatic compounds in 

solvent refined coal, 7:49077 
Neon 20 Reactions 

Funny hills in pion spectra from heavy-ion collisions, 7:52127 

(LBL—14174) 
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FLUORINE 18 
Diagnostic Uses 

18F.2-deoxy-2-fluoro-D-glucose as a tracer in the positron 

emission tomographic study of senile dementia, 7:51676 
Isotope Production 

Optimization of the production of Na!*F by the Szilard- 
Chalmer reaction with 14 MeV neutrons, 7:51051 (INIS- 
mf—6937) 

FLUORINE 19 REACTIONS 
Compound-Nucleus Reactions 

Fission imposed limits to the angular momentum carried by 
evaporation residues from the ?°°Pb compound nucleus, 
7:52176 (ANU-P—821) 

FLUORINE 19 TARGET 
Neutron Reactions 

Development of improved procedures for evaluation of 
neutron cross sections for reactor neutron dosimetry. Final 
report for the period 1 October 1977-29 February 1980, 
7:51330 (IAEA-R—2047-F) 

FLUOROD 
See RPL DOSEMETERS 
FLY ASH 
Agglomeration 

Acoustic agglomeration of power-plant fly ash. A 
comprehensive semi-annual progress report, 7:49080 
(DOE/ET/13401—T2) 

Air Pollution Control 
Fiber bed filter system control of fly ash particulates, 7:49095 
Chemical Analysis 

Health and environmental research. Quarterly report, October 
1-December 31, 1981, 7:51813 (IS—4791) 

Identification and quantitative determination of polychlorinated 
biphenyls and polynuclear aromatic hydrocarbons in fly ash 
from municipal incinerators by gas chromatography with 
electron-capture detection and gas chromatography-mass 
spectrometry, 7:50995 

Mercury concentrations in coal ash, 7:49091 (KHM-I—04) 

Chemical Reaction Kinetics 

Advanced research and technology: direct utilization, recovery 
of minerals from coal fly ash. Fossil-Energy Program 
technical progress report, October 1, 1981-December 31, 
1981, 7:49089 (IS—4793) 

Chlorination 

Advanced research and technology. Direct utilization: 
recovery of minerals from coal fly ash. Technical progress 
report, July 1, 1981-September 30, 1981 (HiChlor and 
sintering processes), 7:49088 (IS—4785) 

Leaching 
Removal of metals from coal ash, 7:49096 
Radioactivity 

Radioactive emissions from coal production and utilization. 
Third annual report, October 1, 1980-September 30, 1981, 
7:49071 (LA—9359-PR) 

Resource Potential 

Advanced research and technology: direct utilization, recovery 
of minerals from coal fly ash. Fossil-Energy Program 
technical progress report, October 1, 1981-December 31, 
1981, 7:49089 (IS—4793) 

Separation Processes 

Separation of mercury from effluent gases, 7:49090 (KHM-I— 

04) 
Sintering 

Advanced research and technology. Direct utilization: 
recovery of minerals from coal fly ash. Technical progress 
report, July 1, 1981-September 30, 1981 (HiChlor and 
sintering processes), 7:49088 (IS—4785) 

Waste Product Utilization 

Advanced research and technology: direct utilization, recovery 
of minerals from coal fly ash. Fossil-Energy Program 
technical progress report, October 1, 1981-December 31, 
1981, 7:49089 (IS—4793) 

Advanced research and technology. Direct utilization: 
recovery of minerals from coal fly ash. Technical progress 
report, July 1, 1981-September 30, 1981 (HiChlor and 
sintering processes), 7:49088 (IS—4785) 


FORESTRY 
Energy Analysis 


X-Ray Fluorescence Analysis 
Characteristics of fly ash from laboratory combustion of 
pulverized coal, 7:49164 (LBL—13022) 
FLYING SPOT DIGITIZERS 
Programming 
Software for HPD measuring system using a special hardware 
processor for handling data from magnetic spark 
spectrometer, 7:51344 (JINR—10-81-389) 
FLYWHEEL-POWERED VEHICLES 
Design 
Design study of flywheel - C¥T - heat-engine vehicle- 
propulsion system. Phase 1. Final report. Volume II. 
Appendices, 7:50816 (UCRL—15471-Vol.2) 
Flywheels 
Composite-flywheel burst-containment study, 7:50818 
(UCRL—15452) 
Performance 
Design study of flywheel - CVT - heat-engine vehicle- 
propulsion system. Phase 1. Final report. Volume II. 
Appendices, 7:50816 (UCRL—15471-Vol.2) 
FLYWHEELS 
Containment Systems 
Composite-flywheel burst-containment study, 7:50818 
(UCRL—15452) 
Failures 
Composite-flywheel burst-containment study, 7:50818 
(UCRL—15452) 
Performance Testing 
Composite-flywheel burst-containment study, 7:50818 
(UCRL—15452) 
FMIT LINAC 
Lithium 6 Target 
Design of the FMIT lithium target, 7:52381 (HEDL-SA— 
2394-FP) 
FOCUSSED LOGGING 
See RESISTIVITY LOGGING 
FOOD 


See also ANIMAL FEEDS 
FRUITS 
MEAT 
MILK 
VEGETABLES 


Bibliographies 
Bibliography in environmental radioactivity in foods, 7:51515 
(NP—2902094) 
Radioactivity 
Bibliography in environmental radioactivity in foods, 7:51515 
(NP—2902094) 
Radiopasteurization 
Radiation processing using intense isotopic radiation sources, 
7:49455 (INIS-mf—6967) 
Radiopreservation 
Radiation processing using intense isotopic radiation sources, 
7:49455 (INIS-mf—6967) 
Radiosterilization 
Radiation processing using intense isotopic radiation sources, 
7:49455 (INIS-mf—6967) 
FOOD CHAINS 
Radionuclide Migration 
Environmental radioactivity in Denmark in 1980, 7:51491 
(RISO-R—447) 
FOOD INDUSTRY 


See also DAIRY INDUSTRY 
MEAT INDUSTRY 


Energy Balance 
Studies on sugarcane as an energy crop for Punjab, 7:49609 
(NP—2901213) 
Energy Efficiency 
Industrial energy-efficiency-improvement program, 7:50766 
(DOE/CE—0015) 
Waste Product Utilization 
Developing Hawaiian energy plantation, 7:49562 (CONF- 
801203—) 
FORESTRY 
Energy Analysis 
Energy analyses of forestry practices in oak-pine forests and 
loblolly pine plantations, 7:50549 
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Energy Analysis 


FORESTS 
Energy Analysis 
Energy analyses of forestry practices in oak-pine forests and 
loblolly pine plantations, 7:50549 
Forecasting 
Forecasting growth and yield in established forests. An outline 
and analysis of the outcome of a subprogram within the 
HUGIN project, 7:50671 (NE/BIO—81/16) 
Harvesting 
Utilization of wood for energy production. A study of the 
present situation and existing obstacles, 7:49607 (NE/BIO— 
81/7) 
Productivity 
Forecasting growth and yield in established forests. An outline 
and analysis of the outcome of a subprogram within the 
HUGIN project, 7:50671 (NE/BIO—81/16) 
FORMALDEHYDE 
Air Pollution Monitors 
Formaldehyde surface-emission monitor, 7:51438 (CONF- 
820567—1) 
FORMED COKE PROCESSES 
Process for the manufacture of formed coke from brown coal 
(Patent), 7:49054 
FORT CALHOUN-1 REACTOR 
See CALHOUN-1 REACTOR 
FOSSIL FUELS 


See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 
SHALE OIL 
SYNTHETIC FUELS 


Combustion Products 

Homogeneous production and removal of NO/sub x/ from 
combustion exhaust flows. Final technical report, August 1, 
1980-July 31, 1981, 7:49079 (ARI-RR—275) 

FOSSIL-FUEL POWER PLANTS 
See also ELECTRIC UTILITIES 
Availability 

Economics of coal gasification systems, 7:49033 (EPRI-AP— 

2394) 
Boilers 

Possible solution for reducing cost of ash fouling in burning 

low-rank coals, 7:50121 
Chemical Effluents 

Estuarine impacts of fossil fuel-based energy technology: a case 

study, 7:49205 (LBL—13145) 
Comparative Evaluations 

Radiological impact of power plants: coal vs nuclear, 7:49423 

(MLM—2889) 
Design 

Implications of the stochastic approach to air-quality 

regulations, 7:51496 (CONF-820627—9) 
Economics 

Economics of coal gasification systems, 7:49033 (EPRI-AP— 

2394) 
Environmental Effects 

Ambient No, NOz, and Os measurements in the vicinity of 
TVA's Allen and Paradise coal-fired steam plants, 7:51467 
(TVA/AQB-I—80-11) 

Analysis and testing of the SELECS methodology, and users 
guide to SELECS software. Final report, 7:52441 
(DOE/ET/00270—T1) 

Analysis of a total suspended particulate concentration that 
exceeded the primary ambient air quality standard at the 
Bull Run Steam Plant on November 4, 1978, 7:51466 
(TVA/AQB-I—80/2) 

Investigation of an exceedance of the secondary NAAQS for 
sulfur dioxide near the Kingston Steam Plant on February 
20, 1979. Final report, 7:51468 (TVA/AQB-I—80/15) 

Flue Gas 

Comparison of flue gas desulfurization methods for coal fired 
plants, 7:49092 (NP—2750461) 

Economic evaluation and comparison of alternative limestone- 
scrubbing options, 7:50128 (TVA/OP/EDT—82/35) 

Pilot test with dry scrubbing of flue gases, 7:50126 (SVF—111) 
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Removal of NO/sub x/ and SO: from flue gases using 
electron-beam irradiation, 7:50124 (DOE/EV/04902—1) 

Shawnee test program: TVA Shawnee Test Facility. Technical 
progress report, April 6-May 6, 1981, 7:49083 
(DOE/FE/15034—T3) 

Fluidized Bed Boilers 

Engineer, design, construct, test, and evaluate a pressurized 
fluidized-bed pilot plant using high-sulfur coal for 
production of electric power. Phase III: construction. 
Annual report, March 1, 1980-February 28, 1981, 7:50107 
(CW-WR—76-015.60A) 

Fly Ash 

Advanced research and technology. Direct utilization: 
recovery of minerals from coal fly ash. Technical progress 
report, July 1, 1981-September 30, 1981, 7:49088 (IS—4785) 

Fuel Substitution 

Conversions to coal: the industrial perspective, 7:50105 
(ANL/EES-TM—174) 

Low/medium-Btu coal-gasification feasibility study, 7:49025 
(DOE/RA/20224—1) 

Prospects for voluntary coal conversion in the electric utility 
industry. Volume One: summary, methodology and 
conclusions, 7:50113 (DOE/FE—0022-Vol.1) 

Prospects for voluntary coal conversion in the electric-utility 
industry. Volume Two: twelve utility investigations, 7:50114 
(DOE/FE—0022-Vol.2) 

Gas Turbines 

Engineer, design, construct, test, and evaluate a pressurized 
fluidized-bed pilot plant using high-sulfur coal for 
production of electric power. Phase III: construction. 
Annual report, March 1, 1980-February 28, 1981, 7:50107 
(CW-WR—76-015.60A) 

Monitoring 

Investigation of the cause of high concentrations of TSP at the 
Cumberland Steam Plant monitoring stations 13 and 19, 
7:51469 (TVA/AQB-I—80/19) 

Operation 

Implications of the stochastic approach to air-quality 

regulations, 7:51496 (CONF-820627—9) 
Radiation Hazards 

Radiological impact of power plants: coal vs nuclear, 7:49423 

(MLM—2889) 
Radioactive Effluents 

Radioactive emissions from coal production and utilization. 
Third annual report, October 1, 1980-September 30, 1981, 
7:49071 (LA—9359-PR) 

Retrofitting 

Effective method for MHD retrofit of power plants, 7:50106 

(ANL/MHD—81-10) 
Socio-Economic Factors 

Analysis and testing of the SELECS methodology, and users 
guide to SELECS software. Final report, 7:52441 
(DOE/ET/00270—T1) 

Solid Wastes 

Modules for estimating solid waste from fossil-fuel 

technologies, 7:51558 (BNL—51474) 
Topping Cycles 

Effective method for MHD retrofit of power plants, 7:50106 

(ANL/MHD-—31-10) 
Waste Heat 

Waste heat and environmental protection in the Upper Rhine 

region, 7:51528 (NP—2902964) 
FOUNDATIONS 
Deformation 

Laterally loaded drilled pier research. Volume 2: research 
documentation. Final report (Analysis of pier foundation 
movement using PADLL computer code), 7:50142 (EPRI- 
EL—2197) 

Design 

Laterally loaded drilled pier research. Volume 2: research 
documentation. Final report (Analysis of pier foundation 
movement using PADLL computer code), 7:50142 (EPRI- 
EL—2197) 

Stress Analysis 

Laterally loaded drilled pier research. Volume 2: research 

documentation. Final report (Analysis of pier foundation 
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movement using PADLL computer code), 7:50142 (EPRI- 
EL—2197) 
FOUR-BODY PROBLEM 

Scattering integral equations and four nucleon problem. Four 
nucleon bound states and scattering, 7:52108 (ITEP— 
76(1981)) 

FRACTIONATED IRRADIATION 
Biological Radiation Effects 

Recovery of sublethal damages in Chinese hamsters cells in 
stationary phase in case of multiple low dose irradiation in 
conditions of anoxia and normal oxygenation, 7:51777 

Skin response in mice in case of repeated x irradiation, 7:51788 

Dose-Response Relationships 

Skin and lung reaction to fractionated x iradiation in mice, 

7:51789 
FRACTURE MECHANICS 

Dislocation-free zone theory of fracture, 7:50833 (CONF- 

820614—5) 
Energy Balance 

Application of thermodynamics to fracture, 7:51080 

(DOE/ER/10856—2) 
FRACTURED RESERVOIRS 
Heat Flow 

Practical method for modeling fluid and heat flow in fractured 

porous media, 7:49939 (LBL—13487) 
Two-Phase Flow 

Practical method for modeling fluid and heat flow in fractured 

porous media, 7:49939 (LBL—13487) 
FRACTURES 
Mapping 

Cross-borehole fracture mapping using electromagnetic 

geotomography, 7:51894 (UCRL—87536) 
Permeability 

Hydrologic test system for fracture flow studies in crystalline 

rock, 7:51884 (UCID—19405) 
Photography 
Location of drilling sites in the Devonian shales by aerial 
photography, 7:49222 (MLM—2915) 
FRACTURING 
See also HYDRAULIC FRACTURING 
Evaluation 

Analysis of gas fracture experiments including dynamic crack 
formation (Explosive fracturing; multiple fracturing; 
hydraulic fracturing), 7:49245 (SAND—82-0633) 

Reliability 

Multiple fracturing experiments: propellant and borehole 

considerations, 7:49244 (SAND—81-2224C) 
FRANCE 
Energy Source Development 

Experimental studies of combustion of matter with low 
calorific value with respect to utility, 7:49158 (EUR—7165- 
FR) 

Government Policies 

Decree No. 81-730 of 30 July 1981 concerning the 
responsibilities of the Minister of Industry, 7:50607 (INIS- 
mf—6872) 

Decree No. 81-731 of 30 July 1981 concerning the 
responsibilities of the Minister ‘delegate’ to the Minister of 
Industry, in charge of energy, 7:50608 (INIS-mf—6873) 

Nuclear Power Plants 

Selected review of foreign licensing practices for nuclear 

power plants, 7:50286 (NUREG/CR—2664) 
Radiation Monitoring 

2. Quarterly progress report, 1981 (Environmental radiation 
monitoring in France), 7:51493 (SCPRI-RT—2-1981) 

Monthly results of measurements. July 1981 (Surveillance of 
environment in France), 7:51492 (SCPRI-RM—7-1981) 

Reactor Safety 

Human factor in the organisation and regulation of nuclear 

safety, 7:50432 (INIS-mf—6887) 
FRANCIUM 212 
Alpha Decay 
Alpha decay of sup(210,208,206,204)At and ?!2Fr, 7:52179 
(JINR-R—6-80-840) 
FREE ELECTRON LASERS 
Amplifiers 
Free-electron laser results, 7:51113 (LA—9234-C) 


FUEL ASSEMBLY DISMANTLING 
Hot Celis 


Design 

Combination free-electron and gaseous laser (Patent), 7:51118 

Free-electron laser using rf-coupled accelerating and 
decelerating structures (Patent), 7:51117 

Non-linear analysis of the free electron lasers utilizing a linear 
Wiggler field. Memorandum report, 7:51110 (AD-A— 
106229/8) 

Efficiency 
Free-electron laser: an introduction, 7:51119 
Linear Accelerators 
RF modulator design and phase amplitude control for a high- 
power free-electron-laser linac, 7:51285 (LA—9234-C) 
Operation 
Free-electron laser: an introduction, 7:51119 
FREE RADICALS 
See RADICALS 
FREEZE DRYING 
See LYOPHILIZATION 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRM DEVICES (THERMONUCLEAR) 
See FIELD-REVERSED MIRROR REACTORS 
FRUITS 
(Edible parts of plants only.) 
Radioactivity 
Environmental radioactivity in Denmark in 1980, 7:51491 
(RISO-R—447) 

FSD DEVICES 

See FLYING SPOT DIGITIZERS 
FT. CALHOUN-1 

See CALHOUN-1 REACTOR 
FTR REACTOR 

See FFTF REACTOR 
FUEL ASSEMBLIES 

Burnup 

Development and demonstration of an advanced extended- 
burnup fuel assembly design incorporating urania-gadolinia. 
First semi-annual progress report, March-September, 1981 
(PWR), 7:50168 (DOE/ET/34212—34) 

Extended Fuel-Burnup Demonstration Program. Semi-annual 
technical progress report, July 1981-December 1981, 7:50167 
(DOE/ET/34014—T1) 

Design 

Development and demonstration of an advanced extended- 
burnup fuel assembly design incorporating urania-gadolinia. 
First semi-annual progress report, March-September, 1981 
(PWR), 7:50168 (DOE/ET/34212—34) 

Flow Blockage 

Laser Doppler anemometer measurements of local fluid 
recirculation in model rod bundle assemblies (PWR; BWR; 
LMFBR), 7:50461 (PNL-SA—10458) 

Heat Transfer 

Bundle duct interaction studies for fuel assemblies (LMFBR), 
7:50226 (DOE/SF/71031—T35) 

Turbulent sweeping flow-mixing model for wire-wrapped 
LMFBR assemblies, 7:50211 (DOE/ET/37240—T3-Rev.2) 

Hydraulics 

Bundle duct interaction studies for fuel assemblies (LMFBR), 
7:50226 (DOE/SF/71031—T35) 

Turbulent sweeping flow-mixing model for wire-wrapped 
LMFBR assemblies, 7:50211 (DOE/ET/37240—T3-Rev.2) 

Performance Testing 

Extended Fuel-Burnup Demonstration Program. Semi-annual 
technical progress report, July 1981-December 1981, 7:50167 
(DOE/ET/34014—T1) 

Spacers 

Fabrication of grid spacer assemblies for liquid-metal fast 

breeder reactors, 7:50254 
Test Facilities 

Transfer tunnel transporter system for the Fuels and Materials 
Examination Facility (LMFBR), 7:50234 (HEDL-SA—2477- 
FP) 

FUEL ASSEMBLY DISMANTLING 
Hot Cells 

Remote equipment technology. Final report for GFY 1880, 

7;50225 (DOE/SF/71031—T33) 





FUEL CANS 
Creep 


FUEL CANS 
Creep 
Fuel and cladding tests for fuel failure safety analysis 
(LMFBR), 7:50430 (HEDL-SA—2611-FP) 
Deformation 
Analysis of the PBF in-pile large-break LOCA test results with 
FRAP-T6/BALON-2 (PWR), 7:50411 (EGG-M—01782) 
Thermal tests to investigate stability of externally pressurized 
Zircaloy-4 tubing over axial gaps (LWBR Development 
Program), 7:50248 (WAPD-TM—1509) 
Heat Transfer 
Application of the LOCA code CUPIDON: an assessment of 
the cladding behaviour in the flash tests (PWR; BWR), 
7:50392 (CEA-CONF—S815) 
Hydraulics 
Application of the LOCA code CUPIDON: an assessment of 
the cladding behaviour in the flash tests (PWR; BWR), 
7:50392 (CEA-CONF—S5815) 
Physical Radiation Effects 
Analysis of the high-fluence creep behavior of two 
precipitation-strengthened alloys (LMFBR), 7:50240 
(HEDL-SA—2708-FP) 
Strains 
Fuel and cladding tests for fuel failure safety analysis 
(LMFBR), 7:50430 (HEDL-SA—2611-FP) 
Stress Analysis 
Materials science division light-water-reactor safety research 
program. Quarterly progress report, October - December 
1981, 7:50444 (NUREG/CR—2437-Vol.4) 
Thermal Stresses 
Analysis of the PBF in-pile large-break LOCA test results with 
FRAP-T6/BALON-2 (PWR), 7:50411 (EGG-M—01782) 
Thermal tests to investigate stability of externally pressurized 
Zircaloy-4 tubing over axial gaps (LWBR Development 
Program), 7:50248 (WAPD-TM—1509) 
FUEL CELL POWER PLANTS 
Application of electrochemical technologies in the utility 
industry, 7:50704 
Commercialization 
Current legal and institutional issues in the commercialization 
of phosphoric-acid fuel cells, 7:50700 (DOE/NASA/0111— 
1) 
Cost 
Development of molten-carbonate fuel-cell power plant. 
Quarterly technical progress report, May 1, 1981-July 31, 
1981, 7:50698 (DOE/ET/17019—6) 
Design 
Development of molten-carbonate fuel-cell power plant. 
Quarterly technical progress report, May 1, 1981-July 31, 
1981, 7:50698 (DOE/ET/17019—6) 
Regulations 
Current legal and institutional issues in the commercialization 
of phosphoric-acid fuel cells, 7:50700 (DOE/NASA/0111— 
1) 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
HYDROGEN FUEL CELLS 


MOLTEN CARBONATE FUEL CELLS 
REDOX FUEL CELLS 


Life-Cycle Cost 
Future fuels and engines for railroad locomotives. Volume II. 
Technical document, 7:50801 (JPL-PUB—81-101-Vol.2) 
Operation 
Fuel cells and biomass, 7:50697 (CONF-801203—) 
FUEL CONSUMPTION 
Forecasting 
Consumption trend analysis in the industrial sector: existing 
forecasts. Final report Nov 80-Aug 81, 7:49242 (PB—82- 
137829) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also FUEL MANAGEMENT 
PLUTONIUM RECYCLE 
THORIUM CYCLE 
Possible development of the world-wide improvement of 
nuclear energy considering economical, social and political 
aspects, 7:50577 (Juel-Spez—118) 
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Reactor with very low fission-product inventory, 7:50416 
(EIR—411) 
Simplified procedures for fast reactor fuel cycle and sensitivity 
analysis, 7:50256 
Performance 
HTGR fuel and fuel cycle experience in the United States, 
7:50195 (GA-A—16532) 
Radioactive Effluents 
Biosorption of uranium, radium, and cesium, 7:51724 (CONF- 
820589—1) 
FUEL ELEMENT FAILURE 
Cracked-fuel mechanics (PWR; BWR), 7:50160 (PNL-SA— 
10168) 
Degraded core studies at INEL, 7:50409 (EGG-M—01082) 
Fuel and cladding tests for fuel failure safety analysis 
(LMFBR), 7:50430 (HEDL-SA—2611-FP) 
Fission Product Release 
Evaluation of fuel release rate and mechanism tests under 
RBCB conditions (LMFBR), 7:50224 (DOE/SF/71031— 
T31) 
Evaluation of prompt release of fission gas from a breached 
cladding (PWR; BWR), 7:50413 (EGG-M—03581) 
Test Facilities 
Evaluation of fuel release rate and mechanism tests under 
RBCB conditions (LMFBR), 7:50224 (DOE/SF/71031— 
T31) 
FUEL ELEMENTS 
See also FUEL PINS 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
HTGR Fuel Technology Program. Semiannual report for the 
period ending September 30, 1981, 7:50196 (GA-A—16554) 
Tokai works annual progress report, January 1979-March 1980, 
7:50939 (PNCT—831-80-01) 
Performance 
HTGR fuel and fuel cycle experience in the United States, 
7:50195 (GA-A—16532) 
Stress Analysis 
Loss-of-flow transient reactor test facility tests 16 and 17 with 
irradiated liquid-metal fast breeder reactor type fuel, 7:50502 
FUEL FABRICATION PLANTS 
Nuclear Materials Management 
Systems concepts for DOE facilities: analysis of PF/LASS 
data, 7:49433 (LA—9270-MS) 
Remote Handling Equipment 
Testing of remote equipment for the Secure Automated 
Fabrication Line, 7:50236 (HEDL-SA—2586-FP) 
Specifications 
Testing of remote equipment for the Secure Automated 
Fabrication Line, 7:50236 (HEDL-SA—2586-FP) 
FUEL FEEDING SYSTEMS 
Comparative Evaluations 
Technical and economic analysis of gasifier feed systems. Task 
I: fixed-bed gasification feed systems, 7:49012 
(DOE/MC/16535—1228) 
Economic Analysis 
Technical and economic analysis of gasifier feed systems. Task 
I: fixed-bed gasification feed systems, 7:49012 
(DOE/MC/16535—1228) 
FUEL GAS 
See also LOW BTU GAS 
Chemical Analysis 
Entrained flow reactor with in situ FTIR analysis, 7:49068 
(EPRI-AP—2394) 
Chemical Composition 
Corrosion and degradation of materials in the CONOCO 
DOAL CO:-Acceptor coal-gasification plant, 7:48996 
(DOE/ET/10670—T1) 
Enriched air and oxygen gasification of Illinois No. 6 coal in a 
Texaco coal gasification unit, 7:49028 (EPRI-AP—2394) 
EPRI tests on Ruhrkohle/Ruhrchemie’s 165 ton per day 
Texaco coal gasification pilot plant, 7:49029 (EPRI-AP— 
2394) 
Desulfurization 
H2S removal from coal gas at mid temperature, 7:48981 
(CONF-820610—S) 





195S / ERA Vol. 7, No. 19 


Sulfur-emission-control technology for coal-conversion plants 
(List of 60 processes with uses, brief description and 
flowsheet; 63 references), 7:48999 (DOE/ET/14746—3) 

Infrared Spectra 

Coal-gasification reactions with on-line in-situ FTIR analysis. 
Second quarterly report, December 4, 1981-March 3, 1982, 
7:49003 (DOE/FE/05122—T2) 

Market 

Assessment of underground coal gasification in bituminous 
coals: potential UCG products and markets. Final report, 
Phase I, 7:49006 (DOE/MC/14584—1193-Vol.2-Bk.2) 

Marketing Research 

Assessment of underground coal gasification in bituminous 
coals: potential UCG products and markets. Final report, 
Phase I, 7:49006 (DOE/MC/14584—1193-Vol.2-Bk.2) 

Purification 

Low/medium-Btu coal-gasification feasibility study, 7:49025 
(DOE/RA/20224—1) 

Phase equilibria for coal tar-water systems, 7:49041 (EPRI- 
AP—2394) 

Shell coal gasification process, 7:49031 (EPRI-AP—2394) 

Quenching 

Phase equilibria for coal tar-water systems, 7:49041 (EPRI- 

AP—2394) 
Sampling 

Coal-gasification reactions with on-line in-situ FTIR analysis. 
Second quarterly report, December 4, 1981-March 3, 1982, 
7:49003 (DOE/FE/05122—T2) 

Scrubbing 

Performance of a coal-gas-cleanup process-evaluation facility, 

7:48982 (CONF-820610—6) 
Thermodynamic Properties 

Syngas thermodynamic properties prediction and data needs, 

7:49485 (CONF-820323—) 
FUEL MANAGEMENT 

Gas-cooled reactor programs. Fuel-management positioning 

and accounting module: FUELMANG Version V1.11, 


September 1981, 7:50292 (ORNL—S5718) 
FUEL OILS 


See also HEATING OILS 
RESIDUAL FUELS 


Chemical Composition 

Paraho environmental data. Part VII. End use, 7:49273 

(DOE/EV/04708—T2-Pt.7) 
Consumption Rates 

Electronic flow sensor for energy monitoring with external 

sensing elements, 7:50758 (RISO-M—2324) 
Physical Properties 
Paraho environmental data. Part VII. End use, 7:49273 
(DOE/EV/04708—T2-Pt.7) 
FUEL PARTICLES 
See also COATED FUEL PARTICLES 
Sol-Gel Process 

Production of ThO2 kernels by sol-gel process, 7:49320 

(JAERI—1271) 
FUEL PELLETS 
Cracks 

Cracked-fuel mechanics (PWR; BWR), 7:50160 (PNL-SA— 

10168) 
Fabrication 

Development and demonstration of an advanced extended- 
burnup fuel assembly design incorporating urania-gadolinia. 
First semi-annual progress report, March-September, 1981 
(PWR), 7:50168 (DOE/ET/34212—34) 

Fuel-pellet-fabrication experience using direct-denitration- 
recycle-PuO2-coprecipitated mixed oxide, 7:50935 (HEDL- 
SA—2167) 

Remote fabrication of nuclear fuel: a secure automated 
fabrication overview (LMFBR), 7:50232 (HEDL-SA—2410- 
FP) 

Grinding 

Techniques for chamfer and taper grinding of oxide fuel pellets 
(LWBR Development Program), 7:50244 (WAPD-TM— 
1410) 

Pelletizing 

Secure Automated Fabrication: a system design description 
(SDD), section 1 (LMFBR), 7:50260 (DOE/SF/71031— 
T29) 


FUEL RODS 
Radiation Protection 


Remote Handling 
Remote fabrication of nuclear fuel: a secure automated 
fabrication overview (LMFBR), 7:50232 (HEDL-SA—2410- 
FP) 
FUEL PINS 
Burnup 
GE post-test analysis of SLSF experiment W-1 through LOPI- 
4 (LMFBR), 7:50407 (DOE/SF/71032—T63) 
Computer Codes 
GE: ARSD contribution to LIFE4 documentation (LMFBR), 
7:50227 (DOE/SF/71031—T36) 
Fabrication 
Automated handling for SAF batch furnace and chemistry 
analysis operations (LMFBR), 7:50233 (HEDL-SA—2414- 
FP) 
Testing of remote equipment for the Secure Automated 
Fabrication Line, 7:50236 (HEDL-SA—2586-FP) 
Heat Transfer 
GE post-test analysis of SLSF experiment W-1 through LOPI- 
4 (LMFBR), 7:50407 (DOE/SF/71032—T63) 
Meltdown 
Internal fuel motion phenomenology: FUMO-E code analysis 
of PINEX experiments, 7:50431 (HEDL-SA—2629-FP) 
Performance 
Breeder reactor fuel development in the USA, 7:50239 
(HEDL-SA—2691-FP) 
Remote Handling Equipment 
Automated handling for SAF batch furnace and chemistry 
analysis operations (LMFBR), 7:50233 (HEDL-SA—2414- 
FP) 
Specifications 
Breeder reactor fuel development in the USA, 7:50239 
(HEDL-SA—2691-FP) 
Thermal Stresses 
W-1 SLSF post-test data analysis. Part 1. Thermal hydraulic 
analysis (LMFBR), 7:50404 (DOE/SF/71032—T48) 
FUEL RACKS 
Criticality experiments with subcritical clusters of light water 
reactor type fuel separated by a flux trap, 7:50332 
FUEL REPROCESSING PLANTS 


See also BARNWELL FUEL PROCESSING PLANT 
WEST VALLEY PROCESSING PLANT 


Automated monitoring of in-process plutonium concentration, 
7:49326 
Accounting 
Optimal measurement uncertainties for materials accounting in 
a fast breeder reactor spent-fuel reprocessing plant, 7:49439 
(LA-UR—82-1643) 
Resolution of alarms for loss of bulk nuclear material, 7:49442 
(PNL-SA—10273) 
Corrosion Resistant Alloys 
Recent nickel-base alloy is vital to corrosion control in nuclear 
fuel recovery, 7:49327 
Nuclear Materials Diversion 
Can a safeguards accountancy system really detect an 
unauthorized removal, 7:49427 (AGNS—35900-CONF- 164) 
Methodology and preliminary models for analyzing nuclear- 
safeguards decisions, 7:49443 (UCID—19335) 
Nuclear Materials Management 
Destructive methods that can be put into use for analysis of 
fissile material in a reprocessing plant, 7:49426 (DP-tr—23) 
Systems concepts for DOE facilities: analysis of PF/LASS 
data, 7:49433 (LA—9270-MS) 
Process Control 
Process control measurements in the SRP fuel separations 
plants, 7:49323 (DPSPU—81-30-20) 
Radiation Protection 
Potential safety-related incidents in nuclear fuel-reprocessing 
plants, 7:49328 
FUEL RODS 
Chemical compatibility of uranium carbides with Cr-Fe-Ni 
alloys, 7:50250 
US/FRG umbrella agreement for cooperation in GCR 
development. Fuel, fission products, and graphite 
subprogram. Quarterly status report, January 1, 1982-March 
31, 1982, 7:50199 (GA-A—16720) 





FUEL SLURRIES 
Deformation 


Deformation 
Finite-element procedure for calculating the three-dimensional 
inelastic bowing of fuel rods (AWBA development 
program), 7:50246 (WAPD-TM—1498) 
Fission Product Release 
Materials science division light-water-reactor safety research 
program. Quarterly progress report, October - December 
1981, 7:50444 (NUREG/CR—2437-Vol.4) 
Hot Spots 
Gamma densitometer for measuring Pu density in fuel tubes, 
7:51325 (DP—1599) 
Nondestructive Testing 
Gamma densitometer for measuring Pu density in fuel tubes, 
7:51325 (DP—1599) 
Performance 
Finite-element procedure for calculating the three-dimensional 
inelastic bowing of fuel rods (AWBA development 
program), 7:50246 (WAPD-TM—1498) 
Pressure Gradients 
Analytical model for transient gas flow in nuclear fuel rods 
(PWR;BWR), 7:50491 
Spacers 
Preliminary design and manufacturing feasibility study for a 
machined Zircaloy triangular pitch fuel rod support system 
(grids) (AWBA development program), 7:50245 (WAPD- 
TM—1491) 
Supports 
Preliminary design and manufacturing feasibility study for a 
machined Zircaloy triangular pitch fuel rod support system 
(grids) (AWBA development program), 7:50245 (WAPD- 
TM—1491) 
Temperature Gradients 
Transient fuel-pin temperature calculations using describing 
functions. Final report (PWR; BWR), 7:50420 (EPRI-NP— 
2278) 
Thermal Stresses 
Finite-element procedure for calculating the three-dimensional 
inelastic bowing of fuel rods (AWBA development 
program), 7:50246 (WAPD-TM—1498) 


FUEL SLURRIES 


Combustion Kinetics 

Coal-water mixtures. Practical application and combustion 

theories: state-of-the-art, 7:49075 (STUDSVIK-EV—81-96) 
Combustion Products 

Analysis of refractory fiber insulations and hot-face coatings 
exposed to coal-oil mixture combustion products, 7:49159 
(ORNL/TM—8243) 

Basic combustion and pollutant-formation processes for 
pulverized fuels. Quarterly technical progress report No. 7, 1 
April 1982-30 June 1982, 7:49152 (DOE/PC/30306—T7) 

Dielectric Properties 

Feasibility study of a microwave coal-water slurry monitor for 

coal concentration and flow rate, 7:49137 (EPRI-AP—2394) 
Electrophoresis 

Program of basic research on the utilization of coal-water 
mixture fuels. Quarterly report for period ending March 31, 
1982, 7:49155 (DOE/PC/40285—T3) 

Fuel Additives 

Update on specified European R and D efforts, 7:48977 

(DOE/SF/10538—T13) 
Measuring Methods 

Feasibility study of a microwave coal-water slurry monitor for 

coal concentration and flow rate, 7:49137 (EPRI-AP—2394) 
Optimization 

Program of basic research on the utilization of coal-water 
mixture fuels. Quarterly report for the period ending 
December 31, 1981, 7:49154 (DOE/PC/40285—T2) 

Sedimentation 

Program of basic research on the utilization of coal-water 
mixture fuels. Quarterly report for period ending March 31, 
1982, 7:49155 (DOE/PC/40285—T3) 

Stability 

Program of basic research on the utilization of coal-water 
mixture fuels. Quarterly report for the period ending 
December 31, 1981, 7:49154 (DOE/PC/40285—T2) 
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Viscosity 

Program of basic research on the utilization of coal-water 
mixture fuels. Quarterly report for period ending March 31, 
1982, 7:49155 (DOE/PC/40285—T3) 

FUEL SUBSTITUTION 
Economic Analysis 

Conversions to coal: the industrial perspective, 7:50105 
(ANL/EES-TM—174) 

Prospects for voluntary coal conversion in the electric-utility 
industry. Volume Two: twelve utility investigations, 7:50114 
(DOE/FE—0022-Vol.2) 

Economics 

Metrek model for financial evaluation of boiler conversion to 
coal-oil mixtures (COM), 7:50117 (HCP/T2453—02) 

Prospects for voluntary coal conversion in the electric utility 
industry. Volume One: summary, methodology and 
conclusions, 7:50113 (DOE/FE—0022-Vol.1) 

Environmental Impacts 

Prospects for voluntary coal conversion in the electric utility 
industry. Volume One: summary, methodology and 
conclusions, 7:50113 (DOE/FE—0022-Vol.1) 

Prospects for voluntary coal conversion in the electric-utility 
industry. Volume Two: twelve utility investigations, 7:50114 
(DOE/FE—0022-Vol.2) 

Financial Incentives 

Prospects for voluntary coal conversion in the electric utility 
industry. Volume One: summary, methodology and 
conclusions, 7:50113 (DOE/FE—0022-Vol.1) 

Prospects for voluntary coal conversion in the electric-utility 
industry. Volume Two: twelve utility investigations, 7:50114 
(DOE/FE—0022-Vol.2) 

Government Policies 

Conversions to coal: the industrial perspective, 7:50105 

(ANL/EES-TM—174) 
Technology Assessment 

Prospects for voluntary coal conversion in the electric utility 
industry. Volume One: summary, methodology and 
conclusions, 7:50113 (DOE/FE—0022-Vol.1) 

Prospects for voluntary coal conversion in the electric-utility 
industry. Volume Two: twelve utility investigations, 7:50114 
(DOE/FE—0022-Vol.2) 

FUEL-CLADDING INTERACTIONS 

Breeder reactor fuel development in the USA, 7:50239 
(HEDL-SA—2691-FP) 

Chemical compatibility of uranium carbides with Cr-Fe-Ni 
alloys, 7:50250 

Cracked-fuel mechanics (PWR; BWR), 7:50160 (PNL-SA— 
10168) 

Effect of water chemistry on the erosion-corrosion of 
aluminum in high temperature high velocity water, 7:50384 

Computer Calculations 

Comparison of GAPCON-THERMAL-3 and FRAPCON-2 
fuel-performance codes to in-reactor measurement of elastic 
cladding deformation (PWR; BWR), 7:50460 (PNL-SA— 
9288) 

FUEL-COOLANT INTERACTIONS 
Experimental study of small scale explosions in an aluminum- 
water system, 7:50508 
Criticality 
Analyses of hypothetical FCI’s in a fast reactor, 7:50510 
Hydraulics 

TOM MIX: a computer code for calculating steam explosion 

phenomena (PWR; BWR), 7:50451 (NUREG/CR—2689) 
Meetings 

Fuel-coolant interactions, presented at the Winter Annual 

Meeting of ASME, 1981, 7:50507 
Pressure Gradients 
TOM MIX: a computer code for calculating steam explosion 
phenomena (PWR; BWR), 7:50451 (NUREG/CR—2689) 
FUELS 
See also AUTOMOTIVE FUELS 
BOILER FUELS 
DIESEL FUELS 
FOSSIL FUELS 
FUEL GAS 
FUEL OILS 


FUEL SLURRIES 
GASOHOL 
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GASOLINE 

HYDROGEN FUELS 

JET ENGINE FUELS 
KEROSENE 

LIQUID FUELS 

NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
WOOD FUELS 


Oxidation 
Inhibition of hydrocarbon oxidation in laminar flames and 
detonations by halogenated compounds, 7:51069 (UCRL— 
87077) 
FUELWOOD 
See WOOD FUELS 
FUMES 
See AEROSOLS 
FURANS 
Dissociation 
Infrared multiphoton dissociation in two-channel systems. 
Pulse-duration effects, 7:51036 
FURNACES 
See also GAS FURNACES 
INDUCTION FURNACES 
VACUUM FURNACES 
WOOD BURNING FURNACES 
Performance 
Particulate processes in pulverized-coal flames. Quarterly 
technical progress report, January-March 1982, 7:49151 
(DOE/PC/30300—T5) 
FURNITURE INDUSTRY 
Energy Efficiency 
Industrial energy-efficiency-improvement program, 7:50766 
(DOE/CE—0015) 
Wood Wastes 
Guide to 1975 wood residue volumes in the 125 Tennessee 
Valley counties, 7:49637 (TVA—2902407) 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GADOLINIUM 
Mass Spectroscopy 
Methodical investigations of mass spectroscopic analysis of 
geological samples with relatively high contents of rare 
earths, 7:50979 (ZfI-Mitt—46) 
GADOLINIUM 146 
Energy Levels 
Energy gap at Z=64 and its implications for the structure of 
excited states in the A approximately 150, 7:52151 (INP— 
1104/PL) 
GADOLINIUM 147 
Energy Levels 
Energy gap at Z=64 and its implications for the structure of 
excited states in the A approximately 150, 7:52151 (INP— 
1104/PL) 
GADOLINIUM 148 
Energy Levels 
Energy gap at Z=64 and its implications for the structure of 
excited states in the A approximately 150, 7:52151 (INP— 
1104/PL) 
GADOLINIUM 151 
Energy-Level Transitions 
Study on the *'Gd excited states in the *!Tb 
(Tsub(1/2)= 16.4 h) decay, 7:52170 (JINR—R-6-81-345) 
GADOLINIUM OXIDES 
Fabrication 
Development and demonstration of an advanced extended- 


burnup fuel assembly design incorporating urania-gadolinia. 


First semi-annual progress report, March-September, 1981, 
7:50168 (DOE/ET/34212—34) 


GAMMA RADIATION 
RBE 


GAGES (PRESSURE) 
See PRESSURE GAGES 
GAGES (STRAIN) 
See STRAIN GAGES 
GALLIUM 
Activation Analysis 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 
GALLIUM 67 
Biological Localization 
Evaluation of energy spectral information in nuclear imaging 
and investigation of protein binding of radiogallium. 
Progress report, October 1, 1981-November 30, 1982, 
7:51662 (DOE/EV/04625—T2) 
Uptake 
Evaluation of energy spectral information in nuclear imaging 
and investigation of protein binding of radiogallium. 
Progress report, October 1, 1981-November 30, 1982, 
7:51662 (DOE/EV/04625—T2) 
GALLIUM ARSENIDE SOLAR CELLS 
Fabrication 
Gallium arsenide solar cells, 7:49594 (EUR—7017-EN) 
Health Hazards 
Reference-material system for estimating health and 
environmental risks of selected material cycles and energy 
systems, 7:51803 (BNL—51563) 
Performance Testing 
Gallium arsenide solar cells, 7:49594 (EUR—7017-EN) 
GALLIUM ARSENIDES 
Epitaxy 
Gallium arsenide solar cells, 7:49594 (EUR—7017-EN) 
Phonons 
Strong focusing of coherent terahertz sound. Final report, June 
1979-November 1981, 7:50951 (DOE/ER/04989—1) 
GAMMA CAMERAS 
Collimators 
Nuclear imaging. Concepts and current status, 7:51669 (INIS- 
mf—6967) 
Data Processing 
Data manipulations and its influence on the performance 
parameters of gamma cameras, 7:51334 (INIS-mf—6937) 
Equipment Interfaces 
Evaluation of energy spectral information in nuclear imaging 
and investigation of protein binding of radiogallium. 
Progress report, October 1, 1981-November 30, 1982, 
7:51662 (DOE/EV/04625—T2) 
Performance 
Data manipulations and its influence on the performance 
parameters of gamma cameras, 7:51334 (INIS-mf—6937) 
Evaluation of energy spectral information in nuclear imaging 
and investigation of protein binding of radiogallium. 
Progress report, October 1, 1981-November 30, 1982, 
7:51662 (DOE/EV/04625—T2) 
GAMMA DETECTION 
Ionization Chambers 
Thin detector with ionization tubes for high energy electrons 
and photons, 7:51332 (IFVE-ONF—81-108) 
GAMMA DOSIMETRY 
Spatial Dose Distributions 
Specific gamma-ray dose constants for nuclides important to 
dosimetry and radiological assessment, 7:52243 
(ORNL/RSIC—45/Rev.1) 
GAMMA RADIATION 
Buildup 
Gamma-ray dose at shield-tissue interfaces and buildup factor 
implications, 7:52238 (CONF-820609—54) 
Compton Effect 
Nuclear imaging. Concepts and current status, 7:51669 (INIS- 
mf—6967) 
RBE : 
Initial incline of survival curve in case of gamma-irradiation 
and RBE theory, 7:51776 





GAMMA SOURCES 
Resonance Scattering 


Resonance Scattering 
To the problem of angular distribution of gamma rays 
resonantly scattered by impurity nuclei in ferromagnetic 
materials, 7:50952 (ITEF—141(1980)) 
GAMMA SOURCES 
(See also specific radioisotopes.) 
Calibration Standards 
Standard radiation facility of Japan Atomic Energy Research 
Institute, 7:52246 (UTNL-R—0080) 
GAMMA SPECTRA 
Mathematical Models 
Transport of gamma rays through an infinite homogeneous ore 
medium, 7:51895 
GAMMA SPECTROSCOPY 
Ge Semiconductor Detectors 
Measurement of the energy specta from gamma radiation 
fields, 7:51360 (SAND—82-0402C) 
Multi-Channel Analyzers 
Feasibility of interfacing a microcomputer with a multichannel 
analyzer to perform gamma ray spectroscopy. Master's 
thesis, 7:51310 (AD-A—106176/1) 
GARRETT PROCESS 
See OXY MODIFIED IN-SITU PROCESS 
GAS ANALYSIS 
Laser Spectroscopy 
Reproducibility of an automated laser Raman system for light- 
gas analysis, 7:51387 (MLM—2804) 
Raman Spectra 
Reproducibility of an automated laser Raman system for light- 
gas analysis, 7:51387 (MLM—2804) 
GAS BLANKETS 
Diffusion 
Relation between plasma and neutral gas profiles in a cold gas- 
blanket system, 7:52407 (TRITA-PFU—81-03) 
GAS BURNERS 
Flue Gas 
Melting chamber combustion with reduced emission of 
nitrogen oxides, 7:51150 (BMFT-FB-T—81-228) 
Heat Recovery 
Melting chamber combustion with reduced emission of 
nitrogen oxides, 7:51150 (BMFT-FB-T—81-228) 
GAS CENTRIFUGATION 
Procedure for producing a uranium compound enriched with 
the U235 isotope and suitable for the production of nuclear 
fuels for nuclear reactors (Patent), 7:49317 (LA-tr—82-24) 
Fluid Flow 
Flow in a partially filled rotating cylinder, 7:49316 (UVA- 
ER—756-82U) 
GAS CENTRIFUGES 
Performance 
Analysis of the effect of the flow field on the separative 
performance of a gas centrifuge, 7:49314 (K/TS—10-435) 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS DISCHARGE TUBES 
See also FLASH TUBES 
Spectrophotometry 
Measurement of the absorption index of tubular flashlamps, 
7:51108 (UCRL-Trans—11769) 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW 
Flow Rate 
Simultaneous measurements and flow visualization in a plane 
mixing layer, 7:51122 (DOE/ER/10439—5) 
Measuring Methods 
Simultaneous measurements and flow visualization in a plane 
mixing layer, 7:51122 (DOE/ER/10439—5) 
GAS FURNACES 
Design 
Development of a high efficiency warm air furnace using heat 
pipe principles, 7:51157 
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GAS GENERATORS 
Comparative Evaluations 
Evaluation of gasification and gas cleanup processes for use in 
molten-carbonate fuel-cell power plants. Task B interim 
report, 7:50699 (DOE/MC/16220—T6) 
GAS HYDRATES 
Crystal Structure 
Physical properties of natural gas hydrate deposits, 7:49252 
(LA—9422-MS) 
Density 
Physical properties of natural gas hydrate deposits, 7:49252 
(LA—9422-MS) 
Electric Conductivity 
Physical properties of natural gas hydrate deposits, 7:49252 
(LA—9422-MS) 
Poisson Ratio 
Physical properties of natural gas hydrate deposits, 7:49252 
(LA—9422-MS) 
Shear Properties 
Physical properties of natural gas hydrate deposits, 7:49252 
(LA—9422-MS) 
Specific Heat 
Physical properties of natural gas hydrate deposits, 7:49252 
(LA—9422-MS) 
Thermal Conductivity 
Physical properties of natural gas hydrate deposits, 7:49252 
(LA—9422-MS) 
Young Modulus 
Physical properties of natural gas hydrate deposits, 7:49252 
(LA—9422-MS) 
GAS LASERS 
Chemical Reactions 
Apparatus for improving the working time of the XeBr laser 
(Patent), 7:51116 
Circulating Systems 
Apparatus for improving the working time of the XeBr laser 
(Patent), 7:51116 
Electron Beam Pumping 
Combination free-electron and gaseous laser (Patent), 7:51118 
Line Widths 
Use of the Stark effect on optically pumped molecular lasers to 
measure collisional linewidths, 7:51120 
Optical Pumping 
Modeling propagation of coherent optical pulses through 
molecular vapor, 7:51114 (UCRL—87078) 
Service Life 
Apparatus for improving the working time of the XeBr laser 
(Patent), 7:51116 
GAS SPILLS 
Data Analysis 
LNG spill experiments: dispersion, RPT, and vapor burn 
analysis, 7:49238 (UCRL—87608) 
Diffusion 
LNG spill experiments: dispersion, RPT, and vapor burn 
analysis, 7:49238 (UCRL—87608) 
Environmental Effects 
Vaporization, dispersion, and radiant fluxes from LPG spills. 
Final technical report, 7:51440 (DOE/EV/06020—1) 
Field Tests 
LNG spill experiments: dispersion, RPT, and vapor burn 
analysis, 7:49238 (UCRL—87608) 
GAS TURBINE ENGINES 
Cost Benefit Analysis 
Combined natural-gas fueled power-heat plant in Ullerslev. 
Pilot project (Denmark), 7:50119 
Life-Cycle Cost 
Future fuels and engines for railroad locomotives. Volume II. 
Technical document, 7:50801 (JPL-PUB—81-101-Vol.2) 
GAS TURBINES 
Combustors 
Fundamental characterization of alternate-fuel effects in 
continuous-combustion systems. Final technical report, 15 


August 1977-30 November 1981, 7:51153 (DOE/ET/11313— 
11) 
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High Temperature Turbine Technology Program: Phase II. 
Technology test and support studies. Technical progress 
report, July 1-September 30, 1981, 7:50108 (CW-WR—76- 
020.95A) 

High Temperature Turbine Technology Program: Phase II. 
Technology test and support studies. Annual technical 
progress report, January 1-December 31, 1981, 7:50109 (CW- 
WR—76-020.96A) 

Erosion 

High Temperature Turbine Technology Program: Phase II. 
Technology test and support studies. Technical progress 
report, July 1-September 30, 1981, 7:50108 (CW-WR—76- 
020.95A) . 

High Temperature Turbine Technology Program: Phase II. 
Technology test and support studies. Annual technical 
progress report, January 1-December 31, 1981, 7:50109 (CW- 
WR —76-020.96A) 

Fabrication 

Engineer, design, construct, test, and evaluate a pressurized 
fluidized-bed pilot plant using high-sulfur coal for 
production of electric power. Phase III: construction. 
Annual report, March 1, 1980-February 28, 1981, 7:50107 
(CW-WR—76-015.60A) 

Performance Testing 

High Temperature Turbine Technology Program: Phase II. 
Technology test and support studies. Technical progress 
report, July 1-September 30, 1981, 7:50108 (CW-WR—76- 
020.95A) 

Specifications 

Nuclear gas turbine: a perspective on a long-term advanced- 

technology HTGR plant option, 7:50194 (GA-A—16461) 
Turbine Blades 

High Temperature Turbine Technology Program: Phase II. 
Technology test and support studies. Annual technical 
progress report, January 1-December 31, 1981, 7:50109 (CW- 
WR —76-020.96A) 

GAS UTILITIES 
Program Management 
Electric-power and natural gas in Wisconsin, 7:50632 (CONF- 
800184—) 
GASEOUS DIFFUSION PLANTS 
See also ORGDP 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
Criticality 

Dose levels and neutron reaction rates for HPRR and SHEBA, 

7:49311 (CONF-820609—69) 
Waste Heat Utilization 

Update on specified European R and D efforts, 7:48977 

(DOE/SF/10538—T13) 
GASEOUS WASTES 


See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 


Chemical Composition 

Investigation of the Geokinetics horizontal in-situ oil-shale- 
retorting process. Fifth annual report, 1981, 7:49258 
(DOE/LC/10787—89) 

Measurements of potential atmospheric pollutants in off-gases 
from the Lawrence Livermore National Laboratory's 6- 
tonne retort, Experiment L-3, 7:51470 (UCRL—53265) 

Paraho environmental data. Part I. Process characterization, 
7:49267 (DOE/EV/04708—T2-Pt.1) 

Separation Processes 

City of Modesto digester-gas scrubber system (methane), 

7:50796 (NP—2905263) 
GASERS 
Kinetic Equations 
Kinetic equation for the two-level system interacting with 
electromagnetic field, 7:52266 (JINR-R—17-81-465) 
GASES 
See also AIR 

ASSOCIATED GAS 

COAL GAS 

COSMIC GASES 

EXHAUST GASES 

FLUE GAS 


FUEL GAS 
LOW BTU GAS 


NATURAL GAS 
PYROLYTIC GASES 
RARE GASES 
SYNTHESIS GAS 


Diffusion 
Mathematical treatment of permeation for cylindrical 
geometry, 7:50908 
Genetic Effects 
Sensitivity of Drosophila melanogaster to low concentrations 
of gaseous mutagens: III. Dose-rate effects, 7:51842 
GASOHOL 
Economic Analysis 
Alternative fuel for the early 1980's: gasohol, 7:49606 (MP— 
962) 
Energy Balance 
Gasohol in the transportation sector: today and in the future, 
7:49554 (CONF-801203—) 
Market 
Markets for methanol produced from North Carolina peat, 
7:49500 (NCEI—0038) 
Marketing 
Gasohol in the transportation sector: today and in the future, 
7:49554 (CONF-801203—) 
GASOLINE 
See also MOBIL M-GASOLINE PROCESS 
Chemical Composition 
Paraho environmental data. Part VII. End use, 7:49273 
(DOE/EV/04708—T2-Pt.7) 
Economics 
State-energy price system. Volume II: data base development, 
7:50604 (PNL—4265-Vol.2) 
Physical Properties 
Paraho environmental data. Part VII. End use, 7:49273 
(DOE/EV/04708—T2-Pt.7) 
Prices 
State-energy price system. Volume I: overview and technical 
documentation, 7:50603 (PNL—4265-Vol.1) 
GASTROINTESTINAL TRACT 
See also STOMACH 
Cytochemistry 
Histochemical analysis of the goblet cell matrix in the larval 
midgut of Manduca sexta, 7:51645 
GAUSS QUADRATURES 
See QUADRATURES 
GCFR REACTOR 
Auxiliary Systems 
GCFR demonstration plant: conceptual design and status 
report, 7:50217 (DOE/SF/10510—T10-Vol.2) 
Design 
GCFR demonstration plant: conceptual design and status 
report, 7:50216 (DOE/SF/10510—T10-Vol.1) 
Planning 
GCFR demonstration plant: conceptual design and status 
report. Briefing document and executive summary, 7:50218 
(DOE/SF/10510—T11-Exec.Summ.) 
Reactor Control Systems 
GCFR demonstration plant: conceptual design and status 
report, 7:50217 (DOE/SF/10510—T10-Vol.2) 
Reactor Licensing 
GCFR demonstration plant: conceptual design and status 
report, 7:50217 (DOE/SF/10510—T10-Vol.2) 
Reactor Materials 
Alternate materials for the GCFR steam-generator tube 
bundle, 7:50230 (GA-A—15706) 
Reactor Protection Systems 
GCFR demonstration plant: conceptual design and status 
report, 7:50217 (DOE/SF/10510—T10-Vol.2) 
Reactor Safety 
GCFR demonstration plant: conceptual design and status 
report, 7:50217 (DOE/SF/10510—T10-Vol.2) 
Shielding 
Measurement and calculation of the effectiveness of the gas- 
cooled fast breeder reactor grid-plate shield, 7:50252 
Specifications 
GCFR demonstration plant: conceptual design and status 
report. Briefing document and executive summary, 7:50218 
(DOE/SF/10510—T11-Exec.Summ.) 





GE SEMICONDUCTOR DETECTORS 
Steam Generators 


Steam Generators 
Alternate materials for the GCFR steam-generator tube 
bundle, 7:50230 (GA-A—15706) 
Steam Systems 
GCFR demonstration plant: conceptual design and status 
report, 7:50217 (DOE/SF/10510—T10-Vol.2) 
GE SEMICONDUCTOR DETECTORS 
Time Resolution 
Theoretical analysis of the use of germanium detectors for 
time-of-flight emission tomography, 7:51357 (LBL—14401) 
Timing Circuits 
Theoretical analysis of the use of germanium detectors for 
time-of-flight emission tomography, 7:51357 (LBL—14401) 
GENE RECOMBINATION 
Biological Models 
Mitotic recombination in Saccharomyces cerevisiae, 7:51815 
(LBL—13501) 
GENERAL QUANTUM FIELD THEORY 
See AXIOMATIC FIELD THEORY 
GENERAL RELATIVITY THEORY 
Multipoles 
Multipole expansion in general relativity, 7:52270 (UWThPh— 
81-4) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (RADIOISOTOPE) 
See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GEOCHEMICAL SURVEYS 
Quality Assurance 
QA is energy-resource identification assuring quality for the 
National Uranium Resource Evaluation Project, 7:49289 
(K/TS—10-588) 
GEOLOGIC DEPOSITS 


See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 


Activation Analysis 
Gamma activation analysis with the MT 22 microtron and its 
applicability to geological samples and raw silicon. 
Determination of lead, 7:50981 (Zfl-Mitt—46) 
Chemical Analysis 
Methodical investigations of mass spectroscopic analysis of 
geological samples with relatively high contents of rare 
earths, 7:50979 (Zf1-Mitt—46) 
Testing 
Laboratory rock mechanics testing manual. Public draft, 
7:51900 (ONWI—311) 
GEOLOGIC FAULTS 
Photography 
Location of drilling sites in the Devonian shales by aerial 
photography, 7:49222 (MLM—2915) 
GEOLOGIC STRATA 
Isotope Dating 
Drentsche Aa valley system. A study in Quaternary geology, 
7:51878 (INIS-mf—6870) 
GEOPHONES 
See SEISMIC DETECTORS 
GEOPHYSICAL SURVEYS 
See also RADIOMETRIC SURVEYS 
Engineering Geology 
Responsibilities, opportunities and challenges in geophysical 
exploration, 7:49397 (UCRL—87593) 
Radioactive Waste Facilities 
Responsibilities, opportunities and challenges in geophysical 
exploration, 7:49397 (UCRL—87593) 
GEOPRESSURED SYSTEMS 
Resource Development 
Complimentary design for geopressure geothermal methane 
extraction and power generation, 7:49929 
Unconventional gas recovery: state-of-knowledge document, 
7:49243 (PNL—4158) 
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GEORGES BANK 
Meteorology 
Physical origins of Georges Bank water, 7:51909 
Oceanography 
Physical origins of Georges Bank water, 7:51909 
GEORGIA 
Energy Supplies 
Report of the Task Force on Energy to the Commission on the 
Future of the South, 7:50597 (DOE/R4/10285—T1) 
Small-Scale Hydroelectric Power Plants 
Developer's guide to small-scale hydroelectric development in 
the southeast, 7:49519 (DOE/R4/20004—T7) 
Wind Power 
Wind resource assessment in the southeast United States, 
7:50015 (CONF-801203—) 
GEOTHERMAL DISTRICT HEATING 
Demonstration Programs 
Geothermal district heating systems, 7:50002 (EGG-M—10682) 
US direct use demonstration projects, 7:49998 (CONF- 
801203—) 
Economic Analysis 
Economic feasibility of geothermal district heating: a case 
study, 7:49995 (BNL—30670) 
GEOTHERMAL ENERGY 
Commercialization 
Geothermal market development and commercialization 
programs in the western states, 7:49960 (CONF-801203—) 
Coordinated Research Programs 
Geothermal reservoir engineering research at Stanford 
University. First annual report, October 1, 1980-September 
30, 1981, 7:49992 (SGP-TR—51) 
Environmental Impacts 
Environmental issues and concerns in development, 7:49964 
(CONF-801203—) 
Financing 
Geothermal financing opportunities and accomplishments, 
7:49962 (CONF-801203—) 
Government Policies 
Imperial County geothermal development. Quarterly report, 
January 1-March 31, 1982, 7:49961 (DOE/ET/27196—T6) 
Legislation 
Recent federal geothermal legislation, 7:49959 (CONF- 
801203—) 
Meetings 
Geothermal symposium: low-temperature utilization, heat- 
pump applications, district heating, 7:50003 (WAOENG—81- 
05) 
Program Management 
Overview of geothermal hydrothermal development, 7:49928 
(CONF-801203—) 
Research Programs 
Renewable resource programs, 7:50662 (CONF-801203—) 
Resource Assessment 
Energy self-sufficiency for Hawaii, 7:50595 (CONF-801203—) 
Resource Potential 
Renewables in the US energy future: how much, how fast, 
7:50665 (CONF-801203—) 
Uses 
Geothermal symposium: low-temperature utilization, heat- 
pump applications, district heating, 7:50003 (WAOENG—%81- 
05) 
GEOTHERMAL EXPLORATION 
Technology Assessment 
Geothermal exploration, 7:49945 (CONF-801203—) 
GEOTHERMAL FIELDS 


See also BACA GEOTHERMAL FIELD 
CERRO PRIETO GEOTHERMAL FIELD 
GEYSERS GEOTHERMAL FIELD 


Air Pollution Control 
Analysis of well gases from areas of geothermal power 
potential, 7:49971 
Electric Logging 
Estimation of Q/sub v/ profile in a sedimentary type 
geothermal reservoir, 7:50004 
Insurance 
Geothermal reservoir insurance study. Final report, 7:49963 
(DOE/SF/11501—T1) 
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GEOTHERMAL FLUIDS 
Chemical Analysis 

Trace-metal characterization and speciation in geothermal 
effluent by multiple-scanning anodic-stripping voltammetry 
and atomic-absorption analysis. Final report, 7:49967 
(DOE/EV/70048—T1) 

Chemical Composition 

Geochemical tracing in producing geothermal fields: a case 

study at Cerro Prieto, 7:49958 
Geochemistry 

Fluid geochemistry and geothermometry, 7:49942 (CONF- 
801203—) 

Quantitative Chemical Analysis 

Analysis of well gases from areas of geothermal power 
potential, 7:49971 

Sampling 

Trace-metal characterization and speciation in geothermal 
effluent by multiple-scanning anodic-stripping voltammetry 
and atomic-absorption analysis. Final report, 7:49967 
(DOE/EV/70048—T1) 

GEOTHERMAL HEATING SYSTEMS 
Demonstration Programs 
Geothermal district heating systems, 7:50002 (EGG-M—10682) 
Environmental Impacts 

El Centro Geothermal Utility Core Field Experiment 
environmental-impact report and environmental assessment, 
7:49965 (DOE/ET/27041—T5) 

GEOTHERMAL POWER PLANTS 
Condensers 

Design and analysis of a 5-MW vertical-fluted-tube condenser 

for geothermal applications, 7:49978 (ORNL/TM—8100) 
Cooling Towers 

Vertical sampling flights in support of the 1981 ASCOT 
cooling tower experiments: field effort and data, 7:49970 
(UCID—19332-Vol.1) 

Design 

Geothermal resources: an energy source for the US pulp and 
paper industry, 7:49979 

Raft River SMW Power Plant: a small binary power plant, 
7:49976 (EGG-M—12482) 

Economic Analysis 

Geothermal resources: an energy source for the US pulp and 

paper industry, 7:49979 
Heat Exchangers 

Raft River condenser-tube examination, 7:49975 

(DOE/SF/11503—T1) 
Operation 

Raft River SMW Power Plant: a small binary power plant, 

7:49976 (EGG-M—12482) 
Plumes 

ASCOT data from the 1981 cooling-tower plume experiments 
in The Geyers geothermal area, 7:49968 (UCID—19332- 
Vol.1) 

Vertical sampling flights in support of the 1981 ASCOT 
cooling tower experiments: field effort and data, 7:49970 
(UCID—19332-Vol.1) 

Reviews 
3 MWe wellhead generator project, 7:49973 (CONF-801203—) 
Geothermal utilization technology, 7:49972 (CONF-801203—) 
Start-Up 

Raft River SMW plant startup experience, 7:49977 (EGG-M— 
12582) 

GEOTHERMAL PROCESS HEAT 

Geothermal applications for a tannery, 7:50001 (EGG-GTH— 
5575) 

Demonstration Programs 

US direct use demonstration projects, 7:49998 (CONF- 

801203—) 
Economic Analysis 

Resource engineering and economic studies for direct 
application of geothermal energy. Draft final report, 7:50000 
(DOE/SF/11441—1) 

Reviews 
Direct application overview, 7:49996 (CONF-801203—) 


GEOTHERMAL WELLS 
Fluid Withdrawal 


GEOTHERMAL RESOURCES 
Geothermal Fluids 
Site-specific development plan: Carlin, Nevada, 7:49933 
(DOE/RA/50075—T7) 
Resource Assessment 
Geothermal resource area 9: Nye County. Area development 
plan, 7:49935 (DOE/RA/50075—T 10) 
Site-specific development plan: Carlin, Nevada, 7:49933 
(DOE/RA/50075—T7) 
Resource Development 
Geothermal resource area 6: Lander and Eureka Counties. 
Area development plan, 7:49934 (DOE/RA/50075—T9) 
Imperial County geothermal development. Quarterly report, 
January 1-March 31, 1982, 7:49961 (DOE/ET/27196—T6) 
Resource Potential 
Assessment of geothermal resource potential - Pasco Basin and 
Vicinity, Washington, 7:49940 (RHO-BW-CR—128P) 
Geothermal resource area 6: Lander and Eureka Counties. 
Area development plan, 7:49934 (DOE/RA/50075—T9) 
GEOTHERMAL SPACE HEATING 
Demonstration Programs 
US direct use demonstration projects, 7:49998 (CONF- 
801203—) 
Reviews 
Direct application overview, 7:49996 (CONF-801203—) 
GEOTHERMAL SYSTEMS 


See also GEOPRESSURED SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HOT-WATER SYSTEMS 
HYDROTHERMAL SYSTEMS 
MAGMA SYSTEMS 


Heat Transfer 
Heat and mass transfer in a fault-controlled geothermal 
reservoir charged at constant pressure, 7:49994 
Mass Transfer 
Heat and mass transfer in a fault-controlled geothermal 
reservoir charged at constant pressure, 7:49994 
Reservoir Engineering 
Geothermal reservoir engineering research at Stanford 
University. First annual report, October 1, 1980-September 
30, 1981, 7:49992 (SGP-TR—51) 
Vapor Pressure 
Vapor pressure lowering in geothermal systems, 7:49993 
GEOTHERMAL WATER HEATING 
Demonstration Programs 
US direct use demonstration projects, 7:49998 (CONF- 
801203—) 
GEOTHERMAL WELLS 
Computer Codes 
Advanced wellbore thermal simulator GEOTEMP2. 
Appendix. Computer program listing, 7:49956 (SAND—82- 
7003-App.) 
Forecast of geothermal-drilling activity, 7:49990 (SAND—82- 
7012) 
Computerized Simulation 
Advanced wellbore thermal simulator GEOTEMP2. 
Appendix. Computer program listing, 7:49956 (SAND—82- 
7003-App.) 
Cost 
Impact of common completion and workover activities on the 
effective costs of geothermal wells, 7:49988 (SAND—82- 
0671C) 
Data Analysis 
Testing and analysis of low-temperature hydrothermal 
reservoirs, 7:49981 (CONF-801203—) 
Drilling Fluids 
Diesel exhaust-gas purification system, 7:49991 (SAND—82- 
7027) 
Environmental Impacts 
Environmental baseline monitoring in the area of general crude 
oil-Department of Energy Pleasant Bayou Number 2: a 
geopressured geothermal test well, 1980. Annual report, 
7:49966 (DOE/ET/27111—7) 
Fluid Withdrawal 
Environmental baseline monitoring in the area of general crude 
oil-Department of Energy Pleasant Bayou Number 2: a 





GEOTHERMAL WELLS 
Fluid Withdrawal 


geopressured geothermal test well, 1980. Annual report, 
7:49966 (DOE/ET/27111—7) 
Forecasting 
Forecast of geothermal-drilling activity, 7:49990 (SAND—82- 
7012) 
Insurance 
Geothermal reservoir insurance study. Final report, 7:49963 
(DOE/SF/11501—T1) 
Mathematical Models 
Interference testing in geothermal reservoirs, 7:49982 (CONF- 
801203—) 
Testing 
Interference testing in geothermal reservoirs, 7:49982 (CONF- 
801203—) 
Summary of well test and reservoir engineering results for 
HGP.-A, 7:49983 (CONF-801203—) 
Testing and analysis of low-temperature hydrothermal 
reservoirs, 7:49981 (CONF-801203—) 
Two-Phase Flow 
Analysis of flow data from several Baca wells, 7:49987 (LBL— 
13782) 
Well Completion 
Impact of common completion and workover activities on the 
effective costs of geothermal wells, 7:49988 (SAND—82- 
0671C) 
Well Logging 
Geothermal well logging: the state-of-the-art, 7:49946 (CONF- 
801203—) 
Geothermal logging. Part 1: an introduction to techniques and 
interpretation, 7:49954 (OS—80017/JHD09-PT-1) 
Well Logging Equipment 
High-temperature borehole instrumentation, 7:49952 (LA-UR— 
82-1254) 
GEOTHERMOMETRY 
Fluid geochemistry and geothermometry, 7:49942 (CONF- 
801203—) 
GERMAN FR ORGANIZATIONS 
See also KERNFORSCHUNGSZENTRUM KARLSRUHE 
Research Programs 
DGMK annual report, 1980, 7:49057 (NP—2903747) 
Program budget 1979, 7:50574 (HMI—270) 
GERMANATES 
Optical Properties 
Monte Carlo calculations of the optical coupling between 
bismuth germanate crystals and photomultiplier tubes, 
7:51355 (LBL—13486) 
GERMANIUM 
Crystal Growth 
Hydrogen concentration and distribution in high-purity 
germanium crystals, 7:51354 (LBL—12775) 
GERMANIUM ALLOYS 
Physical Radiation Effects 
Neutron radiation damage in superconductor NbsGe, 7:50824 
(CEA-CONF—5874) 
GERMANIUM COMPOUNDS 
Spin-Lattice Relaxation 
Influence of the spin-rotor coupling of methyl groups in solids 
on their NMR relaxation (CHsCN, Ge(CHs)s, Si(CHs)s, and 
CHsCOCHs-CDsCOCDs), 7:51001 (NP—2902904) 
GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GETTERS 
Comparative Evaluations 
Testing and verification of granular-bed filters for the removal 
of particulate and alkalies. Fifth quarterly project report, 


October 1-December 31, 1981, 7:50123 (DOE/ET/17093— 
1181) 


GEYSERS GEOTHERMAL FIELD 
Air Flow 
ASCOT data from the 1981 cooling-tower plume experiments 


in The Geyers geothermal area, 7:49968 (UCID—19332- 
Vol.1) 
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Ambient Temperature 

ASCOT data from the 1981 cooling-tower plume experiments 
in The Geyers geothermal area, 7:49968 (UCID—19332- 
Vol.1) 

Geothermal Power Plants 

Vertical sampling flights in support of the 1981 ASCOT 
cooling tower experiments: field effort and data, 7:49970 
(UCID—19332-Vol.1) 

Meteorology 

Synoptic meteorological summary for the 1981 ASCOT field 

experiments, 7:49969 (UCID—19332-Vol.1) 
Weather 

Synoptic meteorological summary for the 1981 ASCOT field 

experiments, 7:49969 (UCID—19332-Vol.1) 
Wind 

ASCOT data from the 1981 cooling-tower plume experiments 
in The Geyers geothermal area, 7:49968 (UCID—19332- 
Vol.1) 

GIANT CELLS 
See TUMOR CELLS 
GIANT RESONANCE 
Inelastic Scattering 

Excitation of giant resonances through inelastic scattering, 

7:52143 (BARC—1098) 
Nuclear Models 

Macroscopic description of normal quadrupole oscillations and 
shape of rotating nuclei (spheroids), 7:52200 (JINR—E-4-81- 
281) 

Quasiparticle-Phonon Model 

Description of Tsub(>) giant resonances in spherical nuclei, 

7:52167 (SINR—E-4-8 1-430) 
GINNA-1 REACTOR 
Legal Aspects 

Systematic Evaluation Program. Status summary report, 

7:50439 (NUREG—0485-Vol.4-No.6) 
Reactor Safety 

Systematic Evaluation Program. Status summary report, 

7:50439 (NUREG—0485-Vol.4-No.6) 
Steam Generators 

Safety evaluation report related to the restart of R.E. Ginna 
Nuclear Power Plant. Docket No. 50-244, Rochester Gas 
and Electric Corporation, 7:50441 (NUREG—0916) 

GLASS 
See also BOROSILICATE GLASS 
Bulk Density 

Consolidated waste forms: glass marbles and ceramic pellets, 

7:49375 (PNL—4146) 
Comparative Evaluations 

Consolidated waste forms: glass marbles and ceramic pellets, 

7:49375 (PNL—4146) 
Corrosion 

Evaluation of bulk properties of radwaste glass and ceramic 
container materials to determine long-term stability, 7:49371 
(NUREG/CR—2737) 

Crystal Structure 

Investigations of glass structure using fluorescence line 
narrowing and moleuclar dynamics simulations, 7:52254 
(UCRL—87777) 

Impact Strength 

Consolidated waste forms: glass marbles and ceramic pellets, 

7:49375 (PNL—4146) 
Leaching 

Application of neutron-activation analysis to the determination 
of leach rates of simulated nuclear-waste forms, 7:49337 
(ANL—81-34) 

Consolidated waste forms: glass marbles and ceramic pellets, 
7:49375 (PNL—4146) 

Evaluation of bulk properties of radwaste glass and ceramic 
container materials to determine long-term stability, 7:49371 
(NUREG/CR—2737) 

Microstructure 

Consolidated waste forms: glass marbles and ceramic pellets, 

7:49375 (PNL—4146) 
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Physical Radiation Effects 
Application of neutron-activation analysis to the determination 
of leach rates of simulated nuclear-waste forms, 7:49337 
(ANL—81-34) 
Porosity 
Consolidated waste forms: glass marbles and ceramic pellets, 
7:49375 (PNL—4146) 
GLASS DOSEMETERS 
See RPL DOSEMETERS 
GLASS INDUSTRY 
Energy Consumption 
Energy use in the kilning, curing, drying and brewing 
industries, 7:50775 (NZERDC—64) 
Energy Efficiency 
Industrial energy-efficiency-improvement program, 7:50766 
(DOE/CE—0015) 
GLAUBER'S SALT 
See SODIUM SULFATES 
GLIOBLASTOMAS 
See NEOPLASMS 
GLUCOPROTEINS 
Biosynthesis 
Fibronectin production by human mammary cells, 7:51614 
GLUCOSE 
Labelling 
Sup(99m)Tc-thioglucose. A novel radiopharmaceutical for 
kidney diagnosis, 7:51686 
Metabolites 
Glucose metabolite patterns as markers of functional 
differentiation in freshly isolated and cultured mouse 
mammary epithelial cells, 7:51624 
GLUCOSIDASE 
Biochemical Reaction Kinetics 
Inhibition of beta-glucosidase activity in Trichoderma reesei 
C30 cellulase by derivatives and isomers of glucose, 7:51610 
Inhibition 
Inhibition of beta-glucosidase activity in Trichoderma reesei 
C30 cellulase by derivatives and isomers of glucose, 7:51610 
Stability 
Thermal stability of Trichoderma reesei C30 cellulase and 
Aspergillus niger 8-glucosidase after pH and chemical 
modification, 7:49684 
GLUCURONIDASE 
Enzyme Activity 
Effects of dietary bran and the colon carcinogen 1,2- 
dimethylhydrazine on faecal B-glucuronidase activity in 
mice, 7:51859 
GLUON MODEL 
(Describes the interaction of a neutral massive vector field with a 
massive spinor field.) 
Distribution Functions 
Approximate solution of QCD evolution equations, 7:52039 
(JINR-R—2-81-45) 
GLUONS 
Bound State 
Glueballs, hermaphrodites and qcd problems for baryon 
spectroscopy, 7:52066 (PB—82-131236) 
Jet Model 
Hadronization of gluons in quark and gluon jets, 7:52009 
(DOE/ER/70004—307) 
Sum Rules 
Glueballs in QCD sum rules, 7:52078 (ITEP—152(1980)) 
GLUTATHIONE 
Synergism 
Interaction of glutathione and ascorbic acid in guinea pig lungs 
exposed to nitrogen dioxide, 7:51839 
GLYCIDES 
See SACCHARIDES 
GLYCINE HISPIDA 
Productivity 
Effects of acidic precipitation on field crops, 7:51801 (BNL— 
30999) 
GLYCOGEN 
Biosynthesis 
Efficiency of energy conversion by aerobic glucose metabolism 
in Aphanocapsa 6714, 7:51709 


GRAND GULF-2 REACTOR 
Reactor Safety 


Glucose metabolite patterns as markers of functional 
differentiation in freshly isolated and cultured mouse 
mammary epithelial cells, 7:51624 

GLYCOLIC ACID 
Sorptive Properties 

Evaluation of some regenerable sulfur dioxide absorbents for 

flue gas desulfurization, 7:49087 (DOE/PETC/TR—82/12) 
GLYCOLS 
Synthesis 

Electrochemistry applied to biomass. Progress report, October 

1980-September 1981, 7:49622 (SERI/PR—622-1321) 
GNEISSES 
Radionuclide Migration 

Natural activities of uranium, radium and radon in 

groundwater, 7:51564 (SKBF-KBS-TR—81-08) 
GOITER 
Pathology 

Responses to TRH in patients with endemic goiter, 7:51711 

(CNEA—449) 
GOLD 
Carbon 12 Reactions 
Production of postive pions in heavy ion collisions at 85A 
MeV, 7:52122 (LUIP—8111) 
Sputtering 
Studies of the Ti-W/Au metallization on aluminum, 7:50931 
GOLD 197 TARGET 
Neon 20 Reactions 

Data acquisition and study of the fission of gold by 265 MeV 

neon ions, 7:52177 (IPNO-T—8 1-06) 
GOLD 198 
Beta-Minus Decay 

Effect of acceleration of the decay rate of '** Au: a preliminary 

report, 7:52180 (LA—9388-MS) 
GOLD ALLOYS 
Fee Lattices 

Development of alloys with preset temperature expansion 

coefficient, 7:50929 
Thermal Expansion 

Development of alloys with preset temperature expansion 

coefficient, 7:50929 
GOVERNMENT POLICTES 
See also ECONOMIC POLICY 


ENERGY POLICY 
ENVIRONMENTAL POLICY 


Coordinated Research Programs 

Joint federal research and development process to meet state 
and local needs. Part 1. Science and technology and political 
decision making, 7:50570 (DOE/CS/20251—T1-Pt.1) 

Joint federal research and development process to meet state 
and local needs. Part 2. Federal response mechanism, 
7:50571 (DOE/CS/20251—T1-Pt.2) 

Joint federal research and development process to meet state 
and local needs. Part 3. Catalog of federal science and 
technology resources, 7:50572 (DOE/CS/20251—T1-Pt.3) 

GRAIN DISINFESTATION 
Optimization 

Choice of parameters of radiation dose fields of grain 

disinfector, 7:51738 (INIS-SU—74) 
Radiation Dose Distributions 

Choice of parameters of radiation dose fields of grain 

disinfector, 7:51738 (INIS-SU—74) 
GRAND GULF-1 REACTOR 
Reactor Safety 

Safety evaluation report related to the operation of Grand Gulf 
Nuclear Station, Units 1 and 2. Docket Nos. 50-416 and 50- 
417, Mississippi Power & Light Company, Middle South 
Energy, Inc., South Mississippi Electric Power Association, 
7:50278 (NUREG—0831-Supp.3) 

GRAND GULF-2 REACTOR 
Reactor Safety 

Safety evaluation report related to the operation of Grand Gulf 
Nuclear Station, Units 1 and 2. Docket Nos. 50-416 and 50- 
417, Mississippi Power & Light Company, Middle South 
Energy, Inc., South Mississippi Electric Power Association, 
7:50278 (NUREG—0831-Supp.3) 





GRANITES 
Activation Analysis 


GRANITES 
Activation Analysis 
Gamma activation analysis with the MT 22 microtron and its 
applicability to geological samples and raw silicon. 
Determination of lead, 7:50981 (ZfI-Mitt—46) 
Electromagnetic Surveys 
Cross-borehole fracture mapping using electromagnetic 
geotomography, 7:51894 (UCRL—87536) 
Geology 
Uranium-enriched granites in Sweden, 7:49304 (SGU—19) 
Radionuclide Migration 
Engineering test plan for field radionuclide migration 
experiments in climax granite, 7:49419 (UCRL—53286) 
Natural activities of uranium, radium and radon in 
groundwater, 7:51564 (SKBF-KBS-TR—81-08) 
Sensible Heat Storage 
Some aspects of energy storage in granitic rocks, 7:49925 
GRANULAR BED FILTERS 
Economic Analysis 
Testing and verification of granular-bed filters for the removal 
of particulate and alkalies. Fifth quarterly project report, 
October 1-December 31, 1981, 7:50123 (DOE/ET/17093— 
1181) 
Efficiency 
Retention of airborne particles in granular bed filters, 7:51453 
(NE/LVR—80/53) 
Performance Testing 
Testing and verification of granular-bed filters for the removal 
of particulate and alkalies. Fifth quarterly project report, 
October 1-December 31, 1981, 7:50123 (DOE/ET/17093— 
1181) 
GRANULOCYTES 
See LEUKOCYTES 
GRAPHITE 
See also PYROLYTIC CARBON 
Neutron Transport 
Discrepancy between measured and calculated neutron 
spectrum in a graphite stack, 7:52217 (INIS-mf—6937) 
GRASS 
Cultivation Techniques 
Tropical grasses, 7:49567 (CONF-801203—) + 
Plant Growth 
Revegetation of acidic coal refuse: effects of soil cover 
material depth and limiting rate on initial establishment, 
7:49097 (ANL/LRP—17) 
Productivity 
Canopy cover and phytomass comparisons of steep slopes 
planted to cheatgrass, 7:51524 
Yields 
Tropical grasses, 7:49567 (CONF-801203—) 
GRATINGS 
Fabrication 
Gold transmission gratings with submicrometer periods and 
thickness > 0.5 ym, 7:51391 (UCRL—87025) 
Synchrotron radiation to be used to generate holographic x-ray 
gratings, 7:51944 (DOE/ER/70004—302) 
GRAVIMELT PROCESS 
Bench-Scale Experiments 
Gravimelt process development. Quarterly technical progress 
report, 7:49023 (DOE/PC/42295—T2) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREECE 
Geology 
Geology and radiometry of Chalkidiki, 7:49280 (DEMO— 
80/4G) 
Hydrology 
Isotope hydrology study of Kalamos region (Attiki) and of the 
Assopos river basin, 7:51875 (DEMO—80/6G) 
Isotope hydrology study of Molai area in Laconia, 7:51876 
(DEMO—81/4) 
Radioactive Minerals 
Bibliography on uranium and radioactive minerals and rocks in 
Greece, and on geological applications of nuclear science 
methods in the country, 7:49306 (DEMO—80/2G-E(Ed.5)) 
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Radiometric Surveys 

Geology and radiometry of Chalkidiki, 7:49280 (DEMO— 

80/4G) 
Uranium Deposits 

Bibliography on uranium and radioactive minerals and rocks in 
Greece, and on geological applications of nuclear science 
methods in the country, 7:49306 (DEMO—80/2G-E(Ed.5)) 

Geology and radiometry of Chalkidiki, 7:49280 (DEMO— 
80/4G) 

GREENLAND 
Coal Deposits 
Coal in West Greenland, 7:49112 (NP—2750464) 
Energy Policy 

Energy plan for Greenland. Pt. 1. Main directions for energy 
planning in Greenland to the year 2000, 7:50612 (NP— 
2902401) 

Energy plan for Greenland. Pt. 2. Main directions for energy 
planning in Greenland to the year 2000. The energy supply 
of the towns, 7:50613 (NP—2902402) 

Energy Supplies 

Energy plan for Greenland. Pt. 1. Main directions for energy 
planning in Greenland to the year 2000, 7:50612 (NP— 
2902401) 

Energy plan for Greenland. Pt. 2. Main directions for energy 
planning in Greenland to the year 2000. The energy supply 
of the towns, 7:50613 (NP—2902402) 

Hydroelectric Power 

List of reports, etc. on hydroelectric power investigations in 

Greenland as of June 30, 1981, 7:49511 (NP—2750470) 
GROHNDE REACTOR 
Fission Product Release 

Radiation effects due to normal operation and incidents of 
medium severity in the nuclear power station Grohnde. 
Calculations for the Lohmann property, 7:50343 (INIS-mf— 
6940) 

Radioactive Effluents 

Radiation effects due to normal operation and incidents of 
medium severity in the nuclear power station Grohnde. 
Calculations for the Lohmann property, 7:50343 (INIS-mf— 
6940) 

GROUND MOTION 
Monitoring 

Effects of repository depth on ground motion: the Pahute 

Mesa data, 7:49387 (SAND—82-0174) 
GROUND SOURCE HEAT PUMPS 

Canadian work on ground source heat pumps, 7:50747 

Combined system at Farum. Project for 150 m? solar collectors 
and 9 km ground-coils for a school, 7:49866 (NP—2901836) 

Earth heat pump system with vertical pipes for heat extraction 
and storage, 7:49915 

Earth heat pumps in existing buildings: an architectural 
problem, 7:50745 

Experiences from earth heat pumps in the Federal Republic of 
Germany, 7:50748 

Experiences from earth heat pump systems in Finland, 7:50749 

Water segregation and structural changes in freezing soils, 
7:50750 

Coefficient of Performance 

Investigations on using the earth as a heat storage medium and 

as a heat source for heat pumps, 7:49922 
Computer Calculations 
Use of the ground as a cold source for heat pump: 
development of a calculation model, 7:49921 
Cost 
Experiences from earth heat pumps in Sweden, 7:50743 
Design 

Overview of the various possiblities of heat extraction and 
delivery for a water/water heat pump, and an evaluation of 
their technical and economical merits, 7:50746 

Field Tests 
Field test results of solar-assisted heat pump using earth coil 
coupling and storage, 7:49926 
Operation 
Experiences from earth heat pumps in Sweden, 7:50743 
Operating experince with a small heat pump system, 7:50742 
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Performance 

Solar-assisted heat pump field-performance evaluations. 
Technical status report, 1 April 1979-31 July 1979, 7:49843 
(DOE/SF/10549—T6) 

Pipes 

Solar-assisted heat pump field-performance evaluations. 
Technical status report, 1 April 1979-31 July 1979, 7:49843 
(DOE/SF/10549—T6) 

Resource Potential 

Survey for earth heat pump systems in built-up areas. 

Examples from energy conservation planning, 7:50675 
Sensible Heat Storage 

Energy transport and energy storage in earth analyzed by the 
finite element method, 7:49924 

Some aspects of energy storage in granitic rocks, 7:49925 

Use of earth coupling in solar assisted heat pumps, 7:49885 

Space Heating 
General principles for heat pumps, 7:49917 
GROUND SUBSIDENCE 
Forecasting 

Complementary influence functions for predicting subsidence 

caused by mining, 7:49106 (SAND—82-0359C) 
Mathematical Models 

Complementary influence functions for predicting subsidence 

caused by mining, 7:49106 (SAND—82-0359C) 
Measuring Instruments 
Head assembly for multiposition borehole extensometer 
(Patent), 7:51397 
GROUND WATER 
Acidification 
Acidification and ground water, 7:51549 (KHM-I—04) 
Chemical Analysis 

Report of analyses for light hydrocarbons in ground water, 

7:49281 (DPST—81/141-19) 
Chemical Composition 

Post-test environmental monitoring of the Pricetown, WV 
UGC test site. Final report, monitoring period October 1, 
1980-September 30, 1981, 7:49100 (DOE/MC/11284—1196) 

Contamination 

Assessment and control of water contamination associated with 
shale oil extraction and processing. Progress report, October 
1, 1979-September 30, 1980, 7:49274 (LA—9084-PR) 

Electric Conductivity 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

Fluid Flow 

A two-dimensional finite-element solution scheme for the 
saturated-unsaturated flow with applications to flow through 
ditch-drained soils, 7:51886 

Equivalent continuum model for fluid flow, heat and mass 
transport in geologic materials, 7:49406 

Geochemical Surveys 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

Hydrology 

Model of the ground-water flow system of the Gordo and 
Eutaw aquifiers in west-central Alabama, 7:51881 (NP— 
2902027) 

Overview of the finite-element method in groundwater 
hydrology, 7:51880 (LBL—14243) 

Western oil-shale development: a technology assessment. 
Volume 5: an investigation of dewatering for the modified 
in-situ retorting process, Piceance Creek Basin, Colorado, 
7:49276 (PNL—3830-Vol.5) 

Natural Radioactivity 

Natural activities of uranium, radium and radon in 

groundwater, 7:51564 (SKBF-KBS-TR—81-08) 


HADRONIC ATOMS 
Energy Leveis 


PH Value 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 
National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 
Radionuclide Migration 
Environmental radioactivity in Denmark in 1980, 7:51491 
(RISO-R—447) 
Sampling 
Defining an optimum pumping-time requirement for sampling 
ground-water wells on the Hanford site, 7:51554 (PNL— 
4192) 
GROUND-WATER RESERVES 
See AQUIFERS 
GUARD LOGGING 
See RESISTIVITY LOGGING 
GULF COAST 
Heat Flow 
Heat-flow reconnaissance of the Gulf Coastal Plain, 7:49951 
(LA—9222-HDR) 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF MEXICO 
Copepods 
Diel distribution of zooplankton at the Mobil OTEC site (29°N 
88°W) in the Northern Gulf of Mexico, 7:51568 
(DOE/NBM—2015781) 
Zooplankton 
Diel distribution of zooplankton at the Mobil OTEC site (29°N 
88°W) in the Northern Gulf of Mexico, 7:51568 
(DOE/NBM—2015781) 
GULF STREAM 
Hydrology 
Observations of a Gulf Stream frontal eddy on the Georgia 
continental shelf, April 1977, 7:51539 
Temperature Distribution 
Observations of a Gulf Stream frontal eddy on the Georgia 
continental shelf, April 1977, 7:51539 
Upwelling 
The intrusion of Gulf Stream water across the continental shelf 
due to topographically-induced upwelling, 7:51908 


H 


HADDAM NECK REACTOR 
See CONNECTICUT YANKEE REACTOR 
HADRON REACTIONS 
Cross Sections 
Taking into account for the center of mass correlations of 
target nucleus in inclusive reaction cross section calculations, 
7:52201 (JINR-R—2-81-310) 
Inclusive Interactions 
Taking into account for the center of mass correlations of 
target nucleus in inclusive reaction cross section calculations, 
7:52201 (SINR-R—2-81-310) 
HADRON-HADRON INTERACTIONS 
Cluster Model 
Topological characteristics in multiple production at high 
energies, 7:52036 (JINR-D—2-81-423) 
Pair Production 
Production of polarized W*~ and Z° bosons in hadron 
collisions, 7:52047 (KFTI—80-40) 
Polarized Products 
Production of polarized W*~ and Z° bosons in hadron 
collisions, 7:52047 (KFTI—80-40) 
HADRONIC ATOMS 
(Atoms with a hadron such as an antiproton or a sigma-minus 
particle bound in atomic orbits.) 
Energy Levels 
Theory of the nuclear level shift in hadronic atoms, 7:52028 
(ITEF—84(1981)) 





HADRONS 
Nuclear Radii 


Nuclear Radii 
Theory of the nuclear level shift in hadronic atoms, 7:52028 
(ITEF—84(1981)) 
HADRONS 


See also BARYONS 
MESONS 
RESONANCE PARTICLES 


Bag Model 

Up-down quark mass differences in the MIT bag model, 

7:52056 (UM-P—81/63) 
Multiple Production 

Event structure analysis by the method of rapidity gaps in 
K~ p interactions at 32 GeV/c and pp-interactions at 69 
GeV/c, 7:52020 (IFVE-OEIPK—80-181) 

Particle Structure 

Determination of kaon and valon structures from soft hadronic 

processes, 7:52014 (DOE/ER/70004—316) 
Spin Orientation 

Spin effects in quantum chromodynamics, 7:52045 (JINR-R— 

2-81-485) 
Wave Functions 

Hadron wave functions and pion decay constant, 7:52010 

(DOE/ER/70004—308) 
HAEM DEHYDROGENASES 
See CYTOCHROME OXIDASE 

HAFNIUM 
Activation Analysis 

Application of neutron-activation analysis to the determination 
of leach rates of simulated nuclear-waste forms, 7:49337 
(ANL—81-34) 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 

Instrumental activation analysis of molybdenites, 7:50982 (Zfl- 
Mitt—46) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Solvent Extraction 

Preparation of nuclear-pure zirconium oxide from zircon, 

7:50971 (IPEN-Pub—26) 
HAFNIUM COMPLEXES 
Chemical Preparation 

Specific sequestering agents for the actinides. 8. synthesis and 
structural chemistry of tetrakis(thiohydroxamato) 
hafnium(IV) in Hf(CHsCsH.(S)N(O)Cs)4.C2HsOH, 7:51004 

Structural Chemical Analysis 

Specific sequestering agents for the actinides. 8. synthesis and 
structural chemistry of tetrakis(thiohydroxamato) 
hafnium(IV) in Hf(CHsCsH«(S)N(O)Cs3)4.C2HsOH, 7:51004 

HAFNIUM OXIDES 
Thermal Expansion 
Zero and low coefficient of thermal expansion polycrystalline 
oxides, 7:50945 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED ALIPHATIC HYDROCARBONS 


See also BROMINATED ALIPHATIC HYDROCARBONS 
CHLORINATED ALIPHATIC HYDROCARBONS 
FLUORINATED ALIPHATIC HYDROCARBONS 
IODINATED ALIPHATIC HYDROCARBONS 
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Chemical Reaction Kinetics 
Relative rates and Arrhenius parameters for selected 1,2- 
arylmigrations and five- and six-member cyclizations of 
ortho-allybenzyl! radical from reactions of halides and tri-N- 
butyltin hydride (poster session, 19th conference on reaction 
mechanisms), 7:51020 (PNL-SA—10522) 
Reduction 
Chemically modified carbon, nickel and platinum electrodes. 
Final report, 1/15/80-8/31/81, 7:51027 (DOE/ER/10589— 
1(FINAL)) 
HAMBURG SYNCHROTRON 
See DESY 
HAMSTERS 
Biological Radiation Effects 
Enhanced radiation-induced killing of Chinese hamster cells, 
7:51732 (INIS-mf—6937) 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION 
Geology 
Hydrology and Geology Overview Committee reports and 
responses from the Basalt Waste Isolation Project, 7:49379 
(RHO-BWI-LD—S0) 
Geophysics 
Hydrology and Geology Overview Committee reports and 
responses from the Basalt Waste Isolation Project, 7:49379 
(RHO-BWI-LD—50) 
Hydrology 
Hydrology and Geology Overview Committee reports and 
responses from the Basalt Waste Isolation Project, 7:49379 
(RHO-BWI-LD—S0) 
Site Surveys 
Environmental status of the Hanford Site for CY-1981, 7:51516 
(PNL—4212) 
Standarized input for Hanford environmental impact 
statements. Part II: site description, 7:51519 (PNL—3509- 
PT.2) 
Wells 
Defining an optimum pumping-time requirement for sampling 
ground-water wells on the Hanford site, 7:51554 (PNL— 
4192) 
HAPO 
(Hanford Atomic Products Operation.) 
Radioactive Waste Processing 
Hanford Solid Waste Handling Facility strategy, 7:49382 
(RHO-WM-SA—4) 
Radioactive Waste Storage 
Hanford Solid Waste Handling Facility strategy, 7:49382 
(RHO-WM-SA—4) 
HARBORS 
Dredging 
Coal exports and port development: a technical memorandum, 
7:49139 (PB—81-203358) 
HASTELLOY X 
Corrosion Protection 
Compatibility of aluminide-coated Hastelloy x and Inconel 617 
in a simulated gas-cooled reactor environment, 7:50198 (GA- 
A—16668) 
Oxidation 
Compatibility of aluminide-coated Hastelloy x and Inconel 617 
in a simulated gas-cooled reactor environment, 7:50198 (GA- 
A—16668) 
HAULAGE EQUIPMENT 
Design 
Development of a high capacity longwall conveyor. Final 
technical report, 7:49119 (DOE/ET/12496—T4) 
Engineering 
Development of a high capacity longwall conveyor. Final 
technical report, 7:49119 (DOE/ET/12496—T4) 
Loading 
Design, fabricate and test dozer trap. Phase I report, 7:49122 
(DOE/ET/14054—T1) 
Mathematical Models 


Production systems analysis in underground coal mines (Book), 
7:49134 
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Performance Testing 
Development of a high capacity longwall conveyor. Final 
technical report, 7:49119 (DOE/ET/12496—T4) 
HAWAII 
Biomass 
Fuel cells and biomass, 7:50697 (CONF-801203—) 
Biomass Plantations 
Developing Hawaiian energy plantation, 7:49562 (CONF- 
801203—) 
Electric Utilities 
Wind systems for island use: a utility perspective, 7:50008 
(CONF-801203—) 
Energy Conservation 
Energy self-sufficiency for Hawaii, 7:50595 (CONF-801203—) 
Energy Consumption 
Energy self-sufficiency for Hawaii, 7:50595 (CONF-801203—) 
Energy Supplies 
Energy self-sufficiency for Hawaii, 7:50595 (CONF-801203—) 
Geothermal Exploration 
Hawaiian geothermal resource assessment and application, 
7:49931 (CONF-801203—) 
Geothermal Power Plants 
3 MWe wellhead generator project, 7:49973 (CONF-801203—) 
Geothermal Resources 
Hawaiian geothermal resource assessment and application, 
7:49931 (CONF-801203—) 
Geothermal Wells . 
Summary of well test and reservoir engineering results for 
HGP.-A, 7:49983 (CONF-801203—) 
HVDC Systems 
Hawaii specific problems: deepwater DC cable transmission, 
7:50133 (CONF-801203—) 
Renewable Energy Sources 
Energy self-sufficiency for Hawaii, 7:50595 (CONF-801203—) 
Hawaii integrated energy assessment, 7:50650 (CONF-801203— 
) 
Wind Power 
Technical and economic feasibility of wind turbines in the 
northwest United States, 7:50032 (CONF-801203—) 
Wind energy program in Hawaii, 7:50030 (CONF-801203—) 
Wind Power Plants 
Technical and economic feasibility of wind turbines in the 
northwest United States, 7:50032 (CONF-801203—) 
Wind energy program in Hawaii, 7:50030 (CONF-801203—) 
HAYNES 188 ALLOY : 
Corrosion 
Corrosion experience with a slurry-fed ceramic melter, 7:50888 
(PNL-SA—10316) 
HAYNES 25 ALLOY 
Corrosion 4 
Corrosion experience with a slurry-fed ceramic melter, 7:50888 
(PNL-SA— 10316) 
Wear 
BWR control-rod cobalt-alloy replacement. Final report, 
7:50336 (EPRI-NP—2329) 
HAZARDOUS MATERIALS 
Legal Aspects 
Overview of hazardous-waste regulation at federal facilities, 
7:49428 (ANL/EES-TM—182) 
H-COAL PROCESS 
Organic Solvents 
H-Coal-pilot-plant startup-oil study, 7:48989 
(DOE/ET/10152—77) 
Pilot Plants 
H-Coal-pilot-plant startup-oil study, 7:48989 
(DOE/ET/10152—77) 
HD 8077 
See NICKEL BASE ALLOYS 
HE-3 COUNTERS 
Design 
Input unit of the DIN-2K spectrometer detecting system, 
7:51328 (FEI—1119) 
HEALTH HAZARDS 
See also RADIATION HAZARDS 
Risk Assessment 
EPA liquid-release-pathway health-impact code: feasibility 
study, 7:51576 (ORNL—5867) 


HEAT EXCHANGERS 
Performance Testing 


HEALTH PHYSICS 
See RADIATION PROTECTION 
HEALTH PHYSICS RESEARCH REACTOR 
See HPRR REACTOR 
HEART 
See also MYOCARDIUM 
Blood Circulation 
Radiocardiographic method for continuous registration of 
cardiac and pulmonary blood volume changes during 
exercise in normals, athletes and patients with latent cardiac 
insufficiency, 7:51689 
Dynamic Function Studies 
Radiocardiographic method for continuous registration of 
cardiac and pulmonary blood volume changes during 
exercise in normals, athletes and patients with latent cardiac 
insufficiency, 7:51689 
HEART DISEASE 
See CARDIOVASCULAR DISEASES 
HEART FAILURE 
Epidemiology 
Total body potassium determinations during prolonged diuretic 
therapy for heart failure in the elderly, using a whole body 
counter, 7:51665 (INIS-mf—6937) 
Potassium 
Total body potassium determinations during prolonged diuretic 
therapy for heart failure in the elderly, using a whole body 
counter, 7:51665 (INIS-mf—6937) 
HEAT 
See also PROCESS HEAT 
WASTE HEAT 
Biological Effects 
Interaction between benzo[a]pyrene and mouse skin in organ 
culture, 7:51857 
HEAT CAPACITY 
See SPECIFIC HEAT 
HEAT ENGINES 
See also STIRLING ENGINES 
Materials 
AR & TD Fossil-Energy Materials Program. Quarterly 
progress report, March 31, 1982, 7:50886 (ORNL/FMP— 
82/2) 
Thermodynamics 
Intrinsically irreversible heat engines, 7:52267 (LA-UR—82- 
1427) 
HEAT EXCHANGERS 


See also DIRECT CONTACT HEAT EXCHANGERS 
HEAT PUMPS 


Biological Fouling 
OTEC biofouling, corrosion, and materials program. Progress 
report, March 1978-March 1981, 7:49786 (ANL/OTEC- 
BCM—024) 
Corrosion Resistance 
OTEC biofouling, corrosion, and materials program. Progress 
report, March 1978-March 1981, 7:49786 (ANL/OTEC- 
BCM—024) 
Forced Convection 
Forced-convection heat transfer in a spherical annulus heat 
exchanger, 7:51132 
Heat Transfer 
Lake water source heat pump without icing, 7:50736 (STU— 
79-3277) 
Manufacturers 
International survey of the status of technology of critical 
components for coal-liquefaction processes, 7:49044 
(ORNL/ENG/TM—24) 
Materials 
AR & TD Fossil-Energy Materials Program. Quarterly 


progress report, March 31, 1982, 7:50886 (ORNL/FMP— 
82/2) 


Performance Testing 
ANL facility for the performance evaluation of OTEC heat 
exchangers, 7:49810 (CONF-801203—) 
OTEC-1 power system test program: performance of one- 
megawatt heat exchangers, 7:49788 (ANL/OTEC-PS—10) 





HEAT METERS 
Technology Assessment 


Technology Assessment 
International survey of the status of technology of critical 
components for coal-liquefaction processes, 7:49044 
(ORNL/ENG/TM—24) 
Test Facilities 
ANL facility for the performance evaluation of OTEC heat 
exchangers, 7:49810 (CONF-801203—) 
HEAT METERS 
Design 
Device for the measurement of heat-flux distributions (HFD) 
near the receiver aperture plane of the Almeria CRS solar 
power station: design and construction phase, 7:49768 
(DOE/NBM—2018126) 
HEAT PIPES 
Fabrication 
Fabrication and testing of a glass heat pipe solar collector, 
7:49909 
Performance 
Heat pipe performance with gravity assist and liquid overfill, 
7:51107 
HEAT PUMPS 


See also AIR SOURCE HEAT PUMPS 
CHEMICAL HEAT PUMPS 
GROUND SOURCE HEAT PUMPS 
SOLAR-ASSISTED HEAT PUMPS 
WATER SOURCE HEAT PUMPS 


Vuilleumier Cycle 
Evaluation of the Vuilleumier heat pump for heating 
applications, 7:50739 (VTT-TUTK—81-15) 
Working Fluids 
Air cycle heat pumps, 7:50737 (STU—80-3848) 
HEAT RECOVERY EQUIPMENT 
Biological Effects 
Toxicity of 2,2,2-trifluoroethanol in Chinese hamsters and 
Beagle dogs, 7:50771 (LMF—91) 
Fouling 
Fouling of a finned-tube diesel flue-gas heat recuperator: Test 
Cycle I final report, 7:50770 (EGG-FM—5768) 
Heat Transfer 
Fouling of a finned-tube diesel flue-gas heat recuperator: Test 
Cycle I final report, 7:50770 (EGG-FM—5768) 
Manufacturers 
International survey of the status of technology of critical 
components for coal-liquefaction processes, 7:49044 
(ORNL/ENG/TM—24) 
Materials 
AR & TD Fossil-Energy Materials Program. Quarterly 
progress report, March 31, 1982, 7:50886 (ORNL/FMP— 
82/2) 
Technology Assessment 
International survey of the status of technology of critical 
components for coal-liquefaction processes, 7:49044 
(ORNL/ENG/TM—24) 
HEAT RESISTING ALLOYS 
Corrosion Resistance 
High temperature metallic materials for gasification of coal. 
Nuclear process heat project nuclear processheat, 7:50920 
Fatigue 
High temperature metallic materials for gasification of coal. 
Nuclear process heat project nuclear processheat, 7:50920 
Protective Coatings 
Update on specified European R and D efforts, 7:48977 
(DOE/SF/10538—T13) 
Ruptures 
High temperature metallic materials for gasification of coal. 
Nuclear process heat project nuclear processheat, 7:50920 
HEAT STORAGE 
See also LATENT HEAT STORAGE 
SENSIBLE HEAT STORAGE 
THERMOCHEMICAL HEAT STORAGE 
Aquifers 
Development and demonstration of aquifer thermal energy 
storage, 7:50520 (CONF-801203—) 
Demonstration Programs 
Development and demonstration of aquifer thermal energy 
storage, 7:50520 (CONF-801203—) 
Legal, regulatory, and institutional considerations for aquifer 
thermal energy storage, 7:50521 (CONF-801203—) 
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Environmental Impacts 
Legal, regulatory, and institutional considerations for aquifer 
thermal energy storage, 7:50521 (CONF-801203—) 
Institutional Factors 
Legal, regulatory, and institutional considerations for aquifer 
thermal energy storage, 7:50521 (CONF-801203—) 
Legal Aspects 
Legal, regulatory, and institutional considerations for aquifer 
thermal energy storage, 7:50521 (CONF-801203—) 
Reviews 
Solar storage for process heat and building application: a 
review of prior assessments, 7:49912 (SERI/TR—231-1595) 
Underground Storage 
Legal, regulatory, and institutional considerations for aquifer 
thermal energy storage, 7:50521 (CONF-801203—) 
HEAT TRANSFER 
Heat Losses 
Component research and technology development, 7:49889 
(CONF-801203—) 
Measuring Instruments 
Measuring equipment to determine heat transparency, heat 
transfer and heat storage of bodies (Patent), 7:50751 
Thermal Radiation 
Two-dimensional radiation in absorbing-emitting-scattering 
media using the P-N approximation, 7:52268 (SAND—82- 
0129C) 
Two-Dimensional Calculations 
Two-dimensional radiation in absorbing-emitting-scattering 
media using the P-N approximation, 7:52268 (SAND—82- 
0129C) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATERS 
See also AIR HEATERS 
SPACE HEATERS 
Manufacturers 
International survey of the status of technology of critical 
components for coal-liquefaction processes, 7:49044 
(ORNL/ENG/TM—24) 
Technology Assessment 
International survey of the status of technology of critical 
components for coal-liquefaction processes, 7:49044 
(ORNL/ENG/TM—24) 
HEATING OILS 
Combustion Products 
Experimental study of the effect of fuel vaporization on 
combustion efficiency, 7:49212 (NYU/DAS—82-05) 
Combustion Properties 
Experimental study of the effect of fuel vaporization on 
combustion efficiency, 7:49212 (NYU/DAS—82-05) 
Evaporation 
Experimental study of the effect of fuel vaporization on 
combustion efficiency, 7:49212 (NYU/DAS—82-05) 
Oxidation 
Hydrocarbon autothermal reforming program. Final technical 
report, 28 September 1979-31 October 1981, 7:49467 
(DOE/MC/12734—1138) 
HEATING SYSTEMS 
See also GEOTHERMAL HEATING SYSTEMS 
SOLAR HEATING SYSTEMS 
Cost 
Design and cost of low temperature heating systems, 7:50744 
HEAVY ION ACCELERATORS 
See also HILACS 
Performance 
Operation and status of the ANL heavy ion fusion linac, 
7:51287 (LA—9234-C) 
Quadrupole Linacs 
RFQ linac for heavy ion acceleration, 7:51237 (LA—90234-C) 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
CALCIUM 40 REACTIONS 
CARBON 12 REACTIONS 
FLUORINE 19 REACTIONS 
NEON 20 REACTIONS 
NITROGEN 14 REACTIONS 


OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
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SILICON 30 REACTIONS 
Coherent Scattering 
Distributions over the number of interacting nucleons in the 
relativistic nuclei collisions (#HC, *HeC, CC, 7HTa, *HeTa, 
CTa, *7HFe, ‘HeFe, CFe, NeFe, NeTa), 7:52198 (JINR—1- 
80-853) 
Elastic Scattering 
Elastic scattering in intranuclear cascade model, 7:52202 
(JINR-R—2-8 1-366) 
Fission 
Heavy ion induced fission and the statistical model, 7:52192 
(CENBG—8035) 
Fusion Reactions 
Production of slightly excited compound nuclei and 
possibilities for the synthesis of heavy and superheavy 
elements, 7:52189 (JINR—R-7-81-549) 
Inelastic Scattering 
Approximation of independently cascading nucleons in the 
inelastic nucleus-nucleus scattering, 7:52199 (JINR—E-2-81- 
219) - 
Microscopic form factors for inelastic excitation of isovector 
modes in heavy-ion reactions, 7:52181 
Meetings 
Critical phenomena in heavy ion physics: proceedings, 7:52094 
(CONF-8008124—) 
Fifth high-energy heavy-ion study, 7:52159 (LBL—12652) 
Nuclear Models 
Elastic scattering in intranuclear cascade model, 7:52202 
(JINR-R—2-8 1-366) 
Entropy and hadrochemical composition in heavy ion collision, 
7:52204 (KFKI—1981-90) 
Nuclear Structure 
Probing the nuclear structure with heavy-ion reactions, 7:52163 
(CONF-820663—1) 
Particle Production 
Entropy and hadrochemical composition in heavy ion collision, 
7:52204 (KFKI—1981-90) 
Mechanism of light-particle emission, 7:51996 (LBL—14031) 
Statistical Models 
Heavy ion induced fission and the statistical model, 7:52192 
(CENBG—8035) 
Thomas-Fermi Model 
Investigation of nuclear compression waves by quasi-classical 
approximation using effective nuclear forces, 7:52207 (RI— 
118) 
HEAVY NUCLEI 
Electron Reactions 
Electroexitation of M1 and M2 resonances in spherical nuclei, 
7:52153 (JINR-R—4-80-817) 
Excited States 
Electroexitation of M1 and M2 resonances in spherical nuclei, 
7:52153 (JINR-R—4-80-817) 
Fission 
Shell structure in fission (some theoretic problems), 7:52205 
(KIYI—80-4) 
Heavy Ion Reactions 
Production of slightly excited compound nuclei and 
possibilities for the synthesis of heavy and superheavy 
elements, 7:52189 (JINR—R-7-81-549) ° 
Neutron Reactions 
Evaluation of (n,2n) and (n,3n) cross sections between the 
(n,3n) and (n,4n) energy thresholds, 7:52150 (INIS-mf—6937) 
Nucleosynthesis 
Production of slightly excited compound nuclei and 
possibilities for the synthesis of heavy and superheavy 
elements, 7:52189 (JINR—R-7-81-549) 
HELICAL CONFIGURATION 
Genetic Variability 
Comprehensive evaluation of progress in the area of helix- 
destabilizing proteins, 7:51588 (DOE/EV/00644—23) 
HELIOSTATS 
Meetings 
Durability of reflecting surfaces used in solar heliostats, 
7:49890 (DOE/AL/16306—T1) 
Procurement 
Economic and legal aspects of utility consortiums for heliostat 
purchase, 7:49541 (PNL—4316) 


HEXANE 
Mixing Heat 


Reflective Coatings 
Durability of reflecting surfaces used in solar heliostats, 
7:49890 (DOE/AL/16306—T1) 
HELIUM 
Electron-Atom Collisions 
Precise test of the Coulomb-projected Born approximation for 
the 2 'S and 3 'S excitation of helium by electron impact, 
7:51951 
Ton-Atom Collisions 
Research on atomic, molecular, and nuclear physics. Progress 
report, 1 December 1980-30 November 1982, 7:51939 
(DOE/ER/06027—T1) 
Mass Spectroscopy 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 
HELIUM 3 
Microwave Spectra 
Motional side-band resonances in the microwave spectrum of 
stored ions, 7:51952 
HELIUM 3 REACTIONS 
Coherent Production 
Coherent pion production near threshold with a *He 
projectile, 7:52106 (IPNO-PhN—81-14) 
HELIUM 3 TARGET 
Helium 3 Reactions 
Coherent pion production near threshold with a *He 
projectile, 7:52106 (IPNO-PhN—81-14) 
Neutron Reactions 
Interaction of intermediate energy neutrons with helium 3, 
7:52112 (SINR-R—3-80-550) 
Photonuclear Reactions 
Threshold 7°-meson photoproduction on the lightest nuclei, 
7:52110 (SINR—E-4-81-282) 
HELIUM 4 TARGET 
Proton Reactions 
Spin and isospin effects in elastic P- ‘He scattering near 1 
GeV, 7:52115 
HELIUM II 
Calorimetry 
Calorimetry in superfluid He II to measure losses in 
superconducting magnets, 7:51090 (LBL—14105) 
Capillary Flow 
Flow of helium II under the influence of a heat current, 
7:51961 (INIS-mf—6866) 
HELMHOLTZ INSTABILITY 
Hall Effect 
Kelvin-Helmholtz problem in a rotating Hall plasma, 7:52331 
HEMICELLULOSE 
Acid Hydrolysis 
Final report: DOE contract DE-AS05-79ET23051 (contains all 
quarterly reports), 7:49585 (DOE/ET/23051—1) 
Pyrolysis 
Direct observation of pyrolysis behavior of carbonaceous 
_solids in a hot steam-argon environment, 7:49629 
(SERI/TP—234-1524) 
HEMORRHAGE 
Diagnosis 
Equilibrium blood pool scanning in the evaluation of 
hemophilic arthropathy, 7:51696 
HEPTANE 
Viscosity 
Prediction of dense fluid viscosities in hydrocarbon mixtures, 
7:51013 (CONF-820323—) 
HETEROCYCLIC COMPOUNDS 
See also FURANS 
PHTHALOCYANINES 
Gas Chromatography 
Selective detection of amino polycyclic aromatic compounds in 
solvent refined coal, 7:49077 
HEXANE 
Mixing Heat 
Thermodynamic data for steam + hydrocarbon mixtures, 
7:49251 (CONF-820323—) 





HEXOSES 
Viscosity 


Viscosity 
Prediction of dense fluid viscosities in hydrocarbon mixtures, 
7:51013 (CONF-820323—) 
HEXOSES 
See also GLUCOSE 
Membrane Transport 
Development of Na* -dependent hexose transport in vitro, 
7:51630 (CONF-8106239—2) 
HFIR REACTOR 
Reactor Experimental Facilities 
Oak Ridge National Laboratory Research Reactor 
Experimenters’ Guide, 7:50375 (ORNL/TM—8308) 
Reactor Maintenance 
Maintenance management at the High Flux Isotope Reactor, 
7:50382 (ORNL/TM—8209) 
Reactor Operation 
Oak Ridge National Laboratory Research Reactor 
Experimenters’ Guide, 7:50375 (ORNL/TM—8308) 
HFR REACTOR 
Reactor Operation 
1980 Annual status report: operation of the High Flux Reactor, 
7:50358 (EUR—7264) 
HGI2 SEMICONDUCTOR DETECTORS 
Fabrication 
Improved fabrication of Hgl nuclear radiation detectors by 
machine-cleaving, 7:51324 (CONF-820667—2) 
Preamplifiers 
Study of low noise preamplifier systems for use with room 
temperature mercuric iodide (Hgl2) x-ray detectors, 7:51322 
(CONF-801103—67) 
HIGGS MODEL 
Symmetry Breaking 
Composite models of quarks and leptons, dynamical symmetry- 
breaking, and hypercolor, 7:52067 (DOE/ER/40033—6) 
HIGH ENERGY PHYSICS 
Ukrainian Physics Journal, 7:51960 (AEC-tr—7411/10) 
Ukrainian Physics Journal, 7:51958 (AEC-tr—7411/12) 
International Cooperation 
Origins and evolution of the collaboration between CERN and 
the People’s Republic of China 1971-1980, 7:51965 (CERN— 
81-14) 
Meetings 
Proceedings of the 1979 KEK summer schoo, Tsukuba ..., 
7:51968 (KEK—79-33) 
Particle Identification 
Particle identification, 7:51363 (SLAC—247) 
Research Programs 
Annual report for 1979/80. Research reports, 7:52097 (INIS- 
mf—6961) 
Physics, Computer Science and Mathematics Division. Annual 
report, January 1-December 31, 1980, 7:51969 (LBL—12760) 
Report of the subpanel on long-range planning for the US 
High-Energy-Physics Program of the High-Energy-Physics 
Advisory Panel, 7:51967 (DOE/ER—0128) 
Reviews 
Progress report on CERN activities (June 1981), 7:51966 
(CERN—81-17) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH FLUX REACTOR PETTEN 
See HFR REACTOR 
HIGH PERFORMANCE DEMONSTRATION EXPERIMENT 
See MHD GENERATOR AEDC 
HIGH-BETA PLASMA 
Helical Configuration 
Magnetic permeability of a current-carrying helical plasma, 
7:52325 
Magnetic Susceptibility 
Magnetic permeability of a current-carrying helical plasma, 
7:52325 
Rotation 
Observations of plasma rotation in the high-beta tokamak 
Torus II, 7:52281 (DOE/ET/53016—78) 
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HIGH-FREQUENCY HEATING 
See also ICR HEATING 
Alfven Waves 
Generation of stationary currents and control of plasma 
transport in a toroidal magnetic trap when Alfven heating 
(w<w/sub(ci)/, 7:52316 (SFTI—12) 
Hybrid Resonance 
Theory of current drive with lower hybrid waves, 7:52288 
(GA-A—16787) 
HIGH-LEVEL RADIOACTIVE WASTES 
Leaching 
SRP radioactive glass studies: small-scale process development 
and product performance, 7:49353 (DP-MS—82-26-Rev.) 
Packaging 
NWTS waste package program plan. Volume I. Program 
strategy, description, and schedule, 7:49346 (DOE/NWTS— 
96-Vol.1) 
NWTS waste package program plan. Volume II. Program 
logic networks, 7:49347 (DOE/NWTS—96-Vol.2) 
Waste Transportation 
Nuclear waste/nuclear power: their futures are linked, 7:49339 
(CONF-8110162—1) 
Review of the status of transportation activities.in various 
waste management systems, 7:49333 (SAND—82-0510C) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGH-VOLTAGE PULSE GENERATORS 
Counting Rates 
Study and set up of a H.V. distribution network gain stabilized 
for counting rates over 10° pulses/s, for PM 2232, 7:51340 
(IPNO—80-05) 
HIGHWAYS 
See ROADS 
HILACS 
See also SUPERHILAC 
Beam Bunching 
Longitudinal beam optimization of the Argonne 
superconducting heavy-ion linear accelerator, 7:51232 (LA— 
9234-C) 
Design 
Modeling a heavy ion driver for an ICF power plant, 7:51186 
Uses 
Heavy ion accelerators for inertial fusion, 7:51185 
HISTONES 
Radiolysis 
Mechanisms for radiation damage in DNA. Report of overall 
activities, June 1, 1973-December 31, 1982, 7:51726 
(DOE/EV/02364—T3) 
HOG FUEL 
See WOOD WASTES 
HOLMIUM 
Mass Spectroscopy 
Methodical investigations of mass spectroscopic analysis of 
geological samples with relatively high contents of rare 
earths, 7:50979 (Zfl-Mitt—46) 
HOLOGRAPHY 
Fourier Transformation 
Holography at x-ray wavelengths, 7:51385 (LA-UR—82-112) 
X Radiation 
Holography at x-ray wavelengths, 7:51385 (LA-UR—82-112) 
HOMOGENEOUS PLASMA 
Electric Conductivity 
A.C. conductivity in a homogeneous plasma from a convergent 
collision integral, 7:52330 
HOPPERS 
Valves 
Fairchild Stratos Division’s Type II prototype lockhopper 
valve: METC Prototype Test Valve No. F-1 prototype 
lockhopper valve-testing and development project. Static 
test report, 7:49010 (DOE/MC/16050—1107) 
HOSPITALS 
Photovoltaic Power Supplies 
Description of a concentrating photovoltaic energy system for 
Wilcox Memorial Hospital on Kauai, 7:49710 (CONF- 
801203—) 
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Solar Water Heaters 
Advisory services provided to study solar energy feasibility in 
the Queen Elizabeth Hospital in Bridgetown for the Ministry 
of Health and National Insurance of Barbados. Final report, 
February 23-March 5, 1981, 7:49867 (NP—2905270) 
HOST 
Immunosuppression 
Comprehensive technical report covering the period 1968-1977, 
7:51725 (DOE/ER/03634--T 1) 
HOT CELLS 
Pin weighing system for the Fuels and Materials Examination 
Facility, 7:50366 (HEDL-SA—2493-FP) 
Transfer tunnel transporter system for the Fuels and Materials 
Examination Facility (LMFBR), 7:50234 (HEDL-SA—2477- 
FP) 
Manipulators 
Remote equipment technology. Final report for GFY 1880, 
7:50225 (DOE/SF/71031—T33) 
Mass Spectrometers 
Apparatus for dynamic measurement of gases released from 
materials heated under programmed temperature-time 
control, 7:51384 (LA—9298-MS) 
HOT GAS CLEANUP 
Demonstration of the feasibility of a magnetically stabilized 
bed for the removal of particulates and alkali. Quarterly 
technical progress report No. 7, 7:49145 (DOE/ET/15055— 
TS 


HOT-DRY-ROCK SYSTEMS 
Heat Extraction 
Hot dry rock geothermal energy program, 7:49986 (LALP— 
81-45) 
Study of the propagation of hydraulic fractures in rocks. Final 
report, 7:49985 (EUR—7287-FR) 
Research Programs 
Hot dry rock geothermal energy program, 7:49986 (LALP— 
81-45) 
HOTELS 
Geothermal Space Heating 
Geothermal feasibility study for hotel/apartment complex: 
Decker Land Development, Tucson, Arizona, 7:49999 
(DOE/ET/27256—T37) 
Geothermal Water Heating 
Geothermal feasibility study for hotel/apartment complex: 
Decker Land Development, Tucson, Arizona, 7:49999 
(DOE/ET/27256—T37) 
HOT-WATER SYSTEMS 
Mathematical Models 
Constant-pressure charging of a liquid-dominated geothermal 
reservoir, 7:49938 (LBL—11836) 
HOUGH-POWELL CEVICES 
See FLYING SPOT DIGITIZERS 
HOUSEHOLDS 
Energy Conservation 
Non-technical barriers to energy conservation by individual 
householders, 7:50741 
HOUSES 
Air Infiltration 
Infiltration and indoor air quality in a sample of passive-solar 
and super-insulated houses, 7:49860 (LBL—14111) 
Air Quality 
Infiltration and indoor air quality in a sample of passive-solar 
and super-insulated houses, 7:49860 (LBL—14111) 
Attached Greenhouses 
Solar project description for Baker Homes, Inc., single-family 
residence, Oxford, Ohio, 7:49873 (SOLAR/1095—82/50) 
Economics 
Thermal and economic performance of low-income housing, 
7:49861 (LBL—14529) 
Energy Audits 
RISE program of Rhode Island, 7:50709 (CONF-800184—) 
Energy Balance 
Simulation program for energy analysis of multiroom houses 
for solar energy studies, 7:50738 (TKK-F-A—436) 
Energy Conservation 
Household-retrofit expenditures and the federal residential 
energy-conservation tax credit, 7:50731 (ORNL/CON—95) 


HTGR TYPE REACTORS 
Commercialization 


Energy Consumption 
Minimum-energy dwelling-II. Final report, 7:49823 
(DOE/CS/20418—T1) 
Energy Efficiency 
Monitored superinsulated and solar houses in North America: a 
compilation and economic analysis, 7:49862 (LBL—14576) 
Passive Solar Heating Systems 
Monitored passive-solar buildings, 7:49856 (LA—9098-MS) 
Performance results from passive-solar residences in Denver, 
Colorado, 7:49869 (SERI/TP—254-1644) 
Photovoltaic Power Supplies 
Data report for the Northeast Residential Experiment Station - 
February 1982, 7:49715 (DOE/ET/20279—206) 
Detailed residential photovoltaic-system reference designs. 
Final report, 7:49737 (SAND—81-7182) 
Innovative tests and applications of residential photovoltaic 
systems, 7:49708 (CONF-801203—) 
Solar Heating Systems 
Monitored superinsulated and solar houses in North America: a 
compilation and economic analysis, 7:49862 (LBL—14576) 
Solar Space Heating 
Solar project description; for Houston Construction Company, 
single family residence, Eden Prairie, Minnesota, 7:49871 
(SOLAR/1006—82/50) 
Solar Water Heaters 
Minimum-energy dwelling-II. Final report, 7:49823 
(DOE/CS/20418—T1) 
Solar Water Heating 
Solar project description; for Houston Construction Company, 
single family residence, Eden Prairie, Minnesota, 7:49871 
(SOLAR/1006—82/50) 
Thermal Efficiency 
Thermal and economic performance of low-income housing, 
7:49861 (LBL—14529) 
Thermal Insulation 
Monitored superinsulated and solar houses in North America: a 
compilation and economic analysis, 7:49862 (LBL—14576) 
HPD DEVICES 
See FLYING SPOT DIGITIZERS 
HPDE 
See MHD GENERATOR AEDC 
HPRR REACTOR 
Gamma Radiation 
Dose levels and neutron reaction rates for HPRR and SHEBA, 
7:49311 (CONF-820609—69) 
Neutron Flux 
Dose levels and neutron reaction rates for HPRR and SHEBA, 
7:49311 (CONF-820609—69) 
Reactor Experimental Facilities 
Oak Ridge National Laboratory Research Reactor 
Experimenters’ Guide, 7:50375 (ORNL/TM—8308) 
Reactor Operation 
Oak Ridge National Laboratory Research Reactor 
Experimenters’ Guide, 7:50375 (ORNL/TM—8308) 
HTGR TYPE REACTORS 
Coated Fuel Particles 
HTGR Fuel Technology Program. Semiannual report for the 
period ending September 30, 1981, 7:50196 (GA-A—16554) 
Cogeneration 
Current experience with central-station nuclear cogeneration 
plants, 7:50300 (DOE/SF/02034—T60) 
High-temperature gas-cooled reactor for process heat 
applications, 7:50201 
High-temperature gas-cooled reactor steam cycle/cogeneration 
application study update, 7:50296 (DOE/SF/02034—T49) 
High-temperature gas-cooled reactor: a needed option for 
future energy requirements, 7:50308 (GA-A— 16804) 
HTGR cogeneration-plant project evaluation for 
Intermountain Region, 7:50309 (GCRA-S—003) 
HTGR-steam cycle/cogeneration plant economic potential, 
7:50301 (DOE/SF/02034—T62) 
Review of draft HTGR-SC/C design and technology 
development plans, 7:50303 (DOE/SF/02034—T65) 
Commercialization 
Summary report on focusing HTGR technology programs, 
7:50202 (DOE/SF/02034—T61) 





HTGR TYPE REACTORS 
Economics 


Economics 
1170-MW(t) HTGR-PS/C plant application-study report: 
alumina-plant application, 7:50306 (GA-A—16100(Summ.)) 
1170-MW(t) HTGR-PS/C plant application study report: steel- 
mill application, 7:50305 (GA-A—16074) 
FY 1981 HTGR program summary-level program outline 
(revision 1/30/81), 7:50299 (DOE/SF/02034—T57) 
High-temperature gas-cooled reactor steam cycle/cogeneration 
application study update, 7:50296 (DOE/SF/02034—T49) 
High-temperature process heat. Interim design and cost status 
report, FY 1981, 7:50297 (DOE/SF/02034—TS55) 
HTGR cogeneration-plant project evaluation for 
Intermountain Region, 7:50309 (GCRA-S—003) 
Industrial process heat market assessment, 7:50295 
(DOE/SF/02034—T45) 
Engineered Safety Systems 
Application of the lines of protection concept to the HTGR- 
SC/C, 7:50400 (DOE/SF/02034—TS0) 
Environmental Impacts 
Overview of the siting characteristic of the HTGR steam 
cycle/cogeneration, 7:50298 (DOE/SF/02034—T56) 
Overview of the siting characteristic of the HTGR steam 
cycle/cogeneration, 7:50302 (DOE/SF/02034—T63) 
Feasibility Studies 
1170-MW(t) HTGR-PS/C plant application-study report: 
alumina-plant application, 7:50306 (GA-A—16100(Summ.)) 
1170-MW(t) HTGR-PS/C plant application study report: steel- 
mill application, 7:50305 (GA-A—16074) 
High-temperature process heat. Interim design and cost status 
report, FY 1981, 7:50297 (DOE/SF/02034—TS55) 
HTGR cogeneration-plant project evaluation for 
Intermountain Region, 7:50309 (GCRA-S—003) 
Industrial process heat market assessment, 7:50295 
(DOE/SF/02034—T45) 
Review of draft HTGR-SC/C design and technology 
development plans, 7:50303 (DOE/SF/02034—T65) 
Financing 
Industrial process heat market assessment, 7:50295 
(DOE/SF/02034—T45) 
Fuel Cycle 
HTGR fuel and fuel cycle experience in the United States, 
7:50195 (GA-A—16532) 
Fuel Elements 
HTGR fuel and fuel cycle experience in the United States, 
7:50195 (GA-A—16532) 
HTGR Fuel Technology Program. Semiannual report for the 
period ending September 30, 1981, 7:50196 (GA-A—16554) 
Fuel Rods 
US/FRG umbrella agreement for cooperation in GCR 
development. Fuel, fission products, and graphite 
subprogram. Quarterly status report, January 1, 1982-March 
31, 1982, 7:50199 (GA-A—16720) 
Gas Turbines 
Nuclear gas turbine: a perspective on a long-term advanced- 
technology HTGR plant option, 7:50194 (GA-A—16461) 
Market 
Industrial process heat market assessment, 7:50295 
(DOE/SF/02034—T45) 
Methanation 
Methanation plant design for HTGR process heat, 7:50310 
(GEFR—00568) 
Planning 
FY 1981 HTGR program summary-level program outline 
(revision 1/30/81), 7:50299 (DOE/SF/02034—T57) 
Pressure Vessels 
Estimation of helium escape rates from a leak in the liner of a 
high temperature reactor, 7:50200 (Juel-Spez—117) 
Reactor Accidents 
HTGR accident and risk assessment, 7:50428 (GA-A—16766) 
Reactor Components 
HTGR plant technology program. Semiannual report, 
September 30, 1981, 7:50197 (GA-A—16564) 
Reactor Materials 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation 
and Development Program. Progress report, April 1-June 
30, 1981, 7:50294 (DOE/ET/34202—57) 
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Compatibility of aluminide-coated Hastelloy x and Inconel 617 
in a simulated gas-cooled reactor environment, 7:50198 (GA- 
A—16668) 

HTGR plant technology program. Semiannual report, 
September 30, 1981, 7:50197 (GA-A—16564) 

US/FRG umbrella agreement for cooperation in GCR 
development. Fuel, fission products, and graphite 
subprogram. Quarterly status report, January 1, 1982-March 
31, 1982, 7:50199 (GA-A—16720) 

Reactor Operation 

Licensee Event Report (LER) compilation, 7:50443 

(NUREG/CR—2000-Vol.1-No.6) 
Reactor Protection Systems 

Application of the lines of protection concept to the HTGR- 

SC/C, 7:50400 (DOE/SF/02034—TS0) 
Reactor Safety 

High-temperature gas-cooled reactor safety-reliability program 
plan, 7:50401 (DOE/SF/02034—T70-Draft) 

HTGR plant technology program. Semiannual report, 
September 30, 1981, 7:50197 (GA-A—16564) 

Licensee Event Report (LER) compilation, 7:50443 
(NUREG/CR—2000-Vol.1-No.6) 

Nuclear-heat-source safety study for HTGR process-heat-plant 
concept, 7:50307 (GA-A—16737) 

Reformer Processes 

High-temperature gas-cooled reactor for process heat 
applications, 7:50201 

Process gas and steam-electric system parameters and 
advanced reformer concept guidelines for 850°C IDC and 
950°C monolithic HTGR concepts, 7:50293 
(DOE/ET/34034—T 13) 

Research Programs 

Summary report on focusing HTGR technology programs, 

7:50202 (DOE/SF/02034—T61) 
Risk Assessment 

Application of the lines of protection concept to the HTGR- 
SC/C, 7:50400 (DOE/SF/02034—T50) 

High-temperature gas-cooled reactor safety-reliability program 
plan, 7:50401 (DOE/SF/02034—T70-Draft) 

HTGR accident and risk assessment, 7:50428 (GA-A—16766) 

Nuclear-heat-source safety study for HTGR process-heat-plant 
concept, 7:50307 (GA-A—16737) 

Site Selection 

Overview of the siting characteristic of the HTGR steam 
cycle/cogeneration, 7:50298 (DOE/SF/02034—T56) 

Overview of the siting characteristic of the HTGR steam 
cycle/cogeneration, 7:50302 (DOE/SF/02034—T63) 

Specifications 

High-temperature gas-cooled reactor steam cycle/cogeneration 
application study update, 7:50296 (DOE/SF/02034—T49) 

High-temperature gas-cooled reactor: a needed option for 
future energy requirements, 7:50308 (GA-A—16804) 

Methanation plant design for HTGR process heat, 7:50310 
(GEFR—00568) 

Steam Generation 

Methanation plant design for HTGR process heat, 7:50310 

(GEFR—00568) 
Technology Assessment 

Summary report on focusing HTGR technology programs, 

7:50202 (DOE/SF/02034—T61) 
Technology Utilization 

FY 1981 HTGR program summary-level program outline 
(revision 1/30/81), 7:50299 (DOE/SF/02034—T57) 

Summary report on focusing HTGR technology programs, 
7:50202 (DOE/SF/02034—T61) 

Thermodynamic Cycles 

Nuclear gas turbine: a perspective on a long-term advanced- 

technology HTGR plant option, 7:50194 (GA-A—16461) 
Uses 

Industrial process heat market assessment, 7:50304 

(DOE/SF/02034—T77) 


HUMAN CELLS 


See ANIMAL CELLS 
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HUMAN FACTORS 

Expert estimation of human error probabilities in nuclear 
power plant operations: a review of probability assessment 
and scaling, 7:50152 (NUREG/CR—2255) 

HUMAN POPULATIONS 
Carboxyhemoglobin 

Investigation of lead, carbon monoxide and thiocyanate in 
blood samples from the Third National Health & Nutrition 
Evaluation Survey (HANES III). Progress report, August 1, 
1981-March 15, 1982, 7:51810 (DOE/EV/04552—T1) 

Dose Commitments 

Offsite consequence modelling of atmospheric releases: present 
practice at the CEA/nuclear safety department, 7:51481 
(CEA-CONF—5994) 

Health Hazards 

EPA liquid-release-pathway health-impact code: feasibility 
study, 7:51576 (ORNL—5867) 

Models of human exposure to air pollution, 7:51812 
(DOE/EV/10428—13) 

SIMS study on statistics and environmental factors in health. 
Final technical report to Department of Energy, 7:51728 
(DOE/EV/10428—13) 

Toxicology Information Response Center: a ten-year 
perspective, 7:51806 (CONF-820624—3) 

Radiation Doses 

Environmental monitoring summary for Ames Laboratory: 
Calendar Year 1981, 7:51488 (IS—4798) 

Problems concerning the assessment of the radiation dose to a 
population as a result of x-ray examinations, 7:51748 (STL- 
A—37) 

HUTCHINSON ISLAND-1 REACTOR 
See LUCIE-1 REACTOR 
HUTCHINSON ISLAND-2 REACTOR 
See LUCIE-2 REACTOR 
HVAC SYSTEMS 
Comparative Evaluations 
Interconnecting ac and dc systems, 7:50132 (CONF-801203—) 
Economics 
Interconnecting ac and dc systems, 7:50132 (CONF-801203—) 
Power Transmission Lines 

300-kV international submarine transmission line: Erie, 
Pennsylvania to Nanticoke, Ontario, Canada. General Public 
Utilities Corporation, 7:50137 (DOE/EIS—0079-Final) 

HVDC SYSTEMS 
Comparative Evaluations 
Interconnecting ac and dc systems, 7:50132 (CONF-801203—) 
Demonstration Programs 
Hawaii specific problems: deepwater DC cable transmission, 
7:50133 (CONF-801203—) 
Economics 
Interconnecting ac and dc systems, 7:50132 (CONF-801203—) 
Electric Cables 

Hawaii specific problems: deepwater DC cable transmission, 

7:50133 (CONF-801203—) 
Power Conditioning Circuits 
Force-commutated power conversion in HVDC transmission 
systems, 7:50136 (CONF-820444—1) 
Power Substations 
Compact terminal equipment, 7:50134 (CONF-801203—) 
Rectifiers 

Force-commutated power conversion in HVDC transmission 

systems, 7:50136 (CONF-820444—1) 
HYBRID ELECTRIC-POWERED VEHICLES 
Air Conditioning 

Environmental control subsystems for electric and hybrid 
vehicles. A study evaluation report, 7:50805 
(DOE/CS/54209—7) 

Construction 

Diesel-electric MaK locomotive DE 501 with three-phase AC 

power transmission, 7:50817 
Design 

Diesel-electric MaK locomotive DE 501 with three-phase AC 

power transmission, 7:50817 
Electric Batteries 

Generic battery model for electric and hybrid vehicle 

simulation performance prediction, 7:50815 


HYDROBROMIC ACID 
Dissociation 


Space Heating 
Environmental control subsystems for electric and hybrid 
vehicles. A study evaluation report, 7:50805 
(DOE/CS/54209—7) 
HYBRID REACTORS 
Breeding Blankets 
Feasibility study of a fission-suppressed tandem-mirror hybrid 
reactor, 7:52408 (UCID—19327) 
Design 
Feasibility study of a fission-suppressed tandem-mirror hybrid 
reactor, 7:52408 (UCID—19327) 
Feasibility Studies 
Feasibility study of a fission-suppressed tandem-mirror hybrid 
reactor, 7:52408 (UCID—19327) 
Inertial Confinement 
A study of the tritium handling systems in magnetic and 
inertial confinement fusion reactors with and without tritium 
breeding, 7:52432 
Tritium Recovery 
A study of the tritium handling systems in magnetic and 
inertial confinement fusion reactors with and without tritium 
breeding, 7:52432 
HYDRAULIC ACCUMULATORS 
Research Programs 
Recycling the kinetic energy of a moving automobile. Semi- 
annual progress report, September 15, 1981-August 31, 1982, 
7:50820 (DOE/R5/10326—T1) 
HYDRAULIC FRACTURING 
Study of the propagation of hydraulic fractures in rocks. Final 
report, 7:49985 (EUR—7287-FR) 
HYDRAULIC TRANSPORT 
Bibliographies 
Evaluation of hydraulic coal transport system concepts for 
surface mines, 7:49123 (DOE/ET/14084—T1) 
Comparative Evaluations 
Evaluation of hydraulic coal transport system concepts for 
surface mines, 7:49123 (DOE/ET/14084—T1) 
Economics 
Evaluation of hydraulic coal transport system concepts for 
surface mines, 7:49123 (DOE/ET/14084—T1) 
HYDRAZINE 
Biological Effects 
Effects of dietary bran and the colon carcinogen 1,2- 
dimethylhydrazine on faecal B-glucuronidase activity in 
mice, 7:51859 
Mass Spectra 
Mass spectrometric studies of hydrazine photooxidation by 
illuminated chloroplasts, 7:51039 
Synthesis 
Investigations on the oxidation of water and reduction of 
nitrogen by means of photochemical production redox 
couples, 7:51034 (EUR—7609-DE) 
HYDRIDES 
Chemical Reaction Kinetics 
Relative rates and Arrhenius parameters for selected 1,2- 
arylmigrations and five- and six-member cyclizations of 
ortho-allybenzyl radical from reactions of halides and tri-N- 
butyltin hydride (poster session, 19th conference on reaction 
mechanisms), 7:51020 (PNL-SA—10522) 
HYDRIODIC ACID 
Catalytic Effects 
Inhibition of hydrocarbon oxidation in laminar flames and 
detonations by halogenated compounds, 7:51069 (UCRL— 
87077) 
HYDROBROMIC ACID 
Catalytic Effects 
Inhibition of hydrocarbon oxidation in laminar flames and 
detonations by halogenated compounds, 7:51069 (UCRL— 
87077) 
Dissociation 
Modeling studies of two-step dissociation method of isotope 
enrichment of diatomic molecules, 7:51935 (ATR—76(7473)- 
1) 





HYDROCARBONS 
Laser Isotope Separation 


Laser Isotope Separation 
Modeling studies of two-step dissociation method of isotope 
enrichment of diatomic molecules, 7:51935 (ATR—76(7473)- 


1) 
HYDROCARBONS 


See also ALKANES 
ALKENES 
ANTHRACENE 
BENZENE 
BENZOPYRENE 
CHRYSENE 
FLUORENE 
MESITYLENE 
NAPHTHALENE 
PHENANTHRENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
PYRENE 
TOLUENE 


Air Pollution Control 

Construction of an improved automotive-steam-engine design 
per CAL TRANS RFP TA 77-1. Final report, Milestone 
VI, 7:50804 (NP—25391) 

Fundamental characterization of alternate-fuel effects in 
continuous-combustion systems. Final technical report, 15 
August 1977-30 November 1981, 7:51153 (DOE/ET/11313— 
11) 

Binding Energy 

The true hydrophobicity of microsomal cytochrome P-450 in 
the rat: size dependence of the free energy of binding of a 
series of hydrocarbon substrates from the aqueous phase to 
the enzyme and to the membrane as derived from spectral 
binding data, 7:51599 

Catalytic Effects 

Inhibition of hydrocarbon oxidation in laminar flames and 
detonations by halogenated compounds, 7:51069 (UCRL— 
87077) 

Chemical Analysis 

Measurements of potential atmospheric pollutants in off-gases 
from the Lawrence Livermore National Laboratory’s 6- 
tonne retort, Experiment L-3, 7:51470 (UCRL—53265) 

Chemical Preparation 
Synthesis of 4-tert-butyl-1,1-dimethylindan and 7-tert-Buty]-3,3- 
dimethyl-1-indanone and a comparison of isomers, 7:51023 
Combustion 
Soot profiles in boundary-layer flames, 7:49488 (LBL—14009) 
Detonations 

Inhibition of hydrocarbon oxidation in laminar flames and 
detonations by halogenated compounds, 7:51069 (UCRL— 
87077) 

Measuring Methods 
Accurate liquid measurement, 7:49231 (CONF-820323—) 
Oxidation 

Inhibition of hydrocarbon oxidation in laminar flames and 
detonations by halogenated compounds, 7:51069 (UCRL— 
87077) 

Synthesis of 4-tert-butyl-1,1-dimethylindan and 7-tert-Butyl-3,3- 
dimethyl-1-indanone and a comparison of isomers, 7:51023 

Viscosity 

Prediction of dense fluid viscosities in hydrocarbon mixtures, 

7:51013 (CONF-820323—) 
HYDROCHLORIC ACID 
Catalytic Effects 

Inhibition of hydrocarbon oxidation in laminar flames and 
detonations by halogenated compounds, 7:51069 (UCRL— 
87077) 

Laser Spectroscopy 

Sensitive detection of hydrogen chloride by derivative 

spectroscopy with a diode laser, 7:51448 (GKSS—81/E/23) 
HYDROCYANIC ACID 
Combustion Products 

Fundamentals of nitric oxide formation in fossil fuel 
combustion. Second quarterly progress report for the period 
20 Dec 1981 - 28 Mar 1982, 7:49157 (DOE/PC/40805—2) 

Infrared Spectra 

Entrained flow reactor with in situ FTIR analysis, 7:49068 

(EPRI-AP—2394) 
Oxidation 

Fundamentals of nitric oxide formation in fossil-fuel 
combustion. Progress report, 29 December 1980-28 March 
1981, 7:51066 (DOE/ET/10593—20) 
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Fundamentals of nitric oxide formation in fossil fuel 
combustion. Second quarterly progress report for the period 
20 Dec 1981 - 28 Mar 1982, 7:49157 (DOE/PC/40805—2) 
Fundamentals of nitric oxide formation in fossil-fuel 
combustion. First quarterly progress report, 29 Sept - 28 
Dec 1981, 7:51068 (DOE/PC/40805—1) 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMIC MODEL 
Nuclear hydrodynamics and collective oscillations of the 
density, 7:52203 (JINR-R—4-81-90) 
HYDRODYNAMICS 
Mathematical Models 
CHNHYD: a channel hydrodynamic model for simulating 
flows and water surface elevations in a stream/river 
network, 7:51530 (ORNL—S5701) 
HYDROELECTRIC POWER 
Bibliographies 
List of reports, etc. on hydroelectric power investigations in 
Greenland as of June 30, 1981, 7:49511 (NP—2750470) 
Environmental Impacts i 
National hydropower study, 7:50636 (CONF-801203—) 
Government Policies 
National hydropower study, 7:50636 (CONF-801203—) 
Institutional Factors 
National hydropower study, 7:50636 (CONF-801203—) 
Pumped Storage 
System vs. dedicated storage, 7:50519 (CONF-801203—) 
Research Programs 
Hydroelectric program at the Electric Power Research 
Institute, 7:49509 (CONF-801203—) 
Resource Potential 
Renewables in the US energy future: how much, how fast, 
7:50665 (CONF-801203—) 
Socio-Economic Factors 
National hydropower study, 7:50636 (CONF-801203—) 
HYDROELECTRIC POWER PLANTS 


See also LOW-HEAD HYDROELECTRIC POWER PLANTS 
PUMPED STORAGE POWER PLANTS 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 


Computer Codes 
Application of the HEC-5 hydropower routines. Training 
document, 7:49514 (AD-A—106705/7) 
Economic Analysis 
Optimal timing and dimensioning of waterpower projects, 
7:49522 (NP—2750389) 
Environmental Impacts 
A.J. Wiley project, FERC No. 2845, Idaho draft 
environmental impact statement, 7:49523 (FERC/EIS— 
0031/D) 
Feasibility Studies 
Hydroelectric program at the Electric Power Research 
Institute, 7:49509 (CONF-801203—) 
Optimization 
Optimal timing and dimensioning of waterpower projects, 
7:49522 (NP—2750389) 
Planning 
National hydropower study, 7:50636 (CONF-801203—) 
Pumped Storage 
Operational simulation of a reservoir system with pumped 
storage. Technical paper, 7:49513 (AD-A—106259/5) 
Site Surveys 
Water, watts, and wilds: hydropower and competing uses in 
New England. Final report 1977-1981, 7:49512 (PB—82- 
128919) 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN 
Atom-Molecule Collisions 
Theoretical analysis of the reaction F + Ho(v = 0) ~ HF(v 
= 0, 1, 2, 3) + H, 7:51955 
Chemical Reactions 
Homogeneous production and removal of NO/sub x/ from 
combustion exhaust flows. Final technical report, August 1, 
1980-July 31, 1981, 7:49079 (ARI-RR—275) 
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Diffusion 
Investigation of phenomena which with diffusion can control 
metals permeability to H isotopes, 7:50829 (CEA-N—2231) 
Electron Collisions 
Resonance scattering of electrons from Nz, CO, Oz and He 
adsorbed on a silver surface. Technical report, 7:51934 (AD- 
A—106359/3) 
Electron-Molecule Collisions 
Experimental and theoretical study of very-low-energy 
inelastic processes in electron-molecule collisions, March 20, 
1981-March 20, 1982, 7:51941 (DOE/ER/10513—T1) 
Energy-Level Transitions 
Line shape and potential gauge, 7:51946 (JINR—E-4-81-152) 
Interatomic Forces 
On the calculation of hydrogen-metal interatomic potentials, 
7:50912 
Metallurgical Effects 
Effect of hydrogen source on crack initiation in 4340 steel, 
7:50902 
Equation-of-state for methane for modeling hydrogen attack in 
ferritic steels, 7:50901 
Neutron Transport 
On the role of hydrogen in heating of ultracold neutrons, 
7:52228 (JINR-R—17-81-91) 
Phase Diagrams 
H-U system (hydrogen-uranium), 7:50926 
Separation Processes 
Chemical/hydrogen energy systems. Annual report, January 1, 
1981-December 31, 1981, 7:49463 (BNL—51512) 
Solubility 
Hydrogen solubility in austenitic stainless steels, 7:50914 
Stark Effect 
Logarithmic perturbation theory and its application to the 
Stark effect in a hydrogen atom, 7:52257 (ITEF—142(1980)) 
Thermodynamic Properties 
H-U system (hydrogen-uranium), 7:50926 
Transport 
Chemical/hydrogen energy systems. Annual report, January 1, 
1981-December 31, 1981, 7:49463 (BNL—51512) 
Small-scale uses and costs of hydrogen derived from OTEC 
ammonia, 7:49481 
HYDROGEN 1 MINUS BEAMS 
Polarized Beams 
Polarized negative ions, 7:51943 (DOE/ER/40010—941) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN BROMIDES 
See HYDROBROMIC ACID 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN DEUTERIDE 
Vapor Pressure 
Vapor pressure of D2 + xHD and *°Ne, 7:51092 (MLM— 
2914(OP)) 
HYDROGEN FUEL CELLS 
Hydrogen Generators 
Engineering analysis of an NHs-air alkaline fuel cell system for 
vehicular applications, 7:50702 (LBL—14578) 
Performance Testing 
Engineering analysis of an NHs-air alkaline fuel cell system for 
vehicular applications, 7:50702 (LBL—14578) 
HYDROGEN FUELS 
Automotive Fuels 
System of hydrogen-powered vehicles with liquid organic 
hydrides, 7:49479 (EIR—436) 
HYDROGEN GENERATORS 
Performance Testing 
Engineering analysis of an NHs-air alkaline fuel cell system for 
vehicular applications, 7:50702 (LBL—14578) 
HYDROGEN LOGS 
See NEUTRON-NEUTRON LOGGING 
HYDROGEN MINUS 1 BEAMS 
See HYDROGEN I MINUS BEAMS 


HYDROGEN PRODUCTION 
Thermochemical Processes 


HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PEROXIDE 
Atmospheric Chemistry 

Physics and chemistry of acid precipitation, 7:51427 (JSR—81- 
25) 

Biological Accumulation 

Use of an oxidase electrode to determine factors affecting the 
in vitro production of hydrogen peroxide by Ehrlich cells 
and 1-chloro-2, 4-dinitrobenzene, 7:51643 

HYDROGEN PRODUCTION 
See also HYDROGEN GENERATORS 

System of hydrogen-powered vehicles with liquid organic 

hydrides, 7:49479 (EIR—436) 
Autothermal Reformer Processes 

Hydrocarbon autothermal reforming program. Final technical 
report, 28 September 1979-31 October 1981, 7:49467 
(DOE/MC/12734—1138) 

Biophotolysis 

Immobilization of hydrogen systems for the photochemical 
production of hydrogen. Final report, 7:49469 (EUR—7542- 
EN) 

Photodriven processes for production of hydrogen by water 
splitting (a review), 7:49548 (ATR—82(2835)-2nd) 

Comparative Evaluations 

Small-scale uses and costs of hydrogen derived from OTEC 

ammonia, 7:49481 
Cryogenics 

Small-scale uses and costs of hydrogen derived from OTEC 

ammonia, 7:49481 
Electrolysis 

Anode depolarizers in electrolytic hydrogen production, 
7:49464 (BNL—51562) 

Chemical/hydrogen energy systems. Annual report, January 1, 
1981-December 31, 1981, 7:49463 (BNL—51512) 

Development and parametric testing of alkaline-water 
electrolysis cells for hydrogen production based on 
inorganic-membrane-electrolyte technology. Final report, 
7:49471 (EUR—7626-EN) 

HYFIRE II - a fusion/synfuel producer, 7:49474 

Solid polymer electrolyte water electrolysis hydrogen 
generation and its role in renewable energy technology, 
7:49466 (CONF-801203—) 

Status of advanced electrolytic hydrogen production in the 
United States and abroad, 7:49461 (BNL—30987) 

Water electrolysis by high-pressure (20 to 200 bars) and 
medium-temperature (150 to 300°C) technique 
(continuation). Final report, 7:49468 (EUR—7024-EN) 

Photoelectrolysis 

Photodissociation of water by p- and n-type polycrystalline 
iron oxides using visible light (< 2.7 eV) in the absence of 
external potential, 7:49473 (LBL—14494) 

Photodriven processes for production of hydrogen by water 
splitting (a review), 7:49548 (ATR—82(2835)-2nd) 

Photolysis 

Photodriven processes for production of hydrogen by water 
splitting (a review), 7:49548 (ATR—82(2835)-2nd) 

Photosynthetic hydrogen evolution by chloroplasts and algae 
and on a chloroplast battery, 7:49470 (EUR—7590-EN) 

Solar energy storage based on metal complexes, 7:49462 
(BNL—31232) 

Photosynthesis 

Limiting reactions in biosolar hydrogen and oxygen 

production, 7:49682 
Thermochemical Processes 

Chemical/hydrogen energy systems. Annual report, January 1, 
1981-December 31, 1981, 7:49463 (BNL—51512) 

Ga sulfur-iodine water-splitting process - a status report, 
7:49476 

GA sulfur-iodine water-splitting process: a status report, 
7:49465 (CONF-801203—) 

Improved efficiency in the sulfur dioxide - iodine hydrogen 
cycle through the use of magnesium oxide, 7:49475 

Possible thermochemical cycle based on methanol, 7:49472 
(LA-UR—82-1574) 





HYDROGEN PRODUCTION 
Thermochemical Processes 


Preparation and thermal studies of a cerium (III) sulfite-sulfate- 
hydrate, 7:49477 
HYDROGEN STORAGE 
See also HYDRIDES 
HYDROGEN-BASED ECONOMY 
TANKS 

Chemical/hydrogen energy systems. Annual report, January 1, 
1981-December 31, 1981, 7:49463 (BNL—51512) 

System of hydrogen-powered vehicles with liquid organic 
hydrides, 7:49479 (EIR—436) 

Aluminium Hydrides 

Hydrogen storage and purification systems. II. August 1972- 

June 1974, 7:49478 (BNL—19436) 
Chromium Hydrides 

Hydrogen storage and purification systems. II. August 1972- 

June 1974, 7:49478 (BNL—19436) 
Cobalt Hydrides 

Hydrogen storage and purification systems. II. August 1972- 

June 1974, 7:49478 (BNL—19436) 
Copper Hydrides 

Hydrogen storage and purification systems. II. August 1972- 

June 1974, 7:49478 (BNL—19436) 
Iron Hydrides 

Hydrogen storage and purification systems. 

June 1974, 7:49478 (BNL—19436) 
Lanthanum Hydrides 

Hydrogen storage and purification systems. II. August 1972- 

June 1974, 7:49478 (BNL—19436) 
Magnesium Hydrides 

Hydrogen storage and purification systems. II. August 1972- 
June 1974, 7:49478 (BNL—19436) 

Lightweight hydrides for automotive storage of hydrogen, 
7:49480 

Manganese Hydrides 

Hydrogen storage and purification systems. II. August 1972- 

June 1974, 7:49478 (BNL—19436) 
Molybdenum Hydrides 

Hydrogen storage and purification systems. II. August 1972- 

June 1974, 7:49478 (BNL—19436) 
Nickel Hydrides 

Hydrogen storage and purification systems. II. August 1972- 

June 1974, 7:49478 (BNL—19436) 
Research Programs 

Hydrogen storage and purification systems. II. August 1972- 

June 1974, 7:49478 (BNL—19436) 
Titanium Hydrides 

Hydrogen storage and purification systems. II. August 1972- 

June 1974, 7:49478 (BNL—19436) 
Vanadium Hydrides 
Hydrogen storage and purification systems. II. August 1972- 
June 1974, 7:49478 (BNL—19436) 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 
Catalytic Effects 

Effect of additives on the stoichiometry of iron sulfides formed 
during liquefaction of a Powhatan No. 5 coal, 7:49062 
(DOE/PC/30010—T1) 

Effect of additives on the stoichiometry of iron sulfides formed 
during liquefaction of a Blacksville No. 2 coal, 7:49063 
(DOE/PC/30010—T1) 

Mechanisms and kinetics of coal hydrogenation. Quarterly 
progress report, January-March 1982, 7:49002 
(DOE/ET/14881—9) 

Corrosive Effects 

Update on specified European R and D efforts, 7:48977 

(DOE/SF/10538—T13) 
Distillation 

Pilot tests prove Ryan/Holmes cryogenic acid 

gas/hydrocarbon separations, 7:49229 (CONF-820323—) 
Removal 

Data requirements in gas and liquid treating, 7:49236 (CONF- 
820323—) 

H2S removal from coal gas at mid temperature, 7:48981 
(CONF-820610—5) 

Selective absorption using amines, 7:49230 (CONF-820323—) 


. August 1972- 
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Separation Processes 

Pilot tests prove Ryan/Holmes cryogenic acid 

gas/hydrocarbon separations, 7:49229 (CONF-820323—) 
HYDROGENASES 
Immobilized Enzymes 

Immobilization of hydrogen systems for the photochemical 
production of hydrogen. Final report, 7:49469 (EUR—7542- 
EN) 

HYDROGENATION 
Catalysts 

Development of unique catalysts for hydrodenitrogenation of 
coal-derived liquids. Final report, September 15, 1978- 
September 15, 1981, 7:48998 (DOE/ET/11429—T2) 

Development of significantly improved catalysts for coal 
liquefaction and upgradng of coal extracts. Quarterly 
progress report No. 1, October 1-December 31, 1981, 
7:49019 (DOE/PC/40091—T1) 

Effect of additives on the stoichiometry of iron sulfides formed 
during liquefaction of a Blacksville No. 2 coal, 7:49063 
(DOE/PC/30010—T1) 

In situ Moessbauer study of the reaction of pyrite with model 
compounds, 7:49064 (DOE/PC/30010—T1) 

Relative catalytic activity of iron containing minerals for the 
hydrogasification of coal, 7:49050 (SAND—82-0642C) 

Supported tin phthalocyanines as catalysts in the 
hydrogenation of quinoline (Metallophthalocyanines), 
7:51014 (CONF-820909—6) 

HYDROGEN-BASED ECONOMY 
Economic Analysis 

System of hydrogen-powered vehicles with liquid organic 

hydrides, 7:49479 (EIR—436) 
HYDROLOGY 
Isotope Ratio 

Isotope hydrology study of Kalamos region (Attiki) and of the 
Assopos river basin, 7:51875 (DEMO—80/6G) 

Isotope hydrology study of Molai area in Laconia, 7:51876 
(DEMO—81/4) 

HYDROTHERMAL SYSTEMS 
See also HOT-WATER SYSTEMS 
Geologic Models 
Geology of low- and intermediate-temperature hydrothermal 
systems, 7:49937 (CONF-801203—) 
Geophysics 
Geothermal geophysics, 7:49944 (CONF-801203—) 
Petrology 
Petrologic indicators of fluid flow in high temperature 
geothermal systems, 7:49936 (CONF-801203—) 
Research Programs 
Renewable resource programs, 7:50662 (CONF-801203—) 
Reviews 
Overview of geothermal hydrothermal development, 7:49928 
(CONF-801203—) 
HYDROXYACETIC ACID 
See GLYCOLIC ACID 
HYDROXYL RADICALS 
Atmospheric Chemistry 

Physics and chemistry of acid precipitation, 7:51427 (JSR—81- 
25) 

Chemical Reactions 

Homogeneous production and removal of NO/sub x/ from 
combustion exhaust flows. Final technical report, August 1, 
1980-July 31, 1981, 7:49079 (ARI-RR—275) 

Study by pulse radiolysis of the diffusion controlled reaction 
kinetics of the OH radical with polymers and oligomers in 
aqueous solution, 7:51040 (CEA-tr—1-737-4) 

Combustion Kinetics 

Rate coefficients of combustion/fuel conversion reactions by 
high-temperature photochemistry. Progress report, July 1, 
1981-June 30, 1982, 7:51033 (DOE/ER/04169—7) 

HYDROXYTOLUENES 
See CRESOLS 
8-HYDROXYXANTHINE 
See URIC ACID 
HYPERFRAGMENTS 
See HYPERNUCLEI 
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HYPERNUCLEI 
Dirac Equation 
Simplified relativistic model for nuclei and hypernuclei, 
7:52027 (IPNO-TH—8 1-34) 
High Spin States 
Production of AA hypernuclei in the (K~,K* ) reaction, 
7:51971 (BNL—31095) 
Kaon Minus Reactions 
Production of AA hypernuclei in the (K~,K* ) reaction, 
7:51971 (BNL—31095) 
HYPERONS 


See also LAMBDA PARTICLES 
OMEGA PARTICLES 
SIGMA PARTICLES 
XI PARTICLES 


Semileptonic Decay 
Semi-leptonic decays of hyperons, 7:51995 (LAL—81-12) 
HYPOXIA 
See ANOXIA 


IAEA SAFEGUARDS 
Accounting 
State-of-the-art of near-real-time materials accounting, 7:49438 
(LA-UR—82-1331) 
Measuring Instruments 
Status of safeguards instrumentation, 7:49446 (BNL—30813) 
I-BEAM TYPE REACTORS 
Control Systems 
Fusion reactor control study. Volume 4: inertial confinement 
reactors. Final report, 7:52371 (EPRI-AP—2293-Vol.4) 
Fuel Pellets 
Energy deposition of ions in materials, and numerical 
simulations of compression, ignition, and burn of ion beam 
driven inertial confinement fusion pellets, 7:52387 (KFK— 
3232) 
Ion Beam Targets 
Energy deposition of ions in materials, and numerical 
simulations of compression, ignition, and burn of ion beam 
driven inertial confinement fusion pellets, 7:52387 (KFK— 
3232) 
Research Programs 
Study of ion beam-initiated inertial-confinement fusion. Final 
report, January 1, 1981-December 31, 1981, 7:52344 
(DOE/DP/40138—1) 
ICR HEATING 
Energy Transfer 
Technique for measuring the fast sHe** distribution during 
3He** minority ICRF heating, 7:52314 (PPPL—1864) 
ICRP 
(International Commission on Radiological Protection.) 
Recommendations 
Recent statements of the ICRP, 7:51733 (INIS-mf—6937) 
IDAHO 
See also RAFT RIVER VALLEY 
Geochemical Surveys 
Report of analyses for light hydrocarbons in ground water, 
7:49281 (DPST—81/141-19) 
HTGR Type Reactors 
HTGR cogeneration-plant project evaluation for 
Intermountain Region, 7:50309 (GCRA-S—003) 
Hydroelectric Power Plants 
A.J. Wiley project, FERC No. 2845, Idaho draft 
environmental impact statement, 7:49523 (FERC/EIS— 
0031/D) 
Process Heat Reactors 
HTGR cogeneration-plant project evaluation for 
Intermountain Region, 7:50309 (GCRA-S—003) 
Uranium Deposits 
National Uranium Resource Evaluation, Elk City Quadrangle: 
Idaho and Montana, 7:49298 (PGJ/F—065-82) 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 


IMMUNE REACTIONS 
Biological Radiation Effects 


Wind Power 
There's gold in them thar winds, 7:50047 (CONF-801203—) 
IDAHO NATIONAL ENGINEERING LABORATORY 
Activation Detectors 
New fixed nuclear-accident-dosimetry system for the Idaho 
National Engineering Laboratory, 7:51331 (IDO—12094) 
Radiation Accidents 
New fixed nuclear-accident-dosimetry system for the Idaho 
National Engineering Laboratory, 7:51331 (IDO—12094) 
Radiation Monitoring 
Environmental surveillance for the INEL Radioactive Waste 
Management Complex, 7:51487 (EGG—2128) 
Radioactive Waste Facilities 
Environmental surveillance for the INEL Radioactive Waste 
Management Complex, 7:51487 (EGG—2128) 
Radioactive Waste Processing 
Controlled air and rotary kiln proof-of-principle tests, 7:49355 
(EGG-TF—5866) 
Overview of the INEL slagging pyrolysis incinerator proof-of- 
principle test series, 7:49356 (EGG-WM—5841) 
RPL Dosemeters 
New fixed nuclear-accident-dosimetry system for the Idaho 
National Engineering Laboratory, 7:51331 (IDO—12094) 
Thermoluminescent Dosemeters 
New fixed nuclear-accident-dosimetry system for the Idaho 
National Engineering Laboratory, 7:51331 (IDO—12094) 
IGNITION 
Mathematical Models 
Theoretical study of ignition in the laminar mixing layer, 
7:51070 
ILLINIUM 
See PROMETHIUM 
ILLINOIS 
Coal Deposits 
Seelyville coal: a major unexploited seam in Illinois, 7:49111 
(IMN—80) 
Energy Conservation 
Conservation and alternative energy technologies for Illinois 
and the Midwest, 7:50706 (CONF-8011131—) 
Residential and industrial energy conservation potential in 
Illinois, 1980 to 2000, 7:50718 (ILLDOE—81/35) 
Energy Consumption 
Conservation and alternative energy technologies for Illinois 
and the Midwest, 7:50706 (CONF-8011131—) 
Residential and industrial energy conservation potential in 
Illinois, 1980 to 2000, 7:50718 (ILLDOE—81/35) 
Uranium Deposits 
Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 
Wind Power 
Wind energy resource assessment for the Great Lakes Region, 
7:50014 (CONF-801203—) 
IMAGE INTENSIFIERS 
Efficiency 
Film and screens efficiency in x-ray radiography, 7:51668 
(INIS-mf—6937) 
IMAGE PROCESSING 
Research Programs 
Image-enhancement applications at the Lawrence Livermore 
National Laboratory, 7:52466 (UCRL—87784) 
X Radiation 
Application of stereo X-ray photogrammetry in determination 
of body outline, 7:51664 (INIS-mf—6937) 
IMMOBILIZED ENZYMES 
Enzyme Activity 
Development of immobilized cellulase, 7:51598 
(ORNL/MIT—346) 
IMMUNE REACTIONS 
Biological Radiation Effects 
Syngeneic immune response to rat tracheal epithelial cells 
transformed in vitro by N-methyl-N-nitro-N- 
nitrosoguanidine, 7:51854 
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IMMUNITY 
Delayed Radiation Effects 


Delayed Radiation Effects 
Review of immunological and infectious disease studies at 
ABCC-RERF, 7:51747 (RERF-TR—22-79) 
Genetic Control 
Comprehensive technical report covering the period 1968-1977, 
7:51725 (DOE/ER/03634—T1) 
Inhibition 
Comprehensive technical report covering the period 1968-1977, 
7:51725 (DOE/ER/03634—T1) 
IMMUNITY 
Radioassay 
In vitro sensitization of human lymphocytes to a myeloma cell- 
related antigen, 7:51641 
IMMUNOGLOBULINS 
Electrophoresis 
High resolution two-dimensional electrophoretic mapping of 
immunoglobulin light chains, 7:51625 
Spatial Resolution 
High resolution two-dimensional electrophoretic mapping of 
immunoglobulin light chains, 7:51625 
IMPACT FUSION DRIVERS 
Research Programs 
First-year progress on research and development of a mass 
accelerator (MAID) as a driver for impact fusion, May 6, 
1981-May 5, 1982, 7:52347 (DOE/ER/10846—T1) 
IMPERIAL VALLEY 
Geothermal Wells 
Analysis of well gases from areas of geothermal power 
potential, 7:49971 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPORTS 
Economic Impact 
Impacts of energy imports, 7:50591 (CONF-800184—) 
Political Aspects 
Impacts of energy imports, 7:50591 (CONF-800184—) 
IMPURITIES 
Transport Theory 
Implementation of the reduced charge state method of 
calculating impurity transport, 7:52313 (ORNL/TM—8341) 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
Thermionic switched self-actuating reactor shutdown system 
(Patent), 7:50324 
Performance 
Effect of inoperable in-core detectors on core monitoring 
system accuracy, 7:50323 
INCENTIVES 
See FINANCIAL INCENTIVES 
INCINERATORS 
Design 
Controlled air and rotary kiln proof-of-principle tests, 7:49355 
(EGG-TF—5866) 
Evaluation 
Glass Furnace Project: October 1981-March 1982, 7:49369 
(MLM—2931) 
Performance Testing 
Controlled air and rotary kiln proof-of-principle tests, 7:49355 
(EGG-TF—S5866) 
INCLUSION COMPLEXES 
See CLATHRATES 
INCOLOY 800 
Cladding 
Sulfidation-resistant alloy/cladding for internal components of 
coal-conversion equipment. Volume 2. Cladding 
development. Final report, 7:50842 (DOE/ET/10675—1) 
Creep 
Final report on low-cycle fatigue and creep-fatigue testing of 
salt-filled alloy 800 specimens, 7:49777 (SAND—82-8182) 
Fatigue 
Final report on low-cycle fatigue and creep-fatigue testing of 
salt-filled alloy 800 specimens, 7:49777 (SAND—82-8182) 
Materials Testing 
Final report on low-cycle fatigue and creep-fatigue testing of 
salt-filled alloy 800 specimens, 7:49777 (SAND—82-8182) 
Physical Radiation Effects 
Effect of fast neutron irradiation on fatigue-crack growth 
behavior of three nickel-base alloys, 7:50327 
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INCOLOY 800H 
Mechanical Properties 
Alternate materials for the GCFR steam-generator tube 
bundle, 7:50230 (GA-A—15706) 
INCOMPRESSIBLE FLOW 
Navier-Stokes Equations 
Solution of the multi-dimensional, incompressible Navier- 
Stokes equations using low-order finite elements and one- 
point quadrature, 7:51963 (UCRL—86601) 
Numerical Solution 
Numerical solutions of Navier-Stokes equations with an 
integrated compartment method (ICM), 7:51133 
INCONEL 600 
Corrosion 
Corrosion experience with a slurry-fed ceramic melter, 7:50888 
(PNL-SA— 10316) 
Physical Radiation Effects 
Effect of fast neutron irradiation on fatigue-crack growth 
behavior of three nickel-base alloys, 7:50327 
Stress Corrosion 
Stress corrosion cracking of alloy 600 using the constant strain 
rate test, 7:50193 
INCONEL 617 
Corrosion 
Corrosion experience with a slurry-fed ceramic melter, 7:50888 
(PNL-SA—10316) 
Corrosion Protection 
Compatibility of aluminide-coated Hastelloy x and Inconel 617 
in a simulated gas-cooled reactor environment, 7:50198 (GA- 
A—16668) 
Oxidation 
Compatibility of aluminide-coated Hastelloy x and Inconel 617 
in a simulated gas-cooled reactor environment, 7:50198 (GA- 
A—16668) 
INCONEL 625 
Corrosion 
Corrosion experience with a slurry-fed ceramic melter, 7:50888 
(PNL-SA—10316) 
INCONEL 671 
Corrosion 
High temperature corrosion in peat ash at 475 to 1000°C, 
7:50892 (STUDSVIK-ET—81-109) 
INCONEL 690 
Corrosion 
Corrosion experience with a slurry-fed ceramic melter, 7:50888 
(PNL-SA—10316) 
INCONEL ALLOYS 


See also INCONEL 600 
INCONEL 617 
INCONEL 625 
INCONEL X750 


Physical Radiation Effects 
Corrosion of irradiated Zircaloy and Zircaloy/Inconel 
assemblies, 7:50891 (STUDSVIK—80/2) 
INCONEL X750 
Physical Radiation Effects 
Effect of fast neutron irradiation on fatigue-crack growth 
behavior of three nickel-base alloys, 7:50327 
Wear 
BWR control-rod cobalt-alloy replacement. Final report, 
7:50336 (EPRI-NP—2329) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIANA 
Renewable Energy Sources 
Local strategy for renewable energy, 7:50655 (CONF-801203— 
) 


Uranium Deposits 
Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 
Wind Power 
Wind energy resource assessment for the Great Lakes Region, 
7:50014 (CONF-801203—) 
INDIANA UNIVERSITY CYCLOTRON 
See IU CYCLOTRON 
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INDIUM 
Thermodynamic Properties 
Influence of solute additions of copper and silver on the 
diffusivity and thermodynamic properties of oxygen in liquid 
indium, 7:51031 
INDIUM COMPOUNDS 
Neutron Diffraction 
Problem of neutron spectroscopy of parametrically non- 
equilibrium quasiparticles in solids. Pt. 2. Numerical 
calculations of inelastic scattering cross sections in InSb, 
7:52250 (SINR—E-17-81-61) 
INDONESIA 
Petroleum Industry 
Situation report for petroleum-exporting countries: an update, 
7:49192 (BNL—51495) 
INDOOR AIR POLLUTION 
Potential health effects of residential energy conservation 
measures. Final report Feb 80—Feb 81, 7:51827 (PB—82- 
133315) 
Air Samplers 
Portable miniature sampler for potential airborne carcinogens 
in microenvironments: Phase 2. Evaluation. Final report Nov 
78-Jun 81, 7:51455 (PB—82-129461) 
Health Hazards 
Potential health effects of residential energy conservation 
measures. Final report Feb 80—Feb 81, 7:51827 (PB—82- 
133315) 
Mathematical Models 
Computing transient indoor air quality, 7:51464 (PNL-SA— 
10038) 
Monitoring 
Formaldehyde surface-emission monitor, 7:51438 (CONF- 
820567—1) 
Residential weatherization - indoor air pollution, 7:51463 
(PNL-SA—10020) 
INDUCTION FURNACES 
Design 
High-frequency furnace. Third quarterly report ending June 
30, 1982, 7:49581 (DOE/CS/15077—T3) 
Power Supplies 
High-frequency furnace. Third quarterly report ending June 
30, 1982, 7:49581 (DOE/CS/15077—T3) 
INDUCTORS 
See SOLENOIDS 
INDUSTRIAL LAUNDRIES 
See LAUNDRIES 
INDUSTRIAL PLANTS 
See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COKING PLANTS 
DESALINATION PLANTS 
ETHANOL PLANTS 
FEED MATERIALS PLANTS 
ISOTOPE SEPARATION PLANTS 
METHANOL PLANTS 
NATURAL GAS PROCESSING PLANTS 
OXYGEN PLANTS 
SYNTHETIC FUELS REFINERIES 
WASTE PROCESSING PLANTS 
Electric Batteries 
Customer owned storage--the potential for battery storage in 
industry, 7:50531 (CONF-801203—) 
Energy Conservation 
Reduction of energy consumption in industrial buildings during 
the unoccupied hours, 7:50720 (KTM/E-D—1) 
Energy Consumption 
Reduction of energy consumption in industrial buildings during 
the unoccupied hours, 7:50720 (KTM/E-D—1) 
Equipment 
Final report of performance under Contract No. AC01-80ET- 
41109 for the Department of Energy. Part I. (Phase A001): 
ASPEN support and the development of the FAST 
methodology, 7:51081 (DOE/ET/41109—T1-Pt.1) 
Off-Peak Energy Storage 
Customer owned storage--the potential for battery storage in 
industry, 7:50531 (CONF-801203—) 
Photovoltaic Power Supplies 
Intermediate photovoltaic system application experiment 
operational performance executive summary. Volume 1. For 


INDUSTRY 
Solar Celis 


CDC Light Manufacturing Bldg., San Bernardino, CA, 
7:49735 (SAND—81-7103/1) 
Space Heating 

Reduction of energy consumption in industrial buildings during 

the unoccupied hours, 7:50720 (KTM/E-D—1) 
Waste Heat 
Development and demonstration of aquifer thermal energy 
storage, 7:50520 (CONF-801203—) 
INDUSTRIAL RADIOGRAPHY 
See also X-RAY RADIOGRAPHY 
Radiation Sources 

Evaluation of a racetrack microtron for high-energy 

radiography, 7:51137 (SAND—82-0534C) 
Sensitivity 
Evaluation of a racetrack microtron for high-energy 
radiography, 7:51137 (SAND—82-0534C) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
Anaerobic Digestion 

Methane generation from high-strength industrial wastes with 

the anaerobic biological fluidized bed, 7:50780 
Waste Processing 
Enzymatic removal of dissolved aromatics from industrial 
aqueous effluents, 7:50779 
INDUSTRY 
See also AGRICULTURE 
AUTOMOTIVE INDUSTRY 
BEVERAGE INDUSTRY 
CEMENT INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
CONSTRUCTION INDUSTRY 
ELECTRIC POWER INDUSTRY 
FERTILIZER INDUSTRY 
FOOD INDUSTRY 
FORESTRY 
FURNITURE INDUSTRY 
GLASS INDUSTRY 
LNG INDUSTRY 
MEAT INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
PRINTING AND PUBLISHING INDUSTRY 
RUBBER INDUSTRY 
SOLAR INDUSTRY 
SUGAR INDUSTRY 
SYNTHETIC FUELS INDUSTRY 
TEXTILE INDUSTRY 
WOOD PRODUCTS INDUSTRY 
Energy Conservation 

Overview of energy-conservation-research opportunities, 
7:50734 (PNL—3944) 

State-subsidized energy saving measures in connection with 
industrial processes etc. Annual report 1980 (Denmark), 
7:50589 

State-subsidized energy saving measures in connection with 
industrial processes etc. Annual report 1980 (Denmark), 
7:50772 (NP—275040) 

Energy Consumption 

Energy-conservation indicators, 7:50587 (PNL—4285) 

Residential and industrial energy conservation potential in 
Illinois, 1980 to 2000, 7:50718 (ILLDOE—81/35) 

Energy Demand 

Oak Ridge Industrial Model. Volume III. Data base 

description, 7:50602 (ORNL/CON—S56-Vol.3) 
Geothermal Process Heat 

Geothermal applications for a tannery, 7:50001 (EGG-GTH— 
5575) 

Solar Cell Arrays 

Commercial/industrial photovoltaic module and array 
requirement study. Final report, 7:49716 
(DOE/JPL/955698—81/1) 

Solar Cells 

Commercial/industrial photovoltaic module and array 
requirement study. Final report, 7:49716 
(DOE/JPL/955698—81/1) 
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INERTIAL CONFINEMENT 
Subsidies 


Subsidies 
State-subsidized energy saving measures in connection with 
industrial processes etc. Annual report 1980 (Denmark), 
7:50772 (NP—275040) 
INERTIAL CONFINEMENT 
Use of the spallation neutron source for heavy ion fusion beam 
dynamic studies: proceedings of a workshop held at 
Cosener's House, Abingdon, 7:52436 (PB—82-132036) 
Electron Beams 
Light ion and electron beams for inertial fusion, 7:52337 
Hilacs 
Heavy ion accelerators for inertial fusion, 7:51185 
Ton Beams 
Light ion and electron beams for inertial fusion, 7:52337 
Linear Accelerators 
Berkeley research program on ion-induction linacs for inertial 
fusion, 7:52395 (LBL—14341) 
Microspheres 
Energy and technology review, 7:52318 (UCRL—52000-82-6) 
Plasma Instability 
Pierce instability in neutralized inertial confinement fusion ion 
beams, 7:52417 
Reviews 
Inertial fusion: an energy-production option for the future, 
7:52415 (UCRL—87671) 
Targets 
Investigation of electron-beam charging for inertial- 
confinement-fusion targets. Charged Particle Research 
Laboratory report No. 3-82, 7:49448 (UCRL—15465) 
INFORMATION se 
Standardized Terminology 
Varieties of compound terms and their treatment, 7:52470 
(CONF-820679—1) 
INFORMATION CENTERS 
Data Base Management 

Toxicology Information Response Center: a ten-year 

perspective, 7:51806 (CONF-820624—3) 
INFORMATION SYSTEMS 
Evaluation 
Validation of selected petroleum-product energy-information 
systems. Final report, 7:49194 (DOE/EIA/10423—T1) 
INHIBITORS (ENZYME) 
See ENZYME INHIBITORS 
INPUT-OUTPUT ANALYSIS 
See ENERGY ANALYSIS 
INSECTS 
Biological Indicators 

Monitoring environmental materials and specimen banking 
using terrestrial insects with particular reference to inorganic 
substances and pesticides, 7:50558 

IN-SERVICE INSPECTION 

Eddy-current inspection for steam generator tubing program. 
Annual progress report for period ending December 31, 
1981 (PWR), 7:50177 (NUREG/CR—2305-Vol.4) 

Primary-piping-system inservice-inspection reliability (PWR; 
BWR), 7:50159 (PNL-SA—9016) 

IN-SITU GASIFICATION 
Borehole Linking 

Assessment of underground coal gasification in bituminous 
coals. Final report. Phase II, 7:49007 (DOE/MC/14584— 
1193-Vol.3) 

Assessment of underground coal gasification in bituminous 
coals: research and development programs and preliminary 
field testing designs. Final report, Phase III, 7:49008 
(DOE/MC/14584—1193-Vol.4) 

Development of a new method of forming gasification 
channels at the Angren Podzemgaz station, 7:49056 (UCRL- 
Trans—11764) 

By-Products 

Assessment of underground coal gasification in bituminous 
coals: potential UCG products and markets. Final report, 
Phase I, 7:49006 (DOE/MC/14584—1193-Vol.2-Bk.2) 

Commercialization 
Assessment of underground coal gasification in bituminous 


coals. Final report. Phase II, 7:49007 (DOE/MC/14584— 
1193-Vol.3) 
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Directional Drilling 

Development of a new method of forming gasification 
channels at the Angren Podzemgaz station, 7:49056 (UCRL- 
Trans—11764) 

Economics 

Assessment of underground coal gasification in bituminous 
coals, Final report. Phase II, 7:49007 (DOE/MC/14584— 
1193-Vol.3) 

Assessment of underground coal gasification in bituminous 
coals: research and development programs and preliminary 
field testing designs. Final report, Phase III, 7:49008 
(DOE/MC/14584—1193-Vol.4) 

Environmental Effects 

Assessment of underground coal gasification in bituminous 
coals: research and development programs and preliminary 
field testing designs. Final report, Phase ITI, 7:49008 
(DOE/MC/14584—1193-Vol.4) 

Post-test environmental monitoring of the Pricetown, WV 
UGC test site. Final report, monitoring period October 1, 
1980-September 30, 1981, 7:49100 (DOE/MC/11284—1196) 

Feasibility Studies 

In situ gasification of coals from the L’vov-Volynsk field, 

7:49055 (UCRL-Trans—11775) 
Field Tests 

Assessment of underground coal gasification in bituminous 
coals: research and development programs and preliminary 
field testing designs. Final report, Phase III, 7:49008 
(DOE/MC/14584—1193-Vol.4) 

Post-test environmental monitoring of the Pricetown, WV 
UGC test site. Final report, monitoring period October 1, 
1980-September 30, 1981, 7:49100 (DOE/MC/11284—1196) 

Heat Losses 

Assessment of underground coal gasification in bituminous 
coals. Final report. Phase II, 7:49007 (DOE/MC/14584— 
1193-Vol.3) 

Assessment of underground coal gasification in bituminous 
coals: research and development programs and preliminary 
field testing designs. Final report, Phase III, 7:49008 
(DOE/MC/14584—1193-Vol.4) 

Mathematical Models 

3-D thermodynamic model of underground coal gasification in 
Eastern thin-seam coals. Final report, Task 19, October 1, 
1979-December 31, 1980, 7:49004 (DOE/MC/11284—1160) 

Research Programs 

Assessment of underground coal gasification in bituminous 
coals: research and development programs and preliminary 
field testing designs. Final report, Phase III, 7:49008 
(DOE/MC/14584—1193-Vol.4) 

Site Selection 

Assessment of underground coal gasification in bituminous 
coals. Final report. Phase 1, 7:49005 (DOE/MC/14584— 

1193-Vol.2-Bk.1) 

Assessment of underground coal gasification in bituminous 
coals. Final report. Phase II, 7:49007 (DOE/MC/14584— 
1193-Vol.3) 

IN-SITU RETORTING 
Environmental Impacts 

Assessment and control of water contamination associated with 
shale oil extraction and processing. Progress report, October 

1, 1979-September 30, 1980, 7:49274 (LA—9084-PR) 

Measurements of potential atmospheric pollutants in off-gases 
from the Lawrence Livermore National Laboratory's 6- 
tonne retort, Experiment L-3, 7:51470 (UCRL—53265) 

Mathematical Models 

Feasible control for in-situ retorts. Technical report CS-81-20, 

7:49257 (DOE/ET/13413—T1) 
Waste Water 
Shale-oil-wastewater treatment by evaporation, 7:49264 (PNL- 
SA—8270) 
INSOLATION 
See also SOLAR FLUX 
Correlations 

Correlations of insolation and wind data for SOLMET stations 
(Includes listing of program INTDLS), 7:49527 (SAND—82- 
0094) 
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Measuring Instruments 

Introduction to meteorological measurements and data 
handling for solar energy applications. Task IV. 
Development of an isolation handbook and instrument 
package, 7:49525 (DOE/NBM—2005488) 

INSTITUTIONAL SECTOR 
Total Energy Systems 

Institutional applications of solar total-energy systems. Draft 
final report, 7:49759 (DOE/ET/20264—T1-Vol.1) 

Institutional applications of solar total-energy systems. Draft 
final report. Volume 2. Appendixes, 7:49760 
(DOE/ET/20264—T1-Vol.2) 

INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULIN 
Biological Effects 

Effects of insulin on messenger RNA activities in rat liver, 

7:51613 
INTEGRATED CIRCUITS 
Fabrication 

Planar optical sources and detectors for monolithic integration 
with GaAs MESFET electronics, 7:51146 (SAND—82- 
7005C) 

Light Emitting Diodes 

Planar optical sources and detectors for monolithic integration 
with GaAs MESFET electronics, 7:51146 (SAND—82- 
7005C) 

Photodiodes 

Planar optical sources and detectors for monolithic integration 
with GaAs MESFET electronics, 7:51146 (SAND—82- 
7005C) 

INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTENSIFIERS (IMAGE) 
See IMAGE INTENSIFIERS 
INTERACTING BOSON MODEL 
E2-Transitions 

Interacting-boson-approximation E2 operator in deformed 

nuclei, 7:52209 
Supersymmetry 
Bosons, fermions, symmetries and supersymmetries, 7:52196 
(IPNO-PhN—81-10) 
INTERCALATES 
See CLATHRATES 
INTERCONNECTED POWER SYSTEMS 
Photovoltaic Power Supplies 

Subsystem engineering and development of grid-connected 

photovoltaic systems, 7:49739 (SAND—82-1151C) 
Wind Power Plants 

Medicine Bow wind project, 7:50096 (SERI/CP—635-1340- 

Vol.2) 
Wind Turbines 

Electrical safety and reliability testing at RF WSTC, 7:50080 
(SERI/CP—635-1340-Vol.2) 

Interfacing a Gemini line-synchronous, line-commutated 
inverter with a local utility and a mini-grid, 7:50091 
(SERI/CP—635-1340-Vol.2) 

Interfacing the MOD-2 complex with the Bonneville Power 
Administration's transmission system, 7:50092 (SERI/CP— 
635-1340-Vol.2) 

Small wind turbine effects on distribution system operations, 
7:50086 (SERI/CP—635-1340-Vol.2) 

INTERFACES 
Acoustic Measurements 

Locating interfaces in vertically-layered materials and 
determining concentrations in mixed materials utilizing 
acoustic-impedance measurements (Patent application), 
7:51396 

Ultrasonic Testing 

Locating interfaces in vertically-layered materials and 
determining concentrations in mixed materials utilizing 
acoustic-impedance measurements (Patent application), 
7:51396 

INTERFACIAL TENSION 
See SURFACE TENSION 


IODINE 
Activation Analysis 


INTERMEDIATE BOSONS 
Final-State Interactions 
Physics parameters, 7:51997 (SLAC—247) 
Pair Production 
Production of polarized W*~ and Z° bosons in hadron 
collisions, 7:52047 (KFTI—80-40) 
INTERMEDIATE MASS NUCLEI 
Electron Reactions 
Electroexitation of M1 and M2 resonances in spherical nuclei, 
7:52153 (JINR-R—4-80-817) 
Excited States 
Electroexitation of M1 and M2 resonances in spherical nuclei, 
7:52153 (JINR-R—4-80-817) 
INTERMEDIATE NEUTRONS 
Slowing-Down 
Possibility of experimental analysis of slowing down neutrons 
of 1 keV energy, 7:52223 (JINR-R—3-80-672) 
INTERMEDIATE TECHNOLOGY 
See APPROPRIATE TECHNOLOGY 
INTERMETALLIC COMPOUNDS 
Chemical Preparation 
Oxygen-stabilized zirconium-vanadium-iron alloy (Patent), 
7:50916 
INTERMOLECULAR FORCES 
Electronic transitions and intermolecular forces. Experiments 
and calculations, 7:50857 (INIS-mf—6867) 
INTERNAL COMBUSTION ENGINES 


See also DIESEL ENGINES 
GAS TURBINE ENGINES 
SPARK IGNITION ENGINES 


Waste Heat Utilization 
Distilling alcohol with waste automobile heat. Final report, 
7:50765 (DOE/AF/92017—T3) 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERNATIONAL ENERGY AGENCY 
Research Programs 
Biomass energy systems identification. A report to the IEA 
Forestry Energy Project, 7:50672 (NE/BIO—81/23) 
INTERNATIONAL NUCLEAR DATA COMMITTEE 
INDC discrepancy file 1979, 7:52095 (INDC—32/L) 
Documentation 
Table of content translations of Soviet reports received by the 
INDC Secretariat, 7:52472 (INDC(CCP)—158/L) 
WRENDA 81/82. World request list for nuclear data, 7:52096 
(INDC(SEC)—78/URSF) 
INTERNATIONAL ORGANIZATIONS 
See also CERN 
EUROPEAN COMMUNITIES 
ICRP 
INTERNATIONAL NUCLEAR DATA COMMITTEE 
Demonstration Programs 
International Energy Agency projects in Spain, 7:49753 
(CONF-801203—) 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INTOR TOKAMAK 
Coordinated Research Programs 
Key features of INTOR nuclear systems, 7:52428 
INVERTERS 
Testing 
Interfacing a Gemini line-synchronous, line-commutated 
inverter with a local utility and a mini-grid, 7:50091 
(SERI/CP—635-1340-Vol.2) 
IODINATED ALIPHATIC HYDROCARBONS 
See also METHYL IODIDE 
Catalytic Effects 
Inhibition of hydrocarbon oxidation in laminar flames and 
detonations by halogenated compounds, 7:51069 (UCRL— 
87077) 
IODINE 
Natural iodine removal mechanisms in a reactor containment 
building, 7:50435 (INIS-mf—6937) . 
Activation Analysis 
Application of neutron-activation analysis to the determination 
of leach rates of simulated nuclear-waste forms, 7:49337 
(ANL—81-34) 





IODINE 
Activation Analysis 


Gamma activation analysis with the MT 22 microtron and its 
applicability to geological samples and raw silicon. 
Determination of lead, 7:50981 (Zf1-Mitt—46) 

Chemical Reactions 

Improved efficiency in the sulfur dioxide - iodine hydrogen 

cycle through the use of magnesium oxide, 7:49475 
Filtration 

Summary of in-situ tests of filter systems in nuclear power 

stations, 7:50347 (STUDSVIK-K2—80-322) 
X-Ray Fluorescence Analysis 

X-ray fluorescence techniques for thyroid imaging methods 

and results, 7:51694 
IODINE 125 
Isotope Production 

Production of pure iodine-125 from irradiated compressed 

xenon-gas, 7:51055 (INIS-mf—6937) 
IODINE 127 
Radioactivation 

Photon-activation therapy, 7:51659 (BNL—31401) 

Radiation enhancement with 1*7I-deoxyuridine, 7:51661 
(BNL—31491) 

IODINE 131 
Biological Half-Life 

Studies of whole-body retention for incorporation dosimetry in 

case of renal insufficiency, 7:51795 
Ecological Concentration 

Progress report, July 1980-December 1981, 7:51514 

(DOE/EV/01643—144) 
Radiation Monitoring 

Physico-chemical radioiodine species in the exhaust air of a 

pressurized water reactor (PWR3), 7:50344 (KFK—3207) 
Retention 

Studies of whole-body retention for incorporation dosimetry in 

case of renal insufficiency, 7:51795 
Stack Disposal 

Physico-chemical radioiodine species in the exhaust air of a 

pressurized water reactor (PWR3), 7:50344 (KFK—3207) 
IODINE COMPOUNDS 

Natural iodine removal mechanisms in a reactor containment 

building, 7:50435 (INIS-mf—6937) 
IODODEOXYURIDINE 
Radiosensitivity Effects 

Photon-activation therapy, 7:51659 (BNL—31401) 

Radiation enhancement with '*7I-deoxyuridine, 7:51661 
(BNL—31491) 

ION ACOUSTIC WAVES 
Damping 

Influence of the intensive short-wave ion sound on the 
dissipation of the HF energy in the regime of strong 
Langmuir turbulence, 7:52303 (ITF—81-64-R) 

Parametric Instabilities 

Theory of double resonance parametric excitation in plasmas. 

Pt.2., 7:52334 
ION BEAM TARGETS 
Compression 
Compression of thermonuclear fuel targets by charged particle 
beams, 7:52384 (IAE—3331/6) 
Knock-On Reactions 
Knock-on particle preheat in ion beam fusion targets, 7:52416 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION BEAMS 
Beam Neutralization 

Pierce instability in neutralized inertial confinement fusion ion 

beams, 7:52417 
Photoelectron Spectroscopy 

Laser photoelectron spectroscopy of ions. Progress report, 

7:51942 (DOE/ER/10722—T2) 
RBE 
Survival of oxygenated and hypoxic tumor cells in the 


extended-peak regions of heavy charged-particle beams, 
7:51753 


ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 

ION SOURCES 
See also ELECTRON BEAM ION SOURCES 
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rf plasma sources for neutral-beam-injection systems. Quarterly 
technical progress report, 15 July 1982, 7:52348 
(DOE/ER/52071—T4) 
Beam Injection 
30-kV proton injector for PIGMI, 7:51290 (LA—90234-C) 
Design 
Accelerated heavy ion beams from a test injector for negative 
ions, 7:51261 (INIS-mf—6948) 
Efficiency 
Use of finite J/sub 0/ for increasing the ion efficiency of high- 
impedance diodes, 7:52401 (NRL-MR—4773) 
Electrodes 
Electrostatic plugging of leaks in a multidipole device, 7:51299 
Energy Balance 
Particle and energy balance in ion source discharge, 7:52383 
(IAE—3322/7) 
ION-ATOM COLLISIONS 
Coulomb Ionization 
Coherent Coulomb ionization of the 1s o molecular orbital in 
slow asymmetric ion-atom collisions, 7:51948 (NP—1903353) 
ION-DRAG ACCELERATORS 
See ELECTRON-RING ACCELERATORS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
See also FISSION CHAMBERS 
Efficiency ; 
Comparison of detector materials for time-of-flight positron 
tomography, 7:51673 (LBL—14544) 
IONOSPHERE 
Data Processing 
Computer program for processing ionosphere data, 7:51929 
(FOA-C—30207-E2) 
Ionic Composition 
Observations of outflowing ion beams on auroral field lines at 
altitudes of many earth radii, 7:51931 (KGI—055) 
IONOSPHERIC STORMS 
Ionospheric disturbances during the period 30 April to 5 May 
1976. Master's thesis, 7:51927 (AD-A—106427/8) 
IOWA 
Wind Power 
Wind resource assessment in the north central United States, 
7:50013 (CONF-801203—) 
IRAN 
Natural Gas Processing Plants 
Gas processing projects in the Middle East, 7:49241 (CONF- 
820323—) 
Petroleum Industry 
Situation report for petroleum-exporting countries: an update, 
7:49192 (BNL—51495) 
IRAQ 
Natural Gas Processing Plants 
Gas processing projects in the Middle East, 7:49241 (CONF- 
820323—) 
Petroleum Industry 
Situation report for petroleum-exporting countries: an update, 
7:49192 (BNL—51495) 
IRIDIUM COMPLEXES 
Excited States 
Solar energy storage based on metal complexes, 7:49462 
(BNL—31232) 
Redox Potential 
Solar energy storage based on metal complexes, 7:49462 
(BNL—31232) 
IRON 
Activation Analysis 
Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 
Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 
Instrumental activation analysis of molybdenites, 7:50982 (ZfI- 
Mitt—46) 
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Phase Transformations 


National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Catalytic Effects 

Investigation of sulfur-tolerant catalysts for selective synthesis 
of hydrocarbon liquids from coal-derived gases, 7:49486 
(DOE/ET/14809—10) 

Relative catalytic activity of iron containing minerals for the 
hydrogasification of coal, 7:49050 (SAND—82-0642C) 

Research on solvent-refined coal. Quarterly technical progress 
report, July 1-September 30, 1981, 7:49018 
(DOE/PC/40005—9) 

Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Fracturing 

Effect of sulfur and antimony on the intergranular fracture of 

iron at cathodic potentials, 7:50899 
Hydrogen Embrittlement 

Effect of sulfur and antimony on the intergranular fracture of 

iron at cathodic potentials, 7:50899 
Leaching 

Evaluation of bulk properties of radwaste glass and ceramic 
container materials to determine long-term stability, 7:49371 
(NUREG/CR—2737) 

Materials Recovery 
Removal of metals from coal ash, 7:49096 
Neutron Transport 

Study of the resonance effects in the processes of fast neutron 

scattering, 7:52211 (FEI—1048) 
Oxidation 

Effects of elevated pressures on iron- and sulfur-oxidizing 
bacteria, 7:50784 

Fixed film biokinetics of ferrous iron oxidation, 7:50782 

Phase Transformations 

Examination of the validity of existing empirical formulae for 

the calculation of M/sub s/ temperature, 7:50900 
Quantitative Chemical Analysis 

Feedwater cleanup for combined electrolysis catalytic 

exchange. Final report, 7:49370 (MLM—2970) 
Solution Mining 

Effects of elevated pressures on iron- and sulfur-oxidizing 

bacteria, 7:50784 
Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX— 132-82) 

Surface Properties 
Surface film softening in Ni-plated iron single crystals, 7:50928 
X-Ray Radiography 

Characteristic functions of scattered photons in radiography of 

iron slabs, 7:50860 (INIS-mf—6937) 
IRON 59 
Metabolism 

Action of a specific iron chelate for the metabolism of iron-59 
in subjects affected with thalassemia major (Desferal), 
7:51723 (CNEN-RT/PROT—(82)2) 

IRON ALLOYS 
See also IRON BASE ALLOYS 
Chemical Preparation 

Oxygen-stabilized zirconium-vanadium-iron alloy (Patent), 

7:50916 
Creep 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation 
and Development Program. Progress report, April 1-June 
30, 1981, 7:50294 (DOE/ET/34202—57) 


Dehydridation 

Irreversible effects in the FeTi/H system, 7:50932 (BNL— 

31189R) 
Fatigue 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation 
and Development Program. Progress report, April 1-June 
30, 1981, 7:50294 (DOE/ET/34202—57) 

Hydridation 

Irreversible effects in the FeTi/H system, 7:50932 (BNL— 

31189R) 
Laser-Radiation Heating 

Mass transport in laser surface alloying: Iron-nickel system, 

7:50895 
Mass Transfer 
Mass transport in laser surface alloying: Iron-nickel system, 
7:50895 
Phase Studies 
On the phase separation of certain amorphous alloys, 7:50911 
Sorptive Properties 

Hydrogen storage and purification systems. II. August 1972- 

June 1974, 7:49478 (BNL—19436) 
Tensile Properties 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation 
and Development Program. Progress report, April 1-June 
30, 1981, 7:50294 (DOE/ET/34202—57) 

IRON BASE ALLOYS 
See also STEELS 
Corrosion Resistance 

Materials for radiant coolers of entrained slagging gasifiers, 
7:49042 (EPRI-AP—2394) 

Sulfidation-resistant alloy/cladding for internal components of 
coal-conversion equipment. Volume 2. Cladding 
development. Final report, 7:50842 (DOE/ET/10675—1) 

Deformation 

Deformation of metastable austenitic steels at low 

temperatures, 7:50866 (NBSIR—82-1667) 
Elasticity 

Anomalous low-temperature elastic-constant behavior of Fe- 
20Cr-16Ni-6Mn, 7:50876 (NBSIR—82-1667) 

Manganese contributions to the elastic constants of face- 
centered-cubic Fe-Cr-Ni stainless steels, 7:50875 (NBSIR— 
82-1667) 

Flow Stress 

Temperature dependence of flow strength of Fe-20Cr-16Ni- 
6Mn-0.2N and Fe-18Cr-10Ni-1.5Mn-0.1N (304LN) austenitic 
steels, 7:50867 (NBSIR—82-1667) 

Microstructure 

Microstructure and tensile properties of neutron-irradiated 

(FEo 61Nio 39)s V ordered alloy, 7:50835 (CONF-820628—5) 
Physical Radiation Effects 

Microstructure and tensile properties of neutron-irradiated 

(FEo 6:1Nio 39)3 V ordered alloy, 7:50835 (CONF-820628—5) 
Protective Coatings 

Materials for radiant coolers of entrained slagging gasifiers, 

7:49042 (EPRI-AP—2394) 
Tensile Properties 

Microstructure and tensile properties of neutron-irradiated 

(FEb 6:1Nio 39)3V ordered alloy, 7:50835 (CONF-820628—5) 
TRON COMPLEXES 

Chemically modified carbon, nickel and platinum electrodes. 
Final report, 1/15/80-8/31/81, 7:51027 (DOE/ER/10589— 
1(FINAL)) 

Excited States 

Solar energy storage based on metal complexes, 7:49462 

(BNL—31232) 
Redox Potential 
Solar energy storage based on metal complexes, 7:49462 
(BNL—31232) 
Solubility 
Borates of trivalent iron, 7:51005 (SAND—82-6009) 
Synthesis 
Borates of trivalent iron, 7:51005 (SAND—82-6009) 
IRON HYDRIDES 
Phase Transformations 

Irreversible effects in the FeTi/H system, 7:50932 (BNL— 

31189R) 





IRON OXIDES 
Catalytic Effects 


TRON OXIDES 
Catalytic Effects 
Relative catalytic activity of iron containing minerals for the 
hydrogasification of coal, 7:49050 (SAND—82-0642C) 
Research on solvent-refined coal. Quarterly technical progress 
report, July 1-September 30, 1981, 7:49018 
(DOE/PC/40005—9) 
Role of non-ferrous coal minerals and by-product metallic 
wastes in coal liquefaction. Technical progress report, March 
1, 1981-May 31, 1981, 7:49001 (DOE/ET/14806—21) 
Study of Fischer-Tropsch synthesis through the use of surface 
intermediate scavengers. Progress report, August 1, 1981- 
July 31, 1982, 7:51017 (DOE/ER/10720—3) 
Materials Recovery 
Advanced research and technology. Direct utilization: 
recovery of minerals from coal fly ash. Technical progress 
report, July 1, 1981-September 30, 1981, 7:49088 (IS—4785) 
Uses 
Advanced research and technology: direct utilization, recovery 
of minerals from coal fly ash. Fossil-Energy Program 
technical progress report, October 1, 1981-December 31, 
1981, 7:49089 (IS—4793) 
IRON SULFATES 
Catalytic Effects 
Relative catalytic activity of iron containing minerals for the 
hydrogasification of coal, 7:49050 (SAND—82-0642C) 
Role of non-ferrous coal minerals and by-product metallic 
wastes in coal liquefaction. Technical progress report, March 
1, 1981-May 31, 1981, 7:49001 (DOE/ET/14806—21) 
IRON SULFIDES 


See also PYRITE 
PYRRHOTITE 


Catalytic Effects 
Effect of additives on the stoichiometry of iron sulfides formed 
during liquefaction of a Powhatan No. 5 coal, 7:49062 
(DOE/PC/30010—T1) 
In situ Moessbauer study of the reaction of pyrite with model 
compounds, 7:49064 (DOE/PC/30010—T1) 
Chemical Preparation 
Synthesis and evaluation of new cathode materials for 
rechargeable lithium batteries. Annual report, April 26, 1976- 
September 15, 1977, 7:50533 (DOE/SF/90363—T1) 
Chemical Reactions 
In situ Moessbauer study of the reaction of pyrite with model 
compounds, 7:49064 (DOE/PC/30010—T1) 
Phase Transformations 
Moessbauer study of the thermal decomposition of FeS: in 
coal, 7:49061 (DOE/PC/30010—T1) 
IRON-AIR BATTERIES 
Research Programs 
Metal-air battery research and development. Summary report 
1981, 7:50538 (UCID—19440) 
TRON-NICKEL BATTERIES 
Design 
Development of the nickel-iron battery system for electric 
vehicle propulsion, 7:50812 
Westinghouse nickel iron battery design and performance, 
7:50811 
Performance 
Development of the nickel-iron battery system for electric 
vehicle propulsion, 7:50812 
Westinghouse nickel iron battery design and performance, 
7:50811 
Performance Testing 
Status of nickel/zinc and nickel/iron battery technology for 
electric vehicle applications, 7:50540 
IRRIGATION 
Tracer Techniques 
Radiotracers technique using a molybdenum-technetium 
generator in an agricultural irrigation system, 7:51718 (INIS- 
mf—6937) 
IRT REACTOR 
Modifications 
Reconstruction of the IRT research nuclear reactor for the 
power of 5 MW, 7:50372 (LAFI—012) 
Reactor Cores 
Reconstruction of the IRT research nuclear reactor for the 
power of 5 MW, 7:50372 (LAFI—012) 


ERA Vol. 7, No. 19 / 2248 


ISABELLE STORAGE RINGS 
Meetings 
ISABELLE: proceedings of the 1981 Summer Workshop. 
Volume 1. Lectures, 7:51301 (BNL—51443-Vol.1) 
Superconducting Magnets 
Orbit effects of the end field multipoles in superconducting 
magnets, 7:51307 
ISOBUTANE 
See 2-METHYLPROPANE 
ISOPENTANE 
See 2-METHYLBUTANE 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE RATIO 
Errors 
Non-constant relative atomic masses due to varying isotopic 
abundance of polynuclidic elements and their effect on the 
accuracy of analytical results, 7:50977 (Zfl-Mitt—46) 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 


See also ELECTROMAGNETIC ISOTOPE SEPARATION 
GAS CENTRIFUGATION 
GAS CENTRIFUGES 
LASER ISOTOPE SEPARATION 


Tokai works annual progress report, January 1979-March 1980, 
7:50939 (PNCT—831-80-01) 
Ion Exchange 
Measurement of liquid mixing characteristics in large-sized ion 
exchange column for isotope separation by stepwise response 
method, 7:51000 (JAERI-M—9573) 
ISOTOPE SEPARATION PLANTS 


See also CENTRIFUGE ENRICHMENT PLANTS 
GASEOUS DIFFUSION PLANTS 


Scrap Metals 
Metal-smelting facility, 7:49338 (CONF-820418—13) 
ISRAEL 
Nuclear Power Plants 
Sites for nuclear power stations in Israel-Demographic aspects, 
7:50342 (INIS-mf—6937) 
Siting of nuclear power plants in Israel, 7:50341 (INIS-mf— 
6937) 
ISX TOKAMAK 
Reviews 
Fusion research at ORNL, 7:52403 (ORNL/TM—8316) 
ITALY 
Energy Systems 
Sardinia energy planning, 7:50593 (CONF-801203—) 
Nuclear Industry 
Legal status of engineering companies, 7:50576 (INIS-mf— 
6890) 
Reactor Licensing 
Legislation on nuclear siting and the Italian experience, 7:50267 
(INIS-mf—6881) 
IU CYCLOTRON 
Magnetic Spectrometers 
IUCF double magnetic spectrometer system, 7:51250 
(ANL/PHY—81-2) 
IUDR 
See IODODEOXYURIDINE 
IUS 
See TOTAL ENERGY SYSTEMS 


JAERI TANDEM ACCELERATOR 
Background Radiation 
Estimation of neutron backgrounds at neutron target room in 
JAERI 20 MV Tandem Accelerator Facility, 7:51175 
(JAERI-M—9614) 
JAILS 
See PUBLIC BUILDINGS 
JAMES A. FITZPATRICK REACTOR 
See FITZPATRICK REACTOR 
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JAPAN 
Nuclear Power Plants 
Selected review of foreign licensing practices for nuclear 
power plants, 7:50286 (NUREG/CR—2664) 
Reactor Licensing 
Licensing procedures and siting problems of nuclear power 
stations in Japan, 7:50265 (INIS-mf—6879) 
JAW 
Chemical Analysis 
Examination of the lead contents in tartar, dental hard tissues, 
alveolar bones, and venous blood, 7:51823 (NP—2903756) 
Displacement Gages 
Imaging of small radioactive point source displacement. 
Application to the computer assisted measurements of 
mandibular motion, 7:51697 
Dynamic Function Studies 
Imaging of small radioactive point source displacement. 
Application to the computer assisted measurements of 
mandibular motion, 7:51697 
JET ENGINE FUELS 
Biological Effects 
Paraho environmental data. Part V. Biological effects, 7:49271 
(DOE/EV/04708—T2-Pt.5) 
Carcinogenesis 
Paraho environmental data. Part V. Biological effects, 7:49271 
(DOE/EV/04708—T2-Pt.5) 
Chemical Composition 
Paraho environmental data. Part VII. End use, 7:49273 
(DOE/EV/04708—T2-Pt.7) 
Economics 
State-energy price system. Volume II: data base development, 
7:50604 (PNL—4265-Vol.2) 
Mutagen Screening 
Paraho environmental data. Part V. Biological effects, 7:49271 
(DOE/EV/04708—T2-Pt.5) 
Physical Properties 
Paraho environmental data. Part VII. End use, 7:49273 
(DOE/EV/04708—T2-Pt.7) 
Prices 
State-energy price system. Volume I: overview and technical 
documentation, 7:50603 (PNL—4265-Vol.1) 
JETS 
Laser Radiation 
PICLE: a 2-D code for laser-beam - gas-jet interaction studies, 
7:52391 (KMSF-U—1195) 
JINR SYNCHROTRON 
Beam Extraction 7 
Data interchange between synchrophasotron beam slow 
extraction system EC-1010 computer and ALPHA 
spectrometer, 7:51269 (JINR—10-81-261) 
Disturbances 
Reasons of distortion of the magnetic field inhomogeneity 
index of the Dubna synchrophasotron at an initial stage of 
acceleration, 7:51212 (JINR—9-81-562) 
Magnetic Fields 
Reasons of distortion of the magnetic field inhomogeneity 
index of the Dubna synchrophasotron at an initial stage of 
acceleration, 7:51212 (JINR—9-8 1-562) 
On-Line Control Systems 
Data interchange between synchrophasotron beam slow 
extraction system EC-1010 computer and ALPHA 
spectrometer, 7:51269 (JINR—10-81-261) 
Operation 
JINR synchrophasotron. Operation and improvement (The 1-st 
quarter of 1980), 7:51176 (JINR—9-80-626) 
JINR synchrophasotron. Operation and improvement (the 4th 
quarter, 1980), 7:51177 (JINR—9-81-382) 
JINR synchrophasotron. Operation and improvement (lst 
quarter, 1981), 7:51178 (JINR—9-8 1-440) 
Performance 
JINR synchrophasotron. Operation and improvement (the 4th 
quarter, 1980), 7:51177 (JINR—9-81-382) 
Power Amplifiers 
JINR synchrophasotron. Operation and improvement (ist 
quarter, 1981), 7:51178 (JINR—9-81-440) 
JOINTS 
See also WELDED JOINTS 


Mathematical Models 
Continuum description for jointed media, 7:51901 (SAND—81- 
2615) 

JOINTS (ANATOMY) 

See BONE JOINTS 
JUNCTIONS 

See JOINTS 
JUNCTIONS (SEMICONDUCTOR) 

See SEMICONDUCTOR JUNCTIONS 


K 


KANSAS 
Injection Wells 
Enhanced oil-recovery operatiohs in Kansas 1979, 7:49179 
(NP—2902040) 
Enhanced oil-recovery operations in Kansas. Energy resources 
series 11, 7:49177 (NP—2902036) 
Oil Wells 
Enhanced oil-recovery operations in Kansas 1978. Energy 
resources, Series 15, 7:49178 (NP—2902037) 
Vanpooling 
Kansvan: an energy and money saving vanpooling program for 
all Kansans, 7:50759 (DOE/AF/93013—T3) 
Wind Power 
Wind resource assessment in the south central United States, 
7:50018 (CONF-801203—) 
KAON MINUS REACTIONS 
Charge-Exchange Reactions 
Production of AA hypernuclei in the (K~,K*) reaction, 
7:51971 (BNL—31095) 
KAON MINUS-PROTON INTERACTIONS 
Correlations 
Study on interference correlations between pions in K~ p 
interactions at 32 GeV/c, 7:51979 (IFVE-OEIPK—80- 
119/SERP-E-77) 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KEK LINAC 
Polarimeters 
Polarimeters at KEK, 7:51272 (KEK—81-3) 
KEK SYNCHROTRON 
Neutron Dosimetry 
Measurement of neutrons in the mixed radiation field at KEK, 
7:51351 (KEK—80-1) 
Polarimeters 
Polarimeters at KEK, 7:51272 (KEK—81-3) 
KELP 
See SEAWEEDS 
KELVIN-HELMHOLTZ INSTABILITY 
See HELMHOLTZ INSTABILITY 
KENTUCKY 
Air Quality 
Ambient No, NO2, and Os measurements in the vicinity of 
TVA’'s Allen and Paradise coal-fired steam plants, 7:51467 
(TVA/AQB-I—80-11) 
Energy Supplies 
Report of the Task Force on Energy to the Commission on the 
Future of the South, 7:50597 (DOE/R4/10285—T1) 
Small-Scale Hydroelectric Power Plants 
Developer's guide to small-scale hydroelectric development in 
the southeast, 7:49519 (DOE/R4/20004—T7) 
Uranium Deposits 
Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 
Wind Power 
Wind resource assessment in the east central United States, 
7:50017 (CONF-801203—) 





KERNFORSCHUNGSZENTRUM KARLSRUHE 
Research Programs 


KERNFORSCHUNGSZENTRUM KARLSRUHE 
Research Programs 
Annual report, July 1, 1979-June 30, 1980, 7:50567 (KFK— 
3068) 
Safeguards 
Annual report of the Nuclear Safeguards Project 1980, 7:49430 
(KFK—3169) 
KEROSENE 
Economics 
State-energy price system. Volume II: data base development, 
7:50604 (PNL—4265-Vol.2) 
Prices 
State-energy price system. Volume I: overview and technical 
documentation, 7:50603 (PNL—4265-Vol.1) 
KETONES 
See also ACETONE 
Complexes 
Inactivation of trypsin-like proteases by depsipeptides of p- 
guanidinobenzoic acid, 7:51622 
KETOVALERIC ACID-GAMMA 
See LEVULINIC ACID 
KEVLAR 
See ARAMIDS 
KIDNEY STONES 
See URINARY TRACT 
KIDNEYS 
Uptake 
Sup(99m)Tc-thioglucose. A novel radiopharmaceutical for 
kidney diagnosis, 7:51686 
KILNS 
Design 
Controlled air and rotary kiln proof-of-principle tests, 7:49355 
(EGG-TF—5866) 
Energy Consumption 
Energy use in the kilning, curing, drying and brewing 
industries, 7:50775 (NZERDC—64) 
Performance Testing 
Controlled air and rotary kiln proof-of-principle tests, 7:49355 
(EGG-TF—5866) 
KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KINETICS EQUATION (REACTOR) 
See REACTOR KINETICS EQUATIONS 
KLYSTRONS 
Reviews 
High-power klystrons: a new breath, a second youth, 7:51291 
(LA—90234-C) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KRYPTON 76 
Energy Levels 
Collective band structure to high spin and shape coexistence in 
Kr, 7:52142 
KRYPTON 85 
Radiation Monitoring 
Collection and analysis of environmental radiation data using a 
desktop computer, 7:51482 (DOE/EML—398) 
KUR REACTOR 
Rabbit Tubes 
Reconstruction of pneumatic irradiation facility in Kyoto 
University Reactor, 7:50371 (KURRI-TR—202) 
KUWAIT 
Natural Gas Processing Plants 
Gas processing projects in the Middle East, 7:49241 (CONF- 
820323—) 
Petroleum Industry 
Situation report for petroleum-exporting countries: an update, 
7:49192 (BNL—51495) 
KYOTO UNIVERSITY REACTOR 
See KUR REACTOR 
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L CODES 
Computer Codes 
LEAKY: a computer program for estimating the distribution 

of moisture and other gases in permeable containers, 7:50948 
(SAND—82-0107) 

LA CROSSE BOILING WATER REACTOR 

See LACBWR REACTOR 
LABELLED COMPOUNDS 


See also RADIOPHARMACEUTICALS 
TRITIUM COMPOUNDS 


Toxicity 
Lethality of auger electrons from the decay of bromine-77 in 
the DNA of mammalian cells, 7:51754 
Uptake 
Lethality of auger electrons from the decay of bromine-77 in 
the DNA of mammalian cells, 7:51754 
LACBWR REACTOR 
Legal Aspects 
Systematic Evaluation Program. Status summary report, 
7:50439 (NUREG—0485-Vol.4-No.6) 
Reactor Safety 
Systematic Evaluation Program. Status summary report, 
7:50439 (NUREG—0485-Vol.4-No.6) 
LACTOSE 
Biosynthesis 
Glucose metabolite patterns as markers of functional 
differentiation in freshly isolated and cultured mouse 
mammary epithelial cells, 7:51624 
LAGRANGIAN FIELD THEORY 
Gauge Invariance 
Classical field theory with L(x, PSI, PSI/sub x/, ...) 
Lagrangian in N-dimensional x-space, 7:52086 (JINR-R—17- 
81-98) 
Yang-Feldman Formalism 
Integrability of Yang-Feldman equations for two-dimensional 
models of quantum field theory connected with generalized 
Toda lattice, 7:52075 (IFVE-OTF—81-52) 
LAKES 
Geochemical Surveys 
Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 
Sediments 
Mercury in lake sediments, 7:51551 (KHM-I—04) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Particle Production 
Baryon production at PEP, 7:51998 (SLAC-PUB—2810) 
Semileptonic Decay 
Semi-leptonic decays of hyperons, 7:51995 (LAL—81-12) 
LAMBDA-2250 RESONANCES 
Weak Hadronic Decay 
Detection of a baryon Asub(c) with free charm in diffractive 
proton-proton interactions, 7:51982 (INIS-mf—6960) 
LAMBS 
See SHEEP 
LAMINOGRAPHY 
See TOMOGRAPHY 
LAMPF LINAC 
Planning 
LAMPF II reports. No. 1. Clinton P. Anderson Meson Physics 
Facility. Status report, 7:51179 (LA—9433-SR) 
LAND POLLUTION 
See also ACID MINE DRAINAGE 
Terrestrial perturbation experiments for environmental 
assessment, 7:51497 
Environmental Transport 
Formulations of the physicochemical processes in the ORNL 
unified transport model for toxicants (UTM-TOX). Interim 
report, 7:51553 (ORNL/TM—8013) 
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LAND RECLAMATION 
Revegetation 

Revegetation of acidic coal refuse: effects of soil cover 
material depth and limiting rate on initial establishment, 
7:49097 (ANL/LRP—17) 

Soil-moisture retention curves for evaluating plant moisture 
availability of cover materials and coal refuse from the 
Staunton 1 reclamation demonstration project, 7:49098 
(ANL/LRP-TM—21) 

Survival and growth of wildlife shrubs and trees on acid-mine 
spoil, 7:49107 (TVA—2902191) 

LANGMUIR PROBE 
Boundary Layers 

Langmuir probe measurements of double-layers in a pulsed 

discharge, 7:52335 
Calibration 

Key contributions in MHD power generation. Quarterly 
technical progress report, June 1-August 31, 1980, 7:50681 
(DOE/ET/15518—6) 

LANGUAGES (PROGRAMMING) 

See PROGRAMMING LANGUAGES 

LANTHANUM 
Activation Analysis 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 

Instrumental activation analysis of molybdenites, 7:50982 (Zfl- 
Mitt—46) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Mass Spectroscopy 

Methodical investigations of mass spectroscopic analysis of 
geological samples with relatively high contents of rare 
earths, 7:50979 (Zfl-Mitt—46) 

LANTHANUM 131 
Energy Levels 

Low-lying excited states of !*1La and sup(131, 133)Ba within 
the framework of quasiparticle-phonon model, 7:52154 
(JINR-R—4-8 1-180) 

LANTHANUM ALLOYS 
Sorptive Properties 
Hydrogen storage and purification systems. II. August 1972- 
June 1974, 7:49478 (BNL—19436) 
LAPLACE EQUATION 
Integral Equations 
Solving the two-dimensional Laplace equation by the method 


of boundary integral equations, 7:52260 (JINR—11-81-398) 
LARGE COIL PROGRAM 


Reviews 
Fusion research at ORNL, 7:52403 (ORNL/TM—8316) 
LARGE INTESTINE 
Carcinogenesis 
Effects of dietary bran and the colon carcinogen 1,2- 


dimethylhydrazine on faecal B-glucuronidase activity in 
mice, 7:51859 


Delayed Radiation Effects 
Studies of the mortality of A-bomb survivors - 7. Mortality, 
1950-1978: part 1. Cancer mortality, 7:51755 


LASER TARGETS 
Laser Implosions 


LASER CAVITIES 
Alignment 
HSURIA cone centration. Final report (Half symmetrical 
unstable resonator with internal axicons), 7:51111 (AD-A— 
106348/6) 
LASER FUSION REACTORS 
Control Systems 


Fusion reactor control study. Volume 4: inertial confinement 
reactors. Final report, 7:52371 (EPRI-AP—2293-Vol.4) 
First Wall 
Research on the HYLIFE liquid-first-wall concept for future 
laser-fusion reactors, 7:52409 (UCRL—15367-Pt.2) 
Radiation Protection 
Stability of the lithium ‘waterfall’ first wall protection concept 
for inertial confinement fusion reactors, 7:52433 
Reviews 
Inertial fusion: an energy-production option for the future, 
7:52415 (UCRL—87671) 
LASER IMPLOSIONS 
Increasing the effective bandwidth of a laser-fusion driver, 
7:52388 (KMSF-U— 1088) 
Plasma Diagnostics 
Backlighting prospects for ICF targets, 7:52320 (UCRL— 
86424) 
Research Programs 
April-June 1981, quarterly progress report, 7:52389 (KMSF- 
U—1165) 
July-September 1981, quarterly progress report, 7:52390 
(KMSF-U—1183) 
LASER ISOTOPE SEPARATION 
Procedure for producing a uranium compound enriched with 
the U235 isotope and suitable for the production of nuclear 
fuels for nuclear reactors (Patent), 7:49317 (LA-tr—82-24) 
Hydrodynamics 
Hydrodynamic description of the expansion of vaporized gas, 
7:49313 (INIS-mf—6937) 
Mathematical Models 
Modeling studies of two-step dissociation method of isotope 
enrichment of diatomic molecules, 7:51935 (ATR—76(7473)- 
1) 
LASER RADIATION 
Beam Optics 
Effects of strong turbulence on short wavelength laser - 
experimental determination of mean square wander angle. 
Final report, 7:51112 (AD-A—106776/8) 
Interactions 
PICLE: a 2-D code for laser-beam - gas-jet interaction studies, 
7:52391 (KMSF-U—1195) 
Radiation Detection 
Method and apparatus for fast laser-pulse detection using 
gaseous plasmas (Patent), 7:51393 
LASER SPECTROSCOPY 
Comparative Evaluations 
Restoration of profiles from slit-scan flow cytometry, 7:51651 
Data Covariances 
Reproducibility of an automated laser Raman system for light- 
gas analysis, 7:51387 (MLM—2804) 
Raman Effect 
Energy and technology review, 7:52318 (UCRL—52000-82-6) 
LASER TARGETS 
Electroplating 
Apparatus for electroplating particles of small dimension 
(Patent), 7:49449 
Fabrication 
On-demand production of uniform DT droplets using pulsed 
electrohydrodynamic spraying. Charged Particle Research 
Laboratory report No. 1-82, 7:49447 (UCRL—15464) 


Quarterly progress report, October-December 1981, 7:52392 
(KMSF-U—1197) 
Interactions 


Dense matter in laser driven fusion - Laboratory experiments, 
7:52435 


Laser Implosions 
Optical-scattering measurements from 1.06-ym, 0.53-ym, and 
0.35-yzm laser-heated disk targets, 7:52412 (UCRL—87218) 
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LASER-PRODUCED PLASMA 
Research Programs 


Research Programs 
April-June 1981, quarterly progress report, 7:52389 (KMSF- 
U—1165) 
July-September 1981, quarterly progress report, 7:52390 
(KMSF-U—1183) 
Quarterly progress report, October-December 1981, 7:52392 
(KMSF-U—1197) 
Surface Coating 
Apparatus for electroplating particles of small dimension 
(Patent), 7:49449 
Plastic coatings for laser fusion targets, 7:49450 
X-Ray Spectra 
Time-resolved x-ray line diagnostics of laser-produced plasmas, 
7:52414 (UCRL—87422) 
LASER-PRODUCED PLASMA 
Distribution Functions 
Hot-electron distribution function in high-Z materials, 7:52393 
(LA-UR—82-500) 
Electron Drift 
Diffusion of suprathermal electrons in the corona of laser- 
produced plasma, 7:52298 (INIS-mf—6937) 
Self-consistent electron transport in collisional plasmas, 7:52306 
(LA-UR—82-1034) 
Fokker-Planck Equation 
Diffusion of suprathermal electrons in the corona of laser- 
produced plasma, 7:52298 (INIS-mf—6937) 
Momentum Transfer 
Momentum coupling in laser-produced plasma, 7:52297 (INIS- 
mf—6937) 
Parametric Instabilities 
Optical-scattering measurements from 1.06-ym, 0.53-um, and 
0.35-um laser-heated disk targets, 7:52412 (UCRL—87218) 
Plasma Diagnostics 
Design of neutron streak camera for fusion diagnostics, 7:52319 
(UCRL—86162-Rev.1) 
Research Programs 
April-June 1981, quarterly progress report, 7:52389 (KMSF- 
U—1165) 
July-September 1981, quarterly progress report, 7:52390 
(KMSF-U—1183) 
X-Ray Spectra 
Spot spectroscopy: local spectroscopic measurements within 
laser-produced plasmas. Interim report, 7:52402 (NRL-MR— 
4812) 
Time-resolved x-ray line diagnostics of laser-produced plasmas, 
7:52414 (UCRL—87422) 
LASERS 
See also DYE LASERS 
FREE ELECTRON LASERS 
GAS LASERS 
NEODYMIUM LASERS 


SEMICONDUCTOR LASERS 
X-RAY LASERS 


Chemistry 
Lasers in chemical processing, 7:49315 (UCRL—53276) 
Research Programs 
Mechanical Engineering Department technical review, 7:51072 
(UCRL—S50016-82-1) 
Uses 
Lasers in chemical processing, 7:49315 (UCRL—53276) 
LASL 
(Los Alamos Scientific Laboratory.) 
Computer Networks 
Computing Division two-year operational plan, FY 1982-1983, 
7:52445 (LA—9335-MS) 
LASS GROWTH METHOD 
Optimization 
Low-angle silicon-sheet growth. Final technical report, July 1, 
1980-June 30, 1981, 7:49631 (SERI/TR—8041-3-T2) 
LATENT HEAT STORAGE 
Materials 
Testing of fused salt with Glaubers salt as energy storage 


material by cycling for a long time, 7:50525 (SP-RAPP— 
1981-05) 


LATEROLOGGING 
See RESISTIVITY LOGGING 
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LATTICE FIELD THEORY 
Research Programs 
Theory of high-energy-collision processes. Technical progress 
report, January 1-December 31, 1981, 7:52071 
(DOE/ER/03227—75) 
SU-3 Groups 
Remarks on lattice gauge models, 7:52091 (UWThPh—81-8) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAUNDRIES 
Solar Process Heat 
Application of solar energy to the supply of industrial hot 
water. Volume 1. Final design report, American Linen 
Supply, El Centro, California, 7:49835 (DOE/CS/31219— 
T4-Vol.1) 
LAWRENCE LIVERMORE LABORATORY 
Computer Networks 
Overview of the LINCS architecture, 7:52459 (UCID—19294) 
Neutron Dosimetry 
Evaluation of the neutron dose received by personnel at the 
LLNL, 7:51749 (UCID—19385) 
Personnel Dosimetry 
Evaluation of the neutron dose received by personnel at the 
LLNL, 7:51749 (UCID—19385) 
Radioactive Effluents 
Tritium Facility effluent measurements: statistical analysis for 
52 periods in 1981, 7:51495 (UCID—19418) 
Safety 
Non-ionizing radiation safety program at Lawrence Livermore 
‘National Laboratory, 7:51862 (UCRL—86451) 
Seismic Arrays 
Deployment of strong-motion instrumentation at Lawrence 
Livermore National Laboratory, 7:51893 (UCRL—87521) 
LEACHATES 
Activation Analysis 
Application of neutron-activation analysis to the determination 
of leach rates of simulated nuclear-waste forms, 7:49337 
(ANL—81-34) 
Chemical Composition 
EPRI tests on Ruhrkohle/Ruhrchemie's 165 ton per day 
Texaco coal gasification pilot plant, 7:49029 (EPRI-AP— 
2394) 
Paraho environmental data. Part I. Process characterization, 
7:49267 (DOE/EV/04708—T2-Pt. 1) 
LEACHING 
Mathematical Models 
Partial equilibrium model based on the kinetics of dissolution 
and equilibrium in solution, 7:49309 (IS-M—392) 
Measuring Methods 
Field-simulation analysis for disposal of liquefaction solid 
waste. Second quarterly technical progress report, 7:49103 
(DOE/PC/42682—T2) 
LEAD 
Absorption Spectroscopy 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 
Activation Analysis 
Gamma activation analysis with the MT 22 microtron and its 
applicability to geological samples and raw silicon. 
Determination of lead, 7:50981 (ZfI-Mitt—46) 
Biological Effects 
Chronic postweaning lead exposure and response duration 
performance, 7:51849 
Biological Indicators 
Examination of the lead contents in tartar, dental hard tissues, 
alveolar bones, and venous blood, 7:51823 (NP—2903756) 
Biological Localization 
Examination of the lead contents in tartar, dental hard tissues, 
alveolar bones, and venous blood, 7:51823 (NP—2903756) 
Buildup 
Gamma-ray dose at shield-tissue interfaces and buildup factor 
implications, 7:52238 (CONF-820609—54) 
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Chronic Exposure 
Chronic postweaning lead exposure and response duration 
performance, 7:51849 
Crystal Structure 
Diamond cubic phase of lead, 7:51008 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 
Photon Transport 
Specific gamma-ray dose constants for nuclides important to 
dosimetry and radiological assessment, 7:52243 
(ORNL/RSIC—45/Rev.1) 
Physical Properties 
Diamond cubic phase of lead, 7:51008 
Stresses 
Resistive heating in lead, at 4.2K, while in the normal state, 
7:50915 
Superconductivity 
Resistive heating in lead, at 4.2K, while in the normal state, 
7:50915 
LEAD 200 
Spontaneous Fission 
Fission imposed limits to the angular momentum carried by 
evaporation residues from the 7°°Pb compound nucleus, 
7:52176 (ANU-P—821) 
LEAD 206 
E1-Transitions 
Substructures in photo-absorption cross sections of 
sup(206,208)Pb, 7:52178 (SINR—E-4-81-422) 
LEAD 206 TARGET 
Photonuclear Reactions 
Substructures in photo-absorption cross sections of 
sup(206,208)Pb, 7:52178 (JINR—E-4-8 1-422) 
LEAD 207 TARGET 
Neutron Reactions 
Nuclear-spectroscopy problems studied with neutrons, 7:52146 
(CONF-820658—1) 
Photonuclear Reactions 
Experimental set-up and technique for investigation of 
reactions yA — bx using quasi-monochromatic polarized 
photon beam, 7:52102 (EFI—417(24)-80) 
LEAD 208 
E1-Transitions 
Substructures in photo-absorption cross sections of 
sup(206,208)Pb, 7:52178 (JINR—E-4-8 1-422) 
Energy Levels 
Nuclear-spectroscopy problems studied with neutrons, 7:52146 
(CONF-820658—1) 
LEAD 208 TARGET 
Carbon 12 Reactions 
Break-up of 187 MeV 'C ions into the 3a channel, 7:52182 
Oxygen 18 Reactions 
Microscopic form factors for inelastic excitation of isovector 
modes in heavy-ion reactions, 7:52181 
Photonuclear Reactions 
Substructures in photo-absorption cross sections of 
sup(206,208)Pb, 7:52178 (JINR—E-4-8 1-422) 
Proton Reactions 
Excitation of the giant-resonance continuum with intermediate- 
energy protons, 7:52161 
Reaction mechanism studies with polarized ions, 7:52160 
(UTTAC—35) 
LEAD ALLOYS 
Fabrication 
Study of mechanical properties and preparation techniques of 
lead-hydrogen alloys, 7:50884 (NP—2903659) 
Fcc Lattices 
Development of alloys with preset temperature expansion 
coefficient, 7:50929 
Hydridation 
Study of mechanical properties and preparation techniques of 
lead-hydrogen alloys, 7:50884 (NP—2903659) 
Mechanical Properties 
Study of mechanical properties and preparation techniques of 
lead-hydrogen alloys, 7:50884 (NP—2903659) 


LEP STORAGE RINGS 
Magnetic Spectrometers 


Microstructure 
Study of mechanical properties and preparation techniques of 
lead-hydrogen alloys, 7:50884 (NP—2903659) 
Thermal Expansion 
Development of alloys with preset temperature expansion 
coefficient, 7:50929 
LEAD ISOTOPES 
Emission Spectroscopy 
Optical spectroscopic SNM assay (OSS). Quarterly report, 
January 1-March 31, 1982, 7:50972 (IS—4800) 
Spatial Distribution 
Natural repository analogue program. Progress report, January 
1-March 30, 1982, 7:49366 (LA—9377-PR) 
LEAD OXIDES 
Microstructure 
Research on lead acid battery electrodes. Final report, 7:50534 
(NRL-MR—4751) 
LEAD-ACID BATTERIES 
Electrodes 
Bipolar lead accumulator cell with high energy density. Final 
report, 7:50528 (BMFT-FB-T—80-115) 
Research on lead acid battery electrodes. Final report, 7:50534 
(NRL-MR—4751) 
Energy Density 
Bipolar lead accumulator cell with high energy density. Final 
report, 7:50528 (BMFT-FB-T—80-115) 
Performance Testing 
Performance characteristics of an electric-vehicle lead-acid 
battery pack at elevated temperatures, 7:50806 
(DOE/CS/54209—8) 
Testing 
Improved lead-acid batteries - The promising candidate for 
near-term electric vehicles, 7:50541 . 
LEAK DETECTORS 
Hydrogen Meters 
Design basis specification: Mark II leak detection system 
(LMFBR), 7:50219 (DOE/SF/70030—T54-Rev.1) 
Oxygen Meters 
Design basis specification: Mark II leak detection system 
(LMFBR), 7:50219 (DOE/SF/70030—T54-Rev. 1) 
Specifications 
Design basis specification: Mark II leak detection system 
(LMFBR), 7:50219 (DOE/SF/70030—T54-Rev. 1) 
LEAK TESTING 
Selection of transition leak size for LLTR series II test A-4 
(LMFBR), 7:50220 (DOE/SF/70030—TS55) 
LEASING 
Environmental Impact Statements 
Proposed five-year OCS oil and gas lease-sale schedule: final 
supplement to the Final Environmental Statement, January 
1982-December 1986. Volume 1 of 2 (ME, NH, MA, RI, 
CT, NY, NJ, DE, MD, VA, NC, SC, GA, FL, AL, LA, 
TX, CA, AK, MS), 7:49206 (NP—2906137) 
LEGAL ASPECTS 
Documentation 
Public Document Room file classification system, 7:50285 
(NUREG/BR—0052) 
LEGUMINOSAE 
See also GLYCINE HISPIDA 
Plant Growth 
Revegetation of acidic coal refuse: effects of soil cover 
material depth and limiting rate on initial establishment, 
7:49097 (ANL/LRP—17) 
LENINGRAD-1 REACTOR 
Activity Levels 
Study of nuclide composition in radioactive deposits on a 
surface of RBMK-1000 reactor steam-water components, 
7:50205 
Primary Coolant Circuits 
Study of nuclide composition in radioactive deposits on a 
surface of RBMK-1000 reactor steam-water components, 
7:50205 
LEP STORAGE RINGS 
Magnetic Spectrometers 
LEP spectrometer design, 7:51246 (ANL/PHY—81-2) 
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LEPTONIC DECAY 
Polarized Beams 


Polarized Beams 
Prospects for polarised beams in LEP, 7:51302 (CERN—81-02) 
LEPTONIC DECAY 
Axial-Vector Currents 
Are there charged leptonic V+A currents, 7:52016 (HU- 
TFT—81-18) 
Charged-Current Interactions 
Are there charged leptonic V+A currents, 7:52016 (HU- 
TFT—81-18) 
LEPTON-LEPTON INTERACTIONS 
See also ELECTRON-POSITRON INTERACTIONS 
Unified Gauge Models 
Unified SU(2)xU(1)xU'(1)-models of weak and electromagnetic 
interactions of leptons, 7:52026 (INIS-SU—81) 
LEPTON-NUCLEON INTERACTIONS 


See also ELECTRON-NUCLEON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS 


Exclusive Interactions 
Local duality in quantum chromodynamics and exclusive 
lepton-nucleon processes, 7:52037 (JINR-R—2-80-499) 
LEPTONS 


See also ELECTRONS 
MUONS 


Pair Production 
Parity-violating spin asymmetries in large p/sub T/ massive- 
lepton pair production in the collision of polarized hadrons, 
7:52015 (DOE/ER/70004—3 18) 
LEUCINE 
Radiation Effects 
Search for effect of longitudinally polarized protons on 
optically active amino acids, 7:51764 
LEUKEMIA 
Radioinduction 
Studies of the mortality of A-bomb survivors - 7. Mortality, 
1950-1978: part 1. Cancer mortality, 7:51755 
LEUKEMIA VIRUS 
See ONCOGENIC VIRUSES 
LEUKOCYTES 
See also LYMPHOCYTES 
Labelling 
Indium-111 oxine labelling of white blood cells, 7:51692 
LEVULINIC ACID 
Electrochemistry 
Electrochemistry applied to biomass. Progress report, October 
1980-September 1981, 7:49622 (SERI/PR—622-1321) 
LIBRARIES 
Computerized Simulation 
Management of reference information services: a dynamic 
resource allocation and simulation model, 7:52473 (UCRL— 
53261) 
LIBYA 
Petroleum Industry 
Situation report for petroleum-exporting countries: an update, 
7:49192 (BNL—51495) 
LICHENS 
Radioactivity 
Studies of activation products in the terrestrial environment of 
three Swedish nuclear power stations (At Oskarshamn, 
Ringhals, and Barsebaeck.), 7:50345 (LUNFD6/NFRA— 
3031) 
LIGHT 
See VISIBLE RADIATION 
LIGHT EMITTING DIODES 
Fabrication 
Planar optical sources and detectors for monolithic integration 
with GaAs MESFET electronics, 7:51146 (SAND—82- 
7005C) 
LIGHT NUCLEI 
Pion Reactions 
Elastic and inelastic pion scattering and nuclear structure, 
7:52123 
Proton Reactions 
Characteristic functions of inclusive processes with 
participation of light nuclei, 7:52111 (JINR-R—2-81-335) 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
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LIGNIN 
Anaerobic Digestion 

Production of organic acid esters from biomass - novel 

processes and concepts, 7:49677 
Bioconversion 

Microbial conversions of lignin to useful chemicals using a 

lignin-degrading Streptomyces, 7:49667 
Electrolysis 

Electrochemistry applied to biomass. Progress report, October 

1980-September 1981, 7:49622 (SERI/PR—622-1321) 
Fermentation 

Production of organic acid esters from biomass - novel 

processes and concepts, 7:49677 
Pyrolysis 

Direct observation of pyrolysis behavior of carbonaceous 
solids in a hot steam-argon environment, 7:49629 
(SERI/TP—234-1524) 

LIGNITE 
Combustion Products 

Possible solution for reducing cost of ash fouling in burning 

low-rank coals, 7:50121 
Comparative Evaluations 

Coal rank effects in the SRC II process, 7:48983 (CONF- 
820909—2) 

LIME-LIMESTONE WET SCRUBBING PROCESSES 
Additives 

Shawnee Test Program. TVA Shawnee Test Facility. 
Technical progress report for period May 6, 1981-May 31, 
1981, 7:49084 (DOE/FE/15034—T4) 

Comparative Evaluations 

Economic assessment of advanced flue gas desulfurization 
processes. Final report, 7:49085 (DOE/MC/08333— 
1115(Vol.1)) 

Economic assessment of advanced flue gas desulfurization 
processes. Final report. Volume 2. Appendices G, H, and I, 
7:49086 (DOE/MC/08333—1115(Vol.2)) 

Economic evaluation and comparison of alternative limestone- 
scrubbing options, 7:50128 (TVA/OP/EDT—82/35) 

Economic Analysis 

Economic assessment of advanced flue gas desulfurization 
processes. Final report, 7:49085 (DOE/MC/08333— 
1115(Vol.1)) 

Economic assessment of advanced flue gas desulfurization 
processes. Final report. Volume 2. Appendices G, H, and I, 
7:49086 (DOE/MC/08333—1115(Vol.2)) 

Economics 

Economic evaluation and comparison of alternative limestone- 

scrubbing options, 7:50128 (TVA/OP/EDT—82/35) 
Mathematical Models 

Economic evaluation and comparison of alternative limestone- 

scrubbing options, 7:50128 (TVA/OP/EDT—82/35) 
Test Facilities 

Economic evaluation and comparison of alternative limestone- 
scrubbing options, 7:50128 (TVA/OP/EDT—82/35) 

Shawnee test program: TVA Shawnee Test Facility. Technical 
progress report, April 6-May 6, 1981, 7:49083 
(DOE/FE/15034—T3) 

Shawnee Test Program. TVA Shawnee Test Facility. 
Technical progress report for period May 6, 1981-May 31, 
1981, 7:49084 (DOE/FE/15034—T4) 

LIMESTONE 
Fluidization 

Alexandria fluidized-bed process development unit: cold-mode 

testing, 7:51154 (DOE/MC/14110—176) 
Magnetic Properties 

Magnetic properties of drill core and surface samples from the 
Calico Hills area, Nye County, Nevada, 7:49401 (USGS- 
OFR—82-536) 

Sintering 

Advanced research and technology. Direct utilization: 
recovery of minerals from coal fly ash. Technical progress 
report, July 1, 1981-September 30, 1981 (HiChlor and 
sintering processes), 7:49088 (IS—4785) 

LIMITERS 

Changes in limiter surface-temperature profiles for small-radius 

plasmas in D-III, 7:52380 (GA-A—16742) 
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Mathematical Models 
One-dimensional transport code modeling of the divertor- 
limiter region in tokamaks, 7:52427 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 


See also FMIT LINAC 
HILACS 
KEK LINAC 
LAMPF LINAC 
ORELA 
SUPERHILAC 


Beam Dynamics 

Interaction region, 7:51240 (SLAC—247) 

Modification of the perturbation theory method in application 
to tolerance theory in ion linear accelerators, 7:51208 
(IFVE-OI—81-21) 

Beam Injection 

Conceptual design of a linac-stretcher ring to obtain a 2-gev 
continuous electron beam, 7:51182 

Experimental RFQ as injecor to the CERN Linac I, 7:51288 
(LA—90234-C) 

Particle simulations of Radlac, 7:51279 (LA—9234-C) 

Beam Transport 

Beam handling system at NIKHEF-K (Formerly IKO), 

7:51243 (ANL/PHY—81-2) 
Cavity Resonators 

Measurement of model inter-digital H type linac, 7:51235 
(LA—9234-C) 

Post coupler studies for Alvarez tanks to be used for high 
power or variable energy, 7:51217 (LA—9234-C) 

Colliding Beams 
Interaction region, 7:51240 (SLAC—247) 
Polarization, 7:51295 (SLAC—247) 
Control Systems 

Design of an electron beam spectral modification system, 

7:51231 (LA—9234-C) 
Design 

Choice of the parameters of resonance electron linac series for 
industry and medicine, 7:51173 (INIS-SU—62) 

Multibeam electron-ion accelerator with the energy of up to 
1.5 MeV/charge, 7:51172 (INIS-SU—62) 

Energy Range 
Variable-energy drift-tube linacs, 7:51218 (LA—9234-C) 
Industrial Radiography 

"Alid-8” linear accelerator for defectoscopy, 7:51266 (INIS- 
SU—62) 

Kilo Amp Beam Currents 

Image displacement instability in radial line accelerators, 
7:51228 (LA—9234-C) 

Magnetic Cores 

Effect of core material characteristic spread on the dynamics 
of their remagnetization in linear inductor accelerator, 
7:51267 (JINR—9-81-336) 

Meetings 

Proceedings of the SLC workshop on experimental use of the 

SLAC Linear Collider, 7:51180 (SLAC—247) 
Performance 
Operation and status of the ANL heavy ion fusion linac, 
7:51287 (LA—9234-C) 
Polarized Beams 
Polarization, 7:51295 (SLAC—247) 
Power 

High power, on-axis coupled linac structure, 7:51236 (LA— 

9234-C) 
Research Programs 

Berkeley research program on ion-induction linacs for inertial 

fusion, 7:52395 (LBL—14341) 
RF Systems 

High power, on-axis coupled linac structure, 7:51236 (LA— 
9234-C) 

Modulators for HF power supply of the '’Ural-30" accelerator, 
7:51257 (IFVE-OI—8 1-40) 

RF modulator design and phase amplitude control for a high- 
power free-electron-laser linac, 7:51285 (LA—9234-C) 

RF system of the photon factory injector linac, 7:51274 (LA— 
9234-C) 


LIQUEFIED NATURAL GAS 
Ultracentrifugation 


Targets 
Designing and investigation of targets for the purpose of 
photoactivation analysis using the power ful beam of 
accelerated electrons, 7:51262 (INIS-SU—62) 
Transformers 
Off-resonance transformer charging for 250-kV water 
Blumlein, 7:51300 
Tuning 
Post coupler studies for Alvarez tanks to be used for high 
power or variable energy, 7:51217 (LA—9234-C) 
Variable energy standing wave linear accelerator structure, 
7:51219 (LA—9234-C) 
LINEAR THETA PINCH DEVICES 
Energy Storage 
Numerical study on energy transfer from capacitor-inductive 
storage into inductive load by means of electroexplosional 
current breakers, 7:52400 (NIIEFA-P-K—0490) 
Turbulence 
Investigation of plasma turbulence in a theta-pinch discharge, 
7:52294 (INIS-mf—6860) 
LINERS 
Delayed Radiation Effects 
Effects of single and repeated inhalation exposure of Syrian 
hamsters to aerosols of '*CeOs, 7:51756 
LIPASE 
Biochemistry 
Metabolsim of plasma lipoproteins by human lipolytic enzymes, 
7:51593 (LBL—13501) 
LIPOPROTEINS 


See also APOLIPOPROTEINS 
MYELIN 


Biochemistry 
Characterization of neonatal HDL, 7:51592 (LBL—13501) 
Chemical Composition 

Heterogeneity of serum low density lipoproteins in normal 
human subjects, 7:51616 

Lipoproteins of fetal and newborn calves and adult steer: a 
study of development changes, 7:51611 

Physical, chemical, and metabolic properties of subclasses of 
human plasma low density lipoproteins, 7:51591 (LBL— 
13501) 

Diagnostic Uses 
Origins of subpopulations of human plasma high density 
lipoproteins, 7:51597 (LBL—13501) 
Electrophoresis 
Characterization of neonatal HDL, 7:51592 (LBL—13501) 
Metabolism 

Effects of diet on serum lipoproteins, 7:51594 (LBL—13501) 

Effects of exercise training on serum lipoproteins, 7:51595 
(LBL—13501) 

Metabolsim of plasma lipoproteins by human lipolytic enzymes, 
7:51593 (LBL—13501) 

Origins of subpopulations of human plasma high density 
lipoproteins, 7:51597 (LBL—13501) 

Physical, chemical, and metabolic properties of subclasses of 
human plasma low density lipoproteins, 7:51591 (LBL— 
13501) 

Morphology 

Unusual morphology of human low density lipoproteins, 

7:51590 (LBL—13501) 
Ontogenesis 

Lipoproteins of fetal and newborn calves and adult steer: a 

study of development changes, 7:51611 
Receptors 

Interactions of low density lipoprotein receptors with coated 
pits on human fibroblasts: estimate of the forward rate 
constant and comparison with the diffusion limit, 7:51637 

Solubility 

Structure-activity studies of carcinogen binding by plasma 

constituents, 7:51596 (LBL—13501) 
Ultracentrifugation 

Heterogeneity of serum low density lipoproteins in normal 

human subjects, 7:51616 
LIQUEFIED NATURAL GAS 
See also LNG INDUSTRY 





LIQUEFIED PETROLEUM GASES 
Economics 


Economics 
State-energy price system. Volume II: data base development, 
7:50604 (PNL—4265-Vol.2) 
Gas Spills 
LNG spill experiments: dispersion, RPT, and vapor burn 
analysis, 7:49238 (UCRL—87608) 
Prices 
State-energy price system. Volume I: overview and technical 
documentation, 7:50603 (PNL—4265-Vol.1) 
Resource Assessment 
US crude oil, natural gas, and natural gas liquids reserves, 1980 
annual report (1976-1980), 7:49168 (DOE/EIA—0216(80)) 
Safety 
Use of risk-analysis methods in the LNG industry, 7:49237 
(PNL-SA—10515) 
LIQUEFIED PETROLEUM GASES 
See also NATURAL GAS LIQUIDS 
Evaporation 
Vaporization, dispersion, and radiant fluxes from LPG spills. 
Final technical report, 7:51440 (DOE/EV/06020—1) 
Exports 
Gas processing in Venezuela, 7:49226 (CONF-820323—) 
Heat Transfer 
Vaporization, dispersion, and radiant fluxes from LPG spills. 
Final technical report, 7:51440 (DOE/EV/06020—1) 
Radiant Flux Density 
Vaporization, dispersion, and radiant fluxes from LPG spills. 
Final technical report, 7:51440 (DOE/EV/06020—1) 
LIQUEFIERS 
See CONDENSERS 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID DROP MODEL 
Shape and normal modes of quadrupolar oscillations of 
rotating nuclei in macroscopic approach. Ellipsoids, 7:52169 
(JINR—R-4-8 1-690) 
LIQUID FUELS 
Energy Models 
LFS, a strategic planning capability for U.S. liquid fuels 
supply, 7:49198 (ORNL/TM—8407) 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 
Thermodynamic Properties 
Influence of solute additions of copper and silver on the 
diffusivity and thermodynamic properties of oxygen in liquid 
indium, 7:51031 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LIQUID SCINTILLATION DETECTORS 
Fiber Optics 
High speed liquid scintillators for optical fiber applications, 
7:51367 
LIQUID WASTES 
See also WASTE WATER 
PH Value 
pH meter probe assembly (Patent), 7:51394 
LIQUID-METAL MHD GENERATORS 
Systems Analysis 
Investigation of liquid-metal magnetohydrodynamic power 
systems. Annual report., 7:50676 (ANL/ETD—72-06) 
Two-Phase Flow 
Investigation of liquid-metal magnetohydrodynamic power 
systems. Annual report., 7:50676 (ANL/ETD—72-06) 
LIQUIDS 
See also LIQUID METALS 
Measuring Methods 
Accurate liquid measurement, 7:49231 (CONF-820323—) 
Volume 
Liquid volumes measurements by isotopic dilution, 7:49452 
(INIS-mf—6858) 
LITHIUM 
Emission Spectroscopy 
Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
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Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX— 132-82) 

LITHIUM 6 
Cross Sections 

Spectrum-integrated helium generation cross sections for ®Li 
and '°B in the sigma and fission cavity standard neutron 
fields, 7:50241 (HEDL-SA—2712-FP) 

LITHIUM 6 TARGET 
Design 

Design of the FMIT lithium target, 7:52381 (HEDL-SA— 

2394-FP) 
Neutron Reactions 

Nuclear-spectroscopy problems studied with neutrons, 7:52146 

(CONF-820658—1) 
Photonuclear Reactions 

Threshold 7r°-meson photoproduction on the lightest nuclei, 

7:52110 (SINR—E-4-8 1-282) 
Pion Plus Reactions 

High-resolution study of (a*,pp), (7*,pd) and other (ar*,xx) 
reactions on ® ’Li, '4N, and '®O, 7:52117 
(DOE/ER/03244—87) 

Proton Reactions 

Experimental investigation of proton pairs direct knocking-out 
from ®Li, 1*C, Al and Cu nuclei by 640 MeV protons, 
7:52121 (SINR—R-1-81-568) 

LITHIUM 7 TARGET 
Deuteron Reactions 

Final state interaction in the nuclear reaction 7Li(d,aa)n, 

7:52118 (INIS-mf—6932) 
Pion Plus Reactions 

High-resolution study of (a*,pp), (77*,pd) and other (7*,xx) 
reactions on ® 7Li, !4N, and 1®O, 7:52117 
(DOE/ER/03244—87) 

Pion Reactions 

Elastic and inelastic pion scattering and nuclear structure, 
7:52123 

Elastic and inelastic 7* and 7™~ scattering from 7Li at 143 
MeV, 7:52124 

Proton Reactions 

Angular measurement of the energy distribution of neutrons 
from the thick target 7Li(p,n)’Be source, 7:52116 
(AAEC/E—S22) 

LITHIUM ALLOYS 
Fabrication 

Study of mechanical properties and preparation techniques of 

lead-hydrogen alloys, 7:50884 (NP—2903659) 
Hydridation 

Study of mechanical properties and preparation techniques of 

lead-hydrogen alloys, 7:50884 (NP—2903659) 
Lead Alloys 

Study of mechanical properties and preparation techniques of 

lead-hydrogen alloys, 7:50884 (NP—2903659) 
LITHIUM ISOTOPES 
Isotope Separation 

Measurement of liquid mixing characteristics in large-sized ion 
exchange column for isotope separation by stepwise response 
method, 7:51000 (JAERI-M—9573) 

LITHIUM-SULFUR BATTERIES 
Cathodes 

Synthesis and evaluation of new cathode materials for 
rechargeable lithium batteries. Annual report, April 26, 1976- 
September 15, 1977, 7:50533 (DOE/SF/90363—T1) 

LIVER 
Double Labelling 

Double isotope technique for the detection of diffuse liver 

disease, 7:51683 
Dynamic Function Studies 

Double isotope technique for the detection of diffuse liver 

disease, 7:51683 
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Morphological Changes 
Toxicity of 2,2,2-trifluoroethanol in Chinese hamsters and 
Beagle dogs, 7:50771 (LMF—91) 
Neoplasms 
Temporal advancement of diethylnitrosamine carcinogenesis in 
aging mice, 7:51845 
Scintiscanning 
New radiopharmaceutical for liver and spleen scanning 
colloidal tricalcium phosphate - Sn - sup(99m)Tc. First 
results, 7:51687 
Uptake 
New radiopharmaceutical for liver and spleen scanning 
colloidal tricalcium phosphate - Sn - sup(99m)Tc. First 
results, 7:51687 
LIXIVIATION 
See LEACHING 
LMFBR TYPE REACTORS 


See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 


After-Heat Removal 
Simulation of LMFBR, 7:50391 (BNL-NUREG—31438) 
Fuel Assemblies 
Bundle duct interaction studies for fuel assemblies, 7:50226 
(DOE/SF/71031—T35) 
Fabrication of grid spacer assemblies for liquid-metal fast 
breeder reactors, 7:50254 
Laser Doppler anemometer measurements of local fluid 
recirculation in model rod bundle assemblies, 7:50461 (PNL- 
SA—10458) 
Transfer tunnel transporter system for the Fuels and Materials 
Examination Facility, 7:50234 (HEDL-SA—2477-FP) 
Turbulent sweeping flow-mixing model for wire-wrapped 
LMFBR assemblies, 7:50211 (DOE/ET/37240—T3-Rev.2) 
Fuel Assembly Dismantling 
Remote equipment technology. Final report for GFY 1880, 
7:50225 (DOE/SF/71031—T33) 
Fuel Cans 
Analysis of the high-fluence creep behavior of two 
precipitation-strengthened alloys, 7:50240 (HEDL-SA—2708- 
FP) 
Fuel and cladding tests for fuel failure safety analysis, 7:50430 
(HEDL-SA—2611-FP) 
Fuel Cycle 
Simplified procedures for fast reactor fuel cycle and sensitivity 
analysis, 7:50256 
Fuel Element Failure 
Evaluation of fuel release rate and mechanism tests under 
RBCB conditions, 7:50224 (DOE/SF/71031—T31) 
Fuel and cladding tests for fuel failure safety analysis, 7:50430 
(HEDL-SA—2611-FP) 
Fuel Elements 
Loss-of-flow transient reactor test facility tests 16 and 17 with 
irradiated liquid-metal fast breeder reactor type fuel, 7:50502 
Fuel Pellets 
Remote fabrication of nuclear fuel: a secure automated 
fabrication overview, 7:50232 (HEDL-SA—2410-FP) 
Secure Automated Fabrication: a system design description 
(SDD), section 1, 7:50260 (DOE/SF/71031—T29) 
Fuel Pins 
Automated handling for SAF batch furnace and chemistry 
analysis operations, 7:50233 (HEDL-SA—2414-FP) 
Breeder reactor fuel development in the USA, 7:50239 
(HEDL-SA—2691-FP) 
Bundle duct interaction studies for fuel assemblies, 7:50226 
(DOE/SF/71031—T35) 
GE: ARSD contribution to LIFE4 documentation, 7:50227 
(DOE/SF/71031—T36) 
GE post-test analysis of SLSF experiment W-1 through LOPI- 
4, 7:50407 (DOE/SF/71032—T63) 
Internal fuel motion phenomenology: FUMO-E code analysis 
of PINEX experiments, 7:50431 (HEDL-SA—2629-FP) 
Testing of remote equipment for the Secure Automated 
Fabrication Line, 7:50236 (HEDL-SA—2586-FP) 
W-1 SLSF post-test data analysis. Part 1. Thermal hydraulic 
analysis, 7:50404 (DOE/SF/71032—T48) 
Fuel Rods 
Chemical compatibility of uranium carbides with Cr-Fe-Ni 
alloys, 7:50250 


LMFBR TYPE REACTORS 
Reactor Materials 


Fuel-Cladding Interactions 
Chemical compatibility of uranium carbides with Cr-Fe-Ni 
alloys, 7:50250 
Fuel-Coolant Interactions 
Analyses of hypothetical FCI's in a fast reactor, 7:50510 
Loss of Coolant 

Test section design specification: sparging tests, 7:50406 
(DOE/SF/71032—T61) 

W-1 SLSF post-test data analysis. Part 1. Thermal hydraulic 
analysis, 7:50404 (DOE/SF/71032—T48) 

Loss of Flow 

GE post-test analysis of SLSF experiment W-1 through LOPI- 
4, 7:50407 (DOE/SF/71032—T63) 

Loss-of-flow transient reactor test facility tests 16 and 17 with 
irradiated liquid-metal fast breeder reactor type fuel, 7:50502 

Shutdown heat removal: safety water tests, 7:50403 
(DOE/SF/71032—T47) 

Meltdown 

Aerosol release and transport program. Quarterly progress 
report, January - March 1982, 7:50458 (NUREG/CR—2809- 
Vol.1) 

Analysis of the thermal behavior of a stagnant pool for fast 
reactor safety, 7:50505 

In-core fuel freezing and plugging experiments: the tran series 
at Sandia National Laboratories, 7:50466 (SAND—82-0124C) 

Simplified reactor vessel cell heat transfer model for 
CONACS-1, 7:50402 (DOE/SF/71031—T32) 

Pipes 

Ultrasonic inspection of liquid-metal-filled austenitic stainless 

steel piping welds, 7:50238 (HEDL-SA—2665-FP) 
Power-Cooling-Mismatch Accidents 

Fuel and cladding tests for fuel failure safety analysis, 7:50430 
(HEDL-SA—2611-FP) 

Transient temperature calculation in a LMFBR pool in case of 
sudden stopping of the pumps, 7:50393 (CEA-CONF—S5959) 

Primary Coolant Circuits 

Test section design specification: sparging tests, 7:50406 

(DOE/SF/71032—T61) 
Reactor Accidents 

1980 Annual status report reactor safety, 7:50229 (EUR—7249) 

Application of differential sensitivity theory to a 
neutronic/thermal-hydraulic reactor safety code, 7:50493 

Boiling heat removal in a particle bed, 7:50463 (SAND—82- 
0056C) 

Laser Doppler anemometer measurements of local fluid 
recirculation in model rod bundle assemblies, 7:50461 (PNL- 
SA—10458) 

Reactor Components 

Design guide for single circular cylinder in turbulent 
crossflow, 7:50207 (ANL-CT—82-7) 

Remote equipment technology. Final report for GFY 1880, 
7:50225 (DOE/SF/71031—T33) 

Reactor Core Disruption 

Role of condensation in aerosol source term for liquid-metal 
fast breeder reactor containments, 7:50503 

Sparging tests, 7:50405 (DOE/SF/71032—T60) 

Reactor Cores 

COROPT heterogeneous flux model, 7:50223 
(DOE/SF/71031—T30) 

Design guide for single circular cylinder in turbulerit 
crossflow, 7:50207 (ANL-CT—82-7) 

Spectrum-integrated helium generation cross sections for ®Li 
and '°B in the sigma and fission cavity standard neutron 
fields, 7:50241 (HEDL-SA—2712-FP) 

Reactor Kinetics 

COROPT heterogeneous flux model, 7:50223 
(DOE/SF/71031—T30) 

Neutronic space-time effects with thermal-hydraulic feedback 
in large homogeneous and heterogeneous liquid-metal fast 
breeder reactors, 7:50253 

Reactor Materials 

Analysis of the high-fluence creep behavior of two 
precipitation-strengthened alloys, 7:50240 (HEDL-SA—2708- 
FP) 

Chemical compatibility of uranium carbides with Cr-Fe-Ni 
alloys, 7:50250 





LMFBR TYPE REACTORS 
Reactor Materials 


Deformation and stresses in fuel assembly shrouds due to 
radiation-induced swelling and creep, 7:50242 (NIIAR— 
17(470)) 

Explanation for the effects of hold periods on the elevated 
temperature fatigue behavior of 2/one quarter/ cr-1mo steel, 
7:50917 

GE: ARSD contribution to LIFE4 documentation, 7:50227 
(DOE/SF/71031—T36) 

Grain-boundary segregation in solution-treated Nimonic PE16 
during neutron irradiation, 7:50231 (HEDL-SA—2199) 

History dependence and consequences of the microchemical 
evolution of AISI 316, 7:50237 (HEDL-SA—2621-FP) 

In-reactor creep measurements, 7:50258 

Influence of a temperature change on in-reactor creep, 7:50887 
(PNL-SA—9970) 

Multigroup covariance matrices for fast-reactor studies, 
7:50315 (ORNL/TM—7389) 

Relationship between phase development and swelling of AISI 
316 during temperature changes, 7:50235 (HEDL-SA—2576- 
FP) . 

Waterside corrosion correlations for 2/one quarter/ Cr-1 Mo 
steel in liquid-metal fast breeder reactor steam generators, 
7:50255 

Reactor Protection Systems 

Design criteria for a self-actuated shutdown system to ensure 
limitation of core damage, 7:50228 (DOE/SF/71032—T45) 

Self-actuating reactor-shutdown system (LMFBR; Patent), 
7:50339 

Reactor Safety 

1980 Annual status report reactor safety, 7:50229 (EUR—7249) 

LOA-1: prevent accidents. Quarterly technical progress report, 
FRSP program - July through September 1981, 7:50408 
(DOE/SF/74028—T12) 

RHR Systems 

Shutdown heat removal: safety water tests, 7:50403 

(DOE/SF/71032—T47) 
Steam Generators 

AI reference LMFBR steam-generator development, 7:50213 
(DOE/SF/00824—T35) 

Concept and preliminary design of double tubesheet connector 
region for design and steady-state conditions, 7:50215 
(DOE/SF/00962—TS) 

Design basis specification: Mark II leak detection system, 
7:50219 (DOE/SF/70030—TS54-Rev. 1) 

Preliminary thermal/hydraulic sizing calculations for duplex 
tube evaporator/superheater (interchangeable units). 
Revision 1, 7:50214 (DOE/SF/00962—T4) 

Prototype steam generator test at SCTI/ETEC. Acoustic 
program test plan, 7:50221 (DOE/SF/70030—T60) 

Selection of transition leak size for LLTR series II test A-4, 
7:50220 (DOE/SF/70030—TS55) 

Sodium-water reaction test results and LMFBR steam 
generator inspection, 7:50511 

Superheater hydraulic model test plan, 7:50212 
(DOE/SF/00824—T31) 

Waterside corrosion correlations for 2/one quarter/ Cr-1 Mo 


steel in liquid-metal fast breeder reactor steam generators, 
7:50255 


Steam Systems 
Thermodynamic properties of water for computer simulation 
of power plants, 7:50243 (NUREG/CR—2518) 
Transient Overpower Accidents 
Fuel and cladding tests for fuel failure safety analysis, 7:50430 
(HEDL-SA—2611-FP) 
Internal fuel motion phenomenology: FUMO-E code analysis 
of PINEX experiments, 7:50431 (HEDL-SA—2629-FP) 
Transients 
Simulation of LMFBR, 7:50391 (BNL-NUREG—31438) 
LNG 
See LIQUEFIED NATURAL GAS 
LNG INDUSTRY 
Risk Assessment 
Use of risk-analysis methods in the LNG industry, 7:49237 
(PNL-SA—10515) 
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LOAD MANAGEMENT 
Cost Benefit Analysis 

Dynamic model of power-system operation incorporating load 

control, 7:50135 (CONF-811206—4) 
Economic Analysis 

Impact of electric-vehicle deployment on load-management 

strategies: technical issues, 7:50637 (DOE/CS/54250—1) 
LOCAL GOVERNMENT 
Energy Management 

Introduction to community energy auditing: analyzing supplies, 
demands, and systems in a community, 7:50789 
(ANL/CNSV—24) 

LOFT REACTOR 
Consoles 

Real time CRT displays for augmented operator capability at 
the Loss of Fluid Test nuclear reactor facility, 7:50333 
(EGG-M—11182) 

Control Rooms 

Real time CRT displays for augmented operator capability at 
the Loss of Fluid Test nuclear reactor facility, 7:50333 
(EGG-M—11182) 

Data Acquisition Systems 

Automated data qualification, 7:50357 (EGG-M—12382) 

Real time CRT displays for augmented operator capability at 
the Loss of Fluid Test nuclear reactor: facility, 7:50333 
(EGG-M—11182) 

Pressure Gages 

Line pressure effects on differential pressure measurements, 
7:50356 (EGG-M—02482) 

LOFT experimental measurements uncertainty analyses. 
Volume XI. Free-field pressure transducer, 7:50373 
(NUREG/CR—0169-Vol.11) 

Sensing line effects on PWR-based differential pressure 
measurements, 7:50410 (EGG-M—01182) 

Pressurizers 

Real-time instrument-failure detection in the LOFT pressurizer 

using functional redundancy, 7:50353 (EGG-EE—5518) 
Reactor Instrumentation 

Dual high-temperature measurements using Johnson-noise 
thermometry, 7:50367 (HEDL-SA—2542-FP) 

Line pressure effects on differential pressure measurements, 
7:50356 (EGG-M—02482) 

LOFT experimental measurements uncertainty analyses. 
Volume XI. Free-field pressure transducer, 7:50373 
(NUREG/CR—0169-Vol.11) 

Real-time analysis and display of reactor system mass 
inventory, 7:50355 (EGG-M—01282) 

Real-time instrument-failure detection in the LOFT pressurizer 
using functional redundancy, 7:50353 (EGG-EE—S5518) 

Reactor Simulators 
LOFT Engineering Simulator, 7:50354 (EGG-LOFT—5558- 
Rev.1) 
LONGITUDINAL PINCH 
Compression 
Collisionless compression of Z pinch, 7:52292 (IAE—3347/6) 
LONGWALL MINING 
Haulage Equipment 

Development of a high capacity longwall conveyor. Final 

technical report, 7:49119 (DOE/ET/12496—T4) 
Powered Supports 

Professional technical support services for the Mining 
Equipment Test Facility. First annual technical progress 
report, April 14-September 30, 1981, 7:49126 
(DOE/PC/42255—S) 

Simulation 

Professional technical support services for the Mining 
Equipment Test Facility. Fourth quarterly technical progress 
report, 1 January-31 March 1982, 7:49127 
(DOE/PC/42255—11) 

Supports 

Professional technical support services for the Mining 
Equipment Test Facility. Fourth quarterly technical progress 
report, | January-31 March 1982, 7:49127 
(DOE/PC/42255—11) 

LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
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LOS ANGELES 
Air Pollution Control 

On the applicability of market solutions to environmental 

problems, 7:51579 
LOSS OF COOLANT 
Safety systems in light water reactors, 7:50399 (DEMO— 
80/5G) 
Containment Systems Experiment 
Large-scale fission product containment tests, 7:50500 
Critical Flow 

Marviken full-scale critical-flow tests. Volume 19. Results from 
Test 11. Final report, 7:50424 (EPRI-NP—2370-Vol.19) 

Marviken full-scale critical-flow tests. Volume 3. Conclusions. 
Final report, 7:50422 (EPRI-NP—2370-Vol.3) 

Fission Product Release 

Release of fission gas during transient heating of LWR fuel, 

7:50455 (NUREG/CR—2777) 
Heat Transfer 

Application of the LOCA code CUPIDON: an assessment of 
the cladding behaviour in the flash tests (PWR; BWR), 
7:50392 (CEA-CONF—S5815) 

BWR transient response blowdown/emergency core cooling 
(BD/ECC) test phase: 1980 activities, 7:50417 (EPRI-NP— 
2224-SR) 

Descriptive evaluation of RELAP-5 (PWR), 7:50421 (EPRI- 
NP—2361) 

Flooding in vertical gas-liquid countercurrent flow through 
parallel paths. Final report (PWR;BWR), 7:50419 (EPRI- 
NP—2262) 

Modeling loss-of-fluid test small-break experiments with 
RETRAN (PWR), 7:50490 

ORNL rod-bundle heat-transfer test data. Volume 3. Thermal- 
hydraulic test facility experimental data report for test 
3.06.6B - transient film boiling in upflow (PWR), 7:50447 
(NUREG/CR—2525-Vol.3) 

W-1 SLSF post-test data analysis. Part 1. Thermal hydraulic 
analysis (LMFBR), 7:50404 (DOE/SF/71032—T48) 

Hydraulics 

Application of the LOCA code CUPIDON: an assessment of 
the cladding behaviour in the flash tests (PWR; BWR), 
7:50392 (CEA-CONF—S815) 

BWR transient response blowdown/emergency core cooling 
(BD/ECC) test phase: 1980 activities, 7:50417 (EPRI-NP— 
2224-SR) 

Descriptive evaluation of RELAP-5 (PWR), 7:50421 (EPRI- 
NP—2361) 

Flooding in vertical gas-liquid countercurrent flow through 
parallel paths. Final report (PWR;BWR), 7:50419 (EPRI- 
NP—2262) 

Modeling loss-of-fluid test small-break experiments with 
RETRAN (PWR), 7:50490 

ORNL rod-bundle heat-transfer test data. Volume 3. Thermal- 
hydraulic test facility experimental data report for test 
3.06.6B - transient film boiling in upflow (PWR), 7:50447 
(NUREG/CR—2525-Vol.3) 

W-1 SLSF post-test data analysis. Part 1. Thermal hydraulic 
analysis (LMFBR), 7:50404 (DOE/SF/71032—T48) 

Pressure Gradients 

Sensing line effects on PWR-based differential pressure 

measurements, 7:50410 (EGG-M—01182) 
Radioactivity Transport 

Test section design specification: sparging tests (LMFBR), 

7:50406 (DOE/SF/71032—T61) 
Reactor Kinetics 

One-dimensional reactor kinetics model for RETRAN (BWR), 

7:50489 
Research Programs 

1980 Annual status report: super-SARA (PWR; BWR), 7:50425 

(EUR—7278) 
Simulation 

Experiment data report for Semiscale MOD-2A Natural- 
Circulation Test Series (tests S-NC-8B and S-NC-9), 7:50449 
(NUREG/CR—2648) 

Experiment data report for Semiscale Mod-2A Intermediate 
Break Test Series (Test S-IB-3) (Data on microfiche), 
7:50452 (NUREG/CR—2738) 


LOW DOSE IRRADIATION 
Research Programs 


Test Facilities 
ORNL rod-bundle heat-transfer test data. Volume 3. Thermal- 
hydraulic test facility experimental data report for test 
3.06.6B - transient film boiling in upflow (PWR), 7:50447 
(NUREG/CR—2525-Vol.3) 
Test section design specification: sparging tests (LMFBR), 
7:50406 (DOE/SF/71032—T61) 
W-1 SLSF post-test data analysis. Part 1. Thermal hydraulic 
analysis (LMFBR), 7:50404 (DOE/SF/71032—T48) 
Thermal Stresses 
Analysis of the PBF in-pile large-break LOCA test results with 
FRAP-T6/BALON-2 (PWR), 7:50411 (EGG-M—01782) 
Two-Phase Flow 
Holographic investigation of nonequilibrium vapor generation 
in a two-dimensional nozzle, 7:50512 
Marviken full-scale critical-flow tests. Volume 3. Conclusions. 
Final report, 7:50422 (EPRI-NP—2370-Vol.3) 
RETRAN dynamic slip model (PWR;BWR), 7:50488 
LOSS OF FLOW 
Loss-of-flow transient reactor test facility tests 16 and 17 with 
irradiated liquid-metal fast breeder reactor type fuel, 7:50502 
After-Heat Removal 
Shutdown heat removal: safety water tests (LMFBR), 7:50403 
(DOE/SF/71032—T47) 
Heat Transfer 
GE post-test analysis of SLSF experiment W-1 through LOPI- 
4 (LMFBR), 7:50407 (DOE/SF/71032—T63) 
On-line validation of linear process models using generalized 
likelihood ratios (PWR), 7:50396 (CONF-811206—5) 
Hydraulics 
GE post-test analysis of SLSF experiment W-1 through LOPI- 
4 (LMFBR), 7:50407 (DOE/SF/71032—T63) 
On-line validation of linear process models using generalized 
likelihood ratios (PWR), 7:50396 (CONF-811206—5) 
Test Facilities 
GE post-test analysis of SLSF experiment W-1 through LOPI- 
4 (LMFBR), 7:50407 (DOE/SF/71032—T63) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOUISIANA 
Energy Supplies 
Report of the Task Force on Energy to the Commission on the 
Future of the South, 7:50597 (DOE/R4/10285—T1) 
Geothermal Wells 
Analysis of well gases from areas of geothermal power 
potential, 7:49971 
Salt Deposits 
Geomechanics of borehole closure in salt domes, 7:51898 
(CONF-820323—) 
Wind Power 
Wind resource assessment in the south central United States, 
7:50018 (CONF-801203—) 
LOW BTU GAS 
Calorific Value 
Molten salt coal gasification process development unit. Phase 
2. Final report, 7:48991 (DOE/ET/10296—196) 
Chemical Composition 
Molten salt coal gasification process development unit. Phase 
2. Final report, 7:48991 (DOE/ET/10296—196) 
Cost 
Commercial low-Btu coal-gasification plant, 7:49026 
(DOE/RA/50334—1175(Exec.Summ.)) 
LOW DOSE IRRADIATION 
Biological Radiation Effects 
Determining survival rate in case of low dose irradiation and 
limits of resolution method of single cell cloning, 7:51771 
Reaction of some normal tissues to gamma low dose 
irradiation, 7:51790 
Radiation Protection 
Low dose problem in radiation safety, 7:51769 
Research Programs 
Organ doses in diagnostic radiology in Israel, 7:51734 (INIS- 
mf—6937) 
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LOW INCOME GROUPS 
Houses 


LOW INCOME GROUPS 
Houses 

Thermal and economic performance of low-income housing, 
7:49861 (LBL—14529) 

LOW-HEAD HYDROELECTRIC POWER PLANTS 
Demonstration Programs 

Bulb turbine installation for Idaho Falls, 7:49507 (CONF- 
801203—) 

Direct Energy Conversion 

Direct generation of hydroelectric power from slowly flowing 
water, 7:49524 (NE/AKVA—80/11) 

Electric Generators 

Direct generation of hydroelectric power from slowly flowing 

water, 7:49524 (NE/AKVA—80/11) 
Feasibility Studies 

Hydroelectric assessments by Water and Power Resources 

Service, 7:49510 (CONF-801203—) 
LOW-LEVEL RADIOACTIVE WASTES 
Digestion 

System for chemically digesting low level radioactive, solid 

waste material (Patent), 7:49402 
Risk Assessment 

Development of a multimedia radionuclide exposure model for 

low-level waste management, 7:49416 (PNL—3370) 
Waste Transportation 

Nuclear waste/nuclear power: their futures are linked, 7:49339 
(CONF-8110162—1) 

Relative costs of transporting low-level waste according to 
four postulated regional-management cases, 7:49334 
(SAND—82-1263C) 

Review of the status of transportation activities in various 


waste management systems, 7:49333 (SAND—82-0510C) 
LP-GAS 


See LIQUEFIED PETROLEUM GASES 
LTH 
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LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUNG CELLS 
See RESPIRATORY TRACT CELLS 
LUNGS 
Adenomas 
Temporal advancement of diethylnitrosamine carcinogenesis in 
aging mice, 7:51845 
Biological Radiation Effects 
Skin and lung reaction to fractionated x iradiation in mice, 
7:51789 
Blood Circulation 
Radiocardiographic method for continuous registration of 
cardiac and pulmonary blood volume changes during 
exercise in normals, athletes and patients with latent cardiac 
insufficiency, 7:51689 
Delayed Radiation Effects 
Effects of single and repeated inhalation exposure of Syrian 
hamsters to aerosols of '“*CeOz, 7:51756 
Studies of the mortality of A-bomb survivors - 7. Mortality, 
1950-1978: part 1. Cancer mortality, 7:51755 
Dynamic Function Studies 
Radiocardiographic method for continuous registration of 
cardiac and pulmonary blood volume changes during 
exercise in normals, athletes and patients with latent cardiac 
insufficiency, 7:51689 
Lavage 
Pulmonary mononuclear cells: studies of pulmonary lymph and 
bronchoalveolar cells of sheep, 7:51640 
Scintiscanning 
Preparation and dosimetry of reactor-produced Xe-125 for 
ventilation scintigraphy, 7:51693 
LUTEOTROPIC HORMONE 
See LTH 
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LUTETIUM 
Activation Analysis 
Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 


(Luteotropic hormone.) 
Stimulation 
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Neuroendocrine effects of acute nickel chloride administration 


in rats, 7:51846 
LUBRICATING OILS 
Recycling 
Enhanced utilization of used lubricating oil recycling process 
by-products. Final report, 7:49204 (DOE/BC/10059—19) 
LUCIE-1 REACTOR 
Containment Shells 
Reliability analysis of steel-containment strength, 7:50445 
(NUREG/CR—2442) 
Economic Impact 
Socio-economic impacts of nuclear generating stations, 7:50183 
(NUREG/CR—2749-Vol.10) 
Electrical Equipment 
Technical evaluation report on the proposed design 
modifications and technical-specification changes on grid- 
voltage degradation for the St. Lucie Nuclear Power Plant, 
Unit 1. Docket No. 50-335, 7:50191 (UCID—19450) 
Social Impact 
Socio-economic impacts of nuclear generating stations, 7:50183 
(NUREG/CR—2749-Vol.10) 
Socio-Economic Factors 
Socio-economic impacts of nuclear generating stations, 7:50183 
(NUREG/CR—2749-Vol.10) 
LUCIE-2 REACTOR 
Economic Impact 
Socio-economic impacts of nuclear generating stations, 7:50183 
(NUREG/CR—2749-Vol.10) 
Electrical Equipment 
Technical evaluation report on the proposed design 
modifications and technical-specification changes on grid- 
voltage degradation for the St. Lucie Nuclear Power Plant, 
Unit 1. Docket No. 50-335, 7:50191 (UCID—19450) 
Social Impact 
Socio-economic impacts of nuclear generating stations, 7:50183 
(NUREG/CR—2749-Vol.10) 
Socio-Economic Factors 
Socio-economic impacts of nuclear generating stations, 7:50183 
(NUREG/CR—2749-Vol.10) 


National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

Mass Spectroscopy 

Methodical investigations of mass spectroscopic analysis of 
geological samples with relatively high contents of rare 
earths, 7:50979 (ZfI-Mitt—46) 

LWBR TYPE REACTORS 
Fuel Cans 

Thermal tests to investigate stability of externally pressurized 
Zircaloy-4 tubing over axial gaps (LWBR Development 
Program), 7:50248 (WAPD-TM—1509) 

Fuel Pellets 

Techniques for chamfer and taper grinding of oxide fuel pellets 
(LWBR Development Program), 7:50244 (WAPD-TM— 
1410) 

Fuel Rods 

Finite-element procedure for calculating the three-dimensional 
inelastic bowing of fuel rods (AWBA development 
program), 7:50246 (WAPD-TM—1498) 

Preliminary design and manufacturing feasibility study for a 
machined Zircaloy triangular pitch fuel rod support system 
(grids) (AWBA development program), 7:50245 (WAPD- 
TM—1491) 

Reactor Cores 

Review of physics critical experiments using the thoria fuel 
system (AWBA development program), 7:50249 (WAPD- 
TM—1513) 

Reactor Materials 

Model for the transition in the oxidation of zirconium-base 
alloys (LWBR development program), 7:50247 (WAPD- 
TM—1501) 
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LYMPHOCYTES 
Cell Differentiation 
In vitro sensitization of human lymphocytes to a myeloma cell- 
related antigen, 7:51641 
Chemical Activation 
Theoretical considerations of the role of antigen structure in B 
cell activation, 7:51639 
Cytology 
Pulmonary mononuclear cells: studies of pulmonary lymph and 
bronchoalveolar cells of sheep, 7:51640 
Enzyme Activity 
Photoreactivating enzyme induction in human lymphocytes, 
7:51602 
Immune Reactions 
In vitro sensitization of human lymphocytes to a myeloma cell- 
related antigen, 7:51641 
Mitosis 
Mitotic response and sister chromatid exchanges in 
lymphocytes cultured in sera from different sources, 7:51652 
Photoreactivation 
Photoreactivating enzyme induction in human lymphocytes, 
7:51602 
Sister Chromatid Exchanges 
Mitotic response and sister chromatid exchanges in 
lymphocytes cultured in sera from different sources, 7:51652 
LYMPHOID CELLS 


See LYMPHOCYTES 
LYOPHILIZATION 
Equipment 
Design and evaluation of a freeze-dry apparatus for removing 
free water for tritium analysis, 7:50969 (DP—1634) 


M2-TRANSITIONS 
Gamma Radiation 
Applications of low energy theorems to quadrupole radiation 
in electromagnetism and gravitation, 7:52087 (NBI-HE—81- 


See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACHINE PARTS 
See also MECHANICAL TRANSMISSIONS 
Machining 
Management of deburring, 7:51075 (BDX—613-2717) 
Production 
Management of deburring, 7:51075 (BDX—613-2717) 
Quality Control 
Management of deburring, 7:51075 (BDX—613-2717) 
MACHINE TOOLS 
Automation 
Toward a metrology for precision-machine-tool control 
systems, 7:51095 (UCID—19434) 
Control Systems 
Toward a metrology for precision-machine-tool control 
systems, 7:51095 (UCID—19434) 
Design 
Development of an inexpensive, high-accuracy Diamond 
Turning Machine, 7:51097 (UCRL—86593) 
Performance 
Development of an inexpensive, high-accuracy Diamond 
Turning Machine, 7:51097 (UCRL—86593) 
MACROPHAGES 
Biological Effects 
Growth regulation by macrophages, 7:51632 (LA-UR—82- 
1760) 
Cytology 
Pulmonary mononuclear cells: studies of pulmonary lymph and 
bronchoalveolar cells of sheep, 7:51640 
Enzymes 
The specificity of macrophage elastase on the insulin B-chain, 
7:51618 


MAGNESIUM COMPOUNDS 
Chemical Reactions 


MAGIC NUCLEI 
Nuclear Deformation 
Fluctuations of the parameters determining the nuclear shape 
in the proper coordinate system, 7:52197 (ITP—80-140-E) 
MAGIC NUMBERS 
See MAGIC NUCLEI 
MAGMA SYSTEMS 
Geophysical Surveys 
Magma Source Location Survey, 7:49955 (SAND—82-0219) 
Surveys 
Magma Source Location Survey, 7:49955 (SAND—82-0219) 
MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 
MAGNESIUM 
Activation Analysis 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Compression 

High-pressure structural phase transitions in Na, Mg, and Al, 

7:50896 
Crystal-Phase Transformations 

High-pressure structural phase transitions in Na, Mg, and Al, 

7:50896 
Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Ion-Molecule Collisions 

Nuclear lifetimes and the slowing down of heavy ions in solids, 

7:50858 (INIS-mf—6868) 
Leaching 

Evaluation of bulk properties of radwaste glass and ceramic 
container materials to determine long-term stability, 7:49371 
(NUREG/CR—2737) 

Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

MAGNESIUM 24 
Energy Levels 
Electromagnetic sum rules by spectral distribution methods, 
7:52131 
Giant Resonance 
Photodisintegration of 7*Mg, 7:52129 (UM-P—81/59) 
MAGNESIUM 24 TARGET 
Neutron Reactions 
Nuclear-spectroscopy problems studied with neutrons, 7:52146 
(CONF-820658—1) 
Photonuclear Reactions 
Photodisintegration of 7*Mg, 7:52129 (UM-P—81/59) 
Pion Reactions 

Elastic and inelastic pion scattering and nuclear structure, 

7:52123 
MAGNESIUM 28 
Hypernuclei 

Production of AA hypernuclei in the (K~,K* ) reaction, 

7:51971 (BNL—31095) 
MAGNESIUM BASE ALLOYS 
Sorptive Properties 

Lightweight hydrides for automotive storage of hydrogen, 

7:49480 
MAGNESIUM COMPOUNDS 
Chemical Reactions 

Improved efficiency in the sulfur dioxide - iodine hydrogen 

cycle through the use of magnesium oxide, 7:49475 
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MAGNESIUM OXIDES 
Monitoring 


Monitoring 
MAP3S precipitation chemistry network: fourth periodic 
summary report (1980), 7:51462 (PNL—4144) 
MAGNESIUM OXIDES 
See also SPINELS 
Chemical Reactions 
Improved efficiency in the sulfur dioxide - iodine hydrogen 
cycle through the use of magnesium oxide, 7:49475 
Dielectric Properties 
Dielectric behavior of MgO:Li* crystals, 7:50965 
Physical Radiation Effects 

Radiation dose-rate resistivity degradation in ceramic insulators 
and assessment of the consequences in fusion reactor 
applications, 7:52355 (DOE/ET/52048—24) 

MAGNESIUM SLURRY SCRUBBING PROCESS 
Comparative Evaluations 

Economic assessment of advanced flue gas desulfurization 
processes. Final report, 7:49085 (DOE/MC/08333— 
1115(Vol.1)) 

Economic assessment of advanced flue gas desulfurization 
processes. Final report. Volume 2. Appendices G, H, and I, 
7:49086 (DOE/MC/08333—1115(Vol.2)) 

Economic Analysis 

Economic assessment of advanced flue gas desulfurization 
processes. Final report, 7:49085 (DOE/MC/08333— 
1115(Vol.1)) 

Economic assessment of advanced flue gas desulfurization 
processes. Final report. Volume 2. Appendices G, H, and I, 
7:49086 (DOE/MC/08333—1115(Vol.2)) 

MAGNET COILS 
Modular coils: a promising toroidal coil system, 7:52425 
Optimization 
Physical and engineering constraints for tokamak reactors and 
helical coils, 7:52349 (DOE/ET/51013—39) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC FIELD CONFIGURATIONS 
Analytical Solution 
Vacuum magnetic fields with dense flux surfaces, 7:52356 
(DOE/ET/53088—S5) 
Computer Codes 
Modifications to POISSON, 7:51192 (ANL/PHY—81-2) 
Three-Dimensional Calculations 

Field calculations. Part I: Choice of variables and methods, 

7:51193 (ANL/PHY—81-2) 
MAGNETIC FIELD REVERSAL 
Research Programs 

CTR plasma engineering studies. Annual progress report, 1 
November 1981-30 October 1982, 7:52351 
(DOE/ET/52040—238) 

MAGNETIC FIELDS 
See also MAGNETIC FIELD REVERSAL 
Beam Optics 

TRACK-A program to track charged particles through a 

magnetic field and plot the path, 7:51195 (ANL/PHY—81-2) 
Biological Effects 

Biological effects of electrical and magnetic fields from power 
transmission lines - with an evaluation of possible hazards. A 
literature study, 7:50147 (SIS—1981-6) 

Biological effects of electric and magnetic fields, summary of a 
literature study, 7:50148 (SIS—1981:8) 

Three-Dimensional Calculations 

Examples of 3-D field calculations using GFUN, 7:51194 
(ANL/PHY—81-2) 

MAGNETIC MIRROR CONFIGURATIONS 
Magnetic Field Reversal 

Production of field-reversed mirror plasma with a coaxial 

plasma gun (Patent), 7:52418 
Plasma Confinement 

Transverse losses of ions through outside probkotrons of an 
ambipolar trap in the case of infrequent collisions, 7:52276 
(UCRL-Trans—11753) 

MAGNETIC MIRRORS 


See also MFTF DEVICES 
OGRA 
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TMX DEVICES 
Penning Effect 
Field imperfection induced frequency shifts in a Penning trap, 
7:52322 
MAGNETIC REFRIGERATORS 
Efficiency 
Effect of parasitic refrigeration on the efficiency of magnetic 
liquefiers, 7:51089 (LA-UR—82-1232) 
MAGNETIC SEPARATORS 
Operation 
Development of high-gradient and open-gradient magnetic 
separation, 7:49136 (CONF-8105161—1) 
MAGNETIC SPECTROMETERS 
Beam Analyzers 
MSU 1.6 GeV/c beam analysis system, 7:51242 (ANL/PHY— 
81-2) 
Beam Optics 
Optimization of induced aberrations in ion optical systems, 
7:51204 (ANL/PHY—81-2) 
Very large solid angle spectrometer for single arm electron 
scattering experiments, 7:51248 (ANL/PHY—81-2) 
Beam Transport 
Magnet construction: conventional, 7:51200 (ANL/PHY—81- 
2) 
Calibration 
Geodesic measurements on the MIS ITEPh spectrometer with 
electrodynamic chambers and space reconstruction 
constants, 7:51342 (ITEF—62(1981)) 
Coincidence Spectrometry 
Design considerations for a coincidence arrangement of two 
magnetic spectrometers with large solid angle and moment 
acceptances, 7:51249 (ANL/PHY—81-2) 
Design 
General design methods, 7:51312 (ANL/PHY—81-2) 
Integrated magnet, optics and detector designs for a 
spectrograph, 7:51314 (ANL/PHY—81-2) 
Spectrometer requirements for (e,e’2N) studies, 7:51245 
(ANL/PHY—81-2) 
Energy Resolution 
Optimizing energy resolution in accelerator-spectrograph 
systems, 7:51313 (ANL/PHY—81-2) 
Experiment Planning 
Spectrometer requirements for (e,e'2N) studies, 7:51245 
(ANL/PHY—81-2) 
Magnetic Field Configurations 
Dipole design studies for the MSU 1.2 GeV/c superconducting 
spectrograph, 7:51197 (ANL/PHY—81-2) 
Magnetic Fields 
Homogenizing the field in a picture-frame magnet, 7:51201 
(ANL/PHY—81-2) 
Understanding the Purcell filter, 7:51202 (ANL/PHY—81-2) 
Meetings 
Workshop on high-resolution, large-acceptance spectrometers, 
7:51311 (ANL/PHY—81-2) 
On-Line Measurement Systems 
Software for HPD measuring system using a special hardware 
processor for handling data from magnetic spark 
spectrometer, 7:51344 (JINR—10-81-389) 
Optimization 
Optimizing energy resolution in accelerator-spectrograph 
systems, 7:51313 (ANL/PHY—81-2) 
Resolution 
Design for the large electron spectrometer (LES), 7:51251 
(ANL/PHY—81-2) 
High resolution spectrometer, 7:51319 (ANL/PHY—81-2) 
Moderate resolution spectrometer, 7:51318 (ANL/PHY—81-2) 
Reviews 
High resolution magnetic spectrometers, 7:51241 
(ANL/PHY—81-2) 
Specifications 
Moderate resolution spectrometer, 7:51318 (ANL/PHY—81-2) 
QDD and QDQ spectrometers at NIKHEF-K, 7:51317 
(ANL/PHY—81-2) 
Superconducting Magnets 
Dipole design studies for the MSU 1.2 GeV/c superconducting 
spectrograph, 7:51197 (ANL/PHY—81-2) 
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Superconducting multigap spectrograph, 7:51316 
(ANL/PHY—81-2) 
Why use superconducting coils in conventional spectrograph 
magnets, 7:51196 (ANL/PHY—81-2) 
MAGNETIC STORAGE DEVICES 
Physical Radiation Effects 
Effect of neutron and gamma irradiation on magnetic bubble 
memories, 7:51376 (CEA-R—5116) 
MAGNETIC SURFACES 
See MAGNETIC FIELD CONFIGURATIONS 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOMETERS 
Magnetometer for measuring the magnetic field integral of 
wiggler-magnet, 7:51382 (EFI—457(64)-80) 
MAGNETOSPHERE 
Auroral Hiss 
The role of hiss in magnetospheric chorus emissions. Technical 
report, 7:51928 (AD-A—106479/9) 
Hot Plasma 
Composition of the hot magnetospheric plasma as observed 
with the Prognoz-7 satellite, 7:51930 (KGI—054) 
Ton Drift 
Low-energy ion pitch-angle distributions in the outer 
magnetosphere: ion zipper distributions. Technical report, 
7:51926 (AD-A—106153/0) 
Radiowave Radiation 
The role of hiss in magnetospheric chorus emissions. Technical 
report, 7:51928 (AD-A—106479/9) 
MAINE 
Peat 
Maine Peat-Resource Evaluation Program: 1980 field season. 
Open File No. 82-8, 7:49110 (DOE/FC/14690—T3) 
Uranium Deposits 
National Uranium Resource Evaluation, Portland Quadrangle: 
Maine and New Hampshire, 7:49293 (PGJ/F—028-82) 
Water Resources 
Penobscot River Basin overview, 7:51572 (PB—82-131467) 
MAINTENANCE FACILITIES 
Evaluation 
Reliability study: maintenance facilities Portsmouth Gaseous 
Diffusion Plant, 7:49312 (GAT—1027) 
Reliability 
Reliability study: maintenance facilities Portsmouth Gaseous 
Diffusion Plant, 7:49312 (GAT—1027) 
MAIZE 
Anaerobic Digestion 
Culture studies on the conversion of cornstover to methane, 
7:49665 
Molecular Biology 
Investigation of the transposition of mitochondrial DNA and 
its relationship to fertility in zea mays. Progress report, May 
15, 1981-May 14, 1982, 7:51631 (DOE/ER/10904—1) 
Productivity 
Effect of crop residues on soil properties, plant growth, and 
crop yield. Agronomy Farm, Lincoln, Nebraska, 7:51714 
(DOE/OR/20304—T3) 
MALIGNANCIES 
See NEOPLASMS 
MAMMARY GLANDS 
Delayed Radiation Effects 
Studies of the mortality of A-bomb survivors - 7. Mortality, 
1950-1978: part 1. Cancer mortality, 7:51755 
MANAGEMENT 
See also DATA BASE MANAGEMENT 
ENERGY MANAGEMENT 
LOAD MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
Nuclear Regulatory Commission: 1981 annual report, 7:50283 
(NUREG—0920) 
Planning 
Project planning and reporting system description, 7:50547 
(ANL/ENG-PMSO—01) 


MANUALS 
Design 


MANGANESE 
Activation Analysis 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Mineral Resources 

Manganese resources of the Cuyuna range, east-central 

Minnesota, 7:50563 (NP—2902475) 
Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

MANGANESE 54 
Radiation Monitoring 

Studies of activation products in the terrestrial environment of 
three Swedish nuclear power stations (At Oskarshamn, 
Ringhals, and Barsebaeck.), 7:50345 (LUNFD6/NFRA— 
3031) 

Radioecological Concentration 

Environmental radioactivity in Denmark in 1980, 7:51491 

(RISO-R—447) 
MANGANESE ALLOYS 
Fatigue 

Fracture properties of a 25 Mn austenitic steel and its welds at 

4 K, 7:50878 (NBSIR—82-1667) 
Flow Stress 

Temperature dependence of flow strength of Fe-20Cr-16Ni- 
6Mn-0.2N and Fe-18Cr-10Ni-1.5Mn-0.1N (304LN) austenitic 
steels, 7:50867 (NBSIR—82-1667) 

Fracture Properties 

Fracture properties of a 25 Mn austenitic steel and its welds at 
4 K, 7:50878 (NBSIR—82-1667) 

Weldments and castings for liquid helium service, 7:50877 
(NBSIR—82-1667) 

Sorptive Properties 

Hydrogen storage and purification systems. I]. August 1972- 

June 1974, 7:49478 (BNL—19436) 
Tensile Properties 

Fracture properties of a 25 Mn austenitic steel and its welds at 
4 K, 7:50878 (NBSIR—82-1667) 

Weldments and castings for liquid helium service, 7:50877 
(NBSIR—82-1667) 

MANIOC 
See CASSAVA 
MANIPULATORS 
Control Systems 
Remote equipment technology. Final report for GFY 1880, 
7:50225 (DOE/SF/71031—T33) 
Design 
Remote handling - blending of energetic materials, 7:51414 
MANOMETERS 
See PRESSURE GAGES 
MANUALS 

Energy and water resources (Contains glossary), 7:50562 

(DOE/EV/10154—4) 





MANUFACTURING 
Cost 


MANUFACTURING 
Cost 
Small-wind-turbine production evaluation and cost analysis, 
7:50039 (SERI/TR—09049-1-Vol.2) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANURES 
Anaerobic Digestion 
Effect of feedlot manure collection techniques on ultimate 
methane yield, 7:49654 
Methane production and effluent quality from fermentation of 
beef cattle manure and molasses, 7:49676 
Yields and rates of methane production by pilot-scale 
bioconversion of a typical waste; panch manure and a typical 
energy crop: fresh-water macro-algae, 7:49598 (EUR—7685- 
EN) 
Enzymatic Hydrolysis 
Solid-state fermentation of steam-treated feedlot waste fibers 
with Chaetomium cellulolyticum, 7:51720 
Recycling 
Solid-state fermentation of steam-treated feedlot waste fibers 
with Chaetomium cellulolyticum, 7:51720 
Weathering 
Effect of feedlot manure collection techniques on ultimate 
methane yield, 7:49654 
MARINE DISPOSAL 
Research Programs 
Program criteria for subseabed disposal of radioactive waste: 
site qualification plan, 7:49384 (SAND—81-0709) 
Site Selection 
Program criteria for subseabed disposal of radioactive waste: 
site qualification plan, 7:49384 (SAND—81-0709) 
Subseabed disposal: systematic application of the site 
qualification plan, 7:49391 (SAND—82-1379C) 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARVIKEN REACTOR 
Marviken full-scale critical-flow tests. Volume 19. Results from 
Test 11. Final report, 7:50424 (EPRI-NP—2370-Vol.19) 
Critical Flow 
Marviken full-scale critical-flow tests. Volume 7. Data 
accuracy. Final report, 7:50423 (EPRI-NP—2370-Vol.7) 
Loss of Coolant 
Marviken full-scale critical-flow tests. Volume 3. Conclusions. 
Final report, 7:50422 (EPRI-NP—2370-Vol.3) 
Marviken full-scale critical-flow tests. Volume 7. Data 
accuracy. Final report, 7:50423 (EPRI-NP—2370-Vol.7) 
Reactor Safety 
Marviken full-scale critical-flow tests. Volume 3. Conclusions. 
Final report, 7:50422 (EPRI-NP—2370-Vol.3) 
Marviken full-scale critical-flow tests. Volume 7. Data 
accuracy. Final report, 7:50423 (EPRI-NP—2370-Vol.7) 
MARYLAND 
Wind Power 
Wind resource assessment in the east central United States, 
7:50017 (CONF-801203—) 
MASS SPECTROMETERS 
Design 
Ion-trajectory simulations for a proposed time-of-flight mass 
spectrometer, 7:52406 (SAND—82-0433) 
Uses 
Apparatus for dynamic measurement of gases released from 
materials heated under programmed temperature-time 
control, 7:51384 (LA—9298-MS) 
MASS SPECTROSCOPY 
Calibration Standards 
Mass spectroscopic analysis of standard rock samples, 7:50978 
(ZfI-Mitt—46) 
Meetings 
Recent developments in mass spectrometry in biochemistry, 
medicine, and environmental research, 7, 7:50994 
MASSACHUSETTS 
Geophysical Surveys 
Bedrock geology of the Cape Ann Area, Massachusetts. 
Technical report, 7:51906 (NUREG/CR—0881) 
MASSIVE VECTOR MESON MODEL 
See GLUON MODEL 
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MATERIALS 


See also BUILDING MATERIALS 
FERROMAGNETIC MATERIALS 
FIBERGLASS 
POROUS MATERIALS 


Defects 
Range of applicability of inversion algorithms, 7:51383 (IS-M— 
367) 
Energy-Level Transitions 
Electronic transitions and intermolecular forces. Experiments 
and calculations, 7:50857 (INIS-mf—6867) 
Intermolecular Forces 
Electronic transitions and intermolecular forces. Experiments 
and calculations, 7:50857 (INIS-mf—6867) 
Research Programs 
Solar materials development, 7:49888 (CONF-801203—) 
Ultrasonic Testing 
Locating interfaces in vertically-layered materials and 
determining concentrations in mixed materials utilizing 
acoustic-impedance measurements (Patent application), 
7:51396 
MATERIALS (BUILDING) 
See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 
See DIELECTRIC MATERIALS 
MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATERIALS HANDLING EQUIPMENT 


See also EARTHMOVING EQUIPMENT 
REMOTE HANDLING EQUIPMENT 


Design 
Gas turbine demonstration of pyrolysis: derived fuels. Third 
technical progress report, July 1, 1979-December 31, 1981, 
7:50112 (DOE/ET/13333—T1) 
Operation 
Gas turbine demonstration of pyrolysis: derived fuels. Third 
technical progress report, July 1, 1979-December 31, 1981, 
7:50112 (DOE/ET/13333—T1) 
MATERIALS (POROUS) 
See POROUS MATERIALS 
MATERIALS RECOVERY 
Feasibility Studies 
Process development studies for the enhanced recovery of 
cellulase in cellulose hydrolysis, 7:49499 (LBL— 14222) 
Recycling 
Process development studies for the enhanced recovery of 
cellulase in cellulose hydrolysis, 7:49499 (LBL—14222) 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATERIALS TESTING 


See also MECHANICAL TESTS 
NONDESTRUCTIVE TESTING 


Research Programs 
Report of the Working Group on low-temperature neutron 
irradiation, 7:52346 (DOE/ER—0138) 
MATERIALS WORKING 
(Covers metal and non-metal working.) 
Research Programs 
Mechanical Engineering Department technical review, 7:51072 
(UCRL—50016-82-1) 
MATHEMATICAL MODELS 
See also COSMOLOGICAL MODELS 
NUCLEAR MODELS 
PARTICLE MODELS 
STATISTICAL MODELS 
Comparative Evaluations 
Calculation of unsaturated hydraulic conductivity, 7:51874 
(ANL/EIS—14) 
Finite Element Method 
Improving analytical dynamic models using frequency response 
data: application, 7:52456 (SAND—82-0772C) 
Sensitivity Analysis 
A comparison of sensitivity analysis and error analysis based 
on a stream ecosystem model, 7:52468 
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Systems Analysis 
A comparison of sensitivity analysis and error analysis based 
on a stream ecosystem model, 7:52468 
MATHEMATICS 
Bibliographies 
KWIC index for numerical linear algebra (Bibliography), 
7:52449 (ORNL/CSD—106) 
MC GUIRE-2 REACTOR 
Auxiliary Water Systems 
Common cause failure and unavailability analysis of the 
McGuire Unit 2 Auxiliary Feedwater System, 7:50169 
(EGG-IS—5545) 
MEASURING INSTRUMENTS 
See also ANEMOMETERS 
BEAM MONITORS 
DOSEMETERS 
FLOWMETERS 
MAGNETOMETERS 
MOISTURE GAGES 
PRESSURE GAGES 
PYRANOMETERS 
RADIATION DETECTORS 
RADIATION MONITORS 
SPECTROMETERS 
STRAIN GAGES 
THERMOCOUPLES 
THERMOMETERS 
Comparative Evaluations 
Particle size sensitivity of condensation nucleus counters, 
7:51370 
MEAT 
Radioactivity 
Environmental radioactivity in Denmark in 1980, 7:51491 
(RISO-R—447) 
MEAT INDUSTRY 
Energy Conservation 
Case history studies of energy conservation improvements in 
the meat industry, 7:50777 (PNL—4320) 
MECHANICAL FILTERS 
See also GRANULAR BED FILTERS 
Operation 
Fiber bed filter system control of fly ash particulates, 7:49095 
MECHANICAL STRUCTURES 
See also POWER TRANSMISSION TOWERS 
SUPPORTS 
Construction 


Final report of performance under Contract No. AC01-80ET- 


41109 for the Department of Energy. Part II. (Phase A002): 


development of the FAST-C methodology, 7:51082 
(DOE/ET/41109—T1-Pt.2) 
Hazards 
Final report of performance under Contract No. AC01-80ET- 


41109 for the Department of Energy. Part II. (Phase A002): 


development of the FAST-C methodology, 7:51082 
(DOE/ET/41109—T1-Pt.2) 
Mechanical Vibrations 
Application of large-scale state estimation to vibrating 
structures, 7:51096 (UCRL—86138) 
MECHANICAL TESTS 
Algorithms 
Random vibration testing of a single test item with a multiple 
input control system, 7:51136 (SAND—81-2011C) 
Control Systems 
Random vibration testing of a single test item with a multiple 
input control system, 7:51136 (SAND—81-2011C) 
Equipment 
Development of the freely expanding ring test for measuring 
dynamic material properties, 7:51135 (LA-UR—82-345) 
MECHANICAL TRANSMISSIONS 
Design 
Design study of flywheel - CVT - heat-engine vehicle- 
propulsion system. Phase 1. Final report. Volume II. 
Appendices, 7:50816 (UCRL—15471-Vol.2) 
Performance 
Design study of flywheel - CVT - heat-engine vehicle- 
propulsion system. Phase 1. Final report. Volume II. 
Appendices, 7:50816 (UCRL—15471-Vol.2) 
MECHANICAL VIBRATIONS 
Computerized Simulation 
Application of large-scale state estimation to vibrating 
structures, 7:51096 (UCRL—86138) 


MELTDOWN 
Radioactive Effiuents 


MEDICAL CENTERS 
See also HOSPITALS 
Contamination 
Radiation protection problems concerning the use of 
radioactive iodine for medical purposes, 7:51518 
Personnel Monitoring 
Radiation protection problems concerning the use of 
radioactive iodine for medical purposes, 7:51518 
MEDICAL PERSONNEL 
Occupational Safety 
Radiation protection problems concerning the use of 
radioactive iodine for medical purposes, 7:51518 
Radiation Doses 
Radiation protection problems concerning the use of 
radioactive iodine for medical purposes, 7:51518 
MEDICINE 
See also NUCLEAR MEDICINE 
Bibliographies 
Publications in biomedical and environmental sciences 
programs, 1981, 7:51824 (ORNL—5904) 
Research Programs 
Biomedical and environmental sciences programs at the Oak 
Ridge National Laboratory, 7:51826 (ORNL/TM—8448) 
MEDICINES 
See DRUGS 
MEETINGS 
National passive solar conference, 4th, Kansas City, MO, 
October 3-5, 1979, proceedings. Volume 4, 7:49546 
MELANOMAS 
Neutron Capture Therapy 
Chlorpromazine distribution in hamsters and mice bearing 
transplantable melanoma, 7:51829 
MELTDOWN 
Large dry PWR containment mitigation strategies during 
severe accidents, 7:50470 (SAND—82-0739C) 
Activity Levels 
Impact of secondary effects on the reduction of fission product 
source terms in Class IX reactor accidents, 7:50497 
Computer Calculations 
Study on the behavior of reactor fuel rods under meltdown 
conditions and comparison with experiments. Final report 
(PWR;BWR), 7:50438 (NP—2903865) 
Environmental Impacts 
Impact of source terms on distances to which reactor accident 
consequences occur, 7:50467 (SAND—82-0278C) 
Fission Product Release 
Impact of secondary effects on the reduction of fission product 
source terms in Class IX reactor accidents, 7:50497 
Freezing 
In-core fuel freezing and plugging experiments: the tran series 
at Sandia National Laboratories, 7:50466 (SAND—82-0124C) 
Heat Transfer 
Analysis of the thermal behavior of a stagnant pool for fast 
reactor safety, 7:50505 
Simplified reactor vessel cell heat transfer model for 
CONACS-1 (LMFBR), 7:50402 (DOE/SF/71031—T32) 
Transient debris freezing and potential wall melting during a 
severe reactivity initiated accident experiment, 7:50494 
Hydraulics 
Analysis of the thermal behavior of a stagnant pool for fast 
reactor safety, 7:50505 
Simplified reactor vessel cell heat transfer model for 
CONACS-1 (LMFBR), 7:50402 (DOE/SF/71031—T32) 
Transient debris freezing and potential wall melting during a 
severe reactivity initiated accident experiment, 7:50494 
Molten Metal-Water Reactions 
TOM MIX: a computer code for calculating steam explosion 
phenomena (PWR; BWR), 7:50451 (NUREG/CR—2689) 
Radioactive Aerosols 
Aerosol release and transport program. Quarterly progress 
report, January - March 1982 (LMFBR; BWR; PWR), 
7:50458 (NUREG/CR—2809-Vol.1) 
Radioactive Effluents 
Impact of source terms on distances to which reactor accident 
consequences occur, 7:50467 (SAND—82-0278C) 





MEMBRANE TRANSPORT 
Biochemical Reaction Kinetics 


MEMBRANE TRANSPORT 
Biochemical Reaction Kinetics 
Development of Na* -dependent hexose transport in vitro, 
7:51630 (CONF-8106239—2) 
MEMBRANES 


See also CELL MEMBRANES 
FETAL MEMBRANES 
PHOTOSYNTHETIC MEMBRANES 


Mechanical Properties 

Surface viscosity measurements from large bilayer vesicle 

tether formation-I. Analysis, 7:51634 
Ultrastructural Changes 

Cortical vesicle breakdown in fertilized eggs of Fundulus 

heteroclitus, 7:51710 
Uses 

Permselective membrane control of algal and wood digesters 
for increased production and chemical recovery. Final 
technical report, June 15, 1977-September 30, 1978, 7:49493 
(DOE/ET/20012—T1) 

Viscosity 

Surface viscosity measurements from large bilayer vesicle 
tether formation-I. Analysis, 7:51634 

Surface viscosity measurements from large bilayer vesicle 
tether formation-II. Experiments, 7:51635 

MENTAL DISORDERS 
Pathology 

18F-2-deoxy-2-fluoro-D-glucose as a tracer in the positron 

emission tomographic study of senile dementia, 7:51676 
MERCURY 
Activation Analysis 

Application of neutron-activation analysis to the determination 
of leach rates of simulated nuclear-waste forms, 7:49337 
(ANL—81-34) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—S52) 

Ashes 

Mercury concentrations in coal ash, 7:49091 (KHM-I—04) 
Biological Effects 

History of mercury and mercurialism, 7:51833 
Chemical State 

Mercury concentrations in coal, 7:49070 (KHM-I—04) 
Ecological Concentration 

Investigation of mercury in air, precipitation and lake water, 
7:51449 (KHM-TR—05) 

Mercury in the environmental debate: a retrospection, 7:51546 
(KHM-I—04) 

Mercury in the ecosystem, 7:51547 (KHM-I—04) 

Mercury in lake sediments, 7:51551 (KHM-I—04) 

Variations of mercury concentrations in the environment in a 
historic perspective, 7:51552 (KHM-I—04) 

What should be done about the mercury discharges, 7:51550 
(KHM-I—04) 

Emission Spectroscopy 
Distribution of mercury compounds in air and water, 7:50973 
(KHM-I—04) 
Health Hazards 
Health effects of mercury, 7:51814 (KHM-I—04) 
Radiometric Analysis 

Distribution of mercury compounds in air and water, 7:50973 

(KHM-I—04) 
Separation Processes 

Separation of mercury from effluent gases, 7:49090 (KHM-I— 

04) 
Volatility 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

MERCURY 199 
Isotope Production 

Use of sup(199m)Hg in nuclear medicine, 7:51054 (INIS-mf— 

6937) 
MERCURY IODIDES 
Cutting 

Improved fabrication of Hgl2 nuclear radiation detectors by 

machine-cleaving, 7:51324 (CONF-820667—2) 
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MESITYLENE 
Hydrogenation 
Continuous chemical-reaction chromatography. Progress 
report, February 1, 1981-January 15, 1982, 7:51015 
(DOE/ER/02945—5) 
MESOCRICETUS 
See HAMSTERS 
MESON RESONANCES 


See also D RESONANCES 
OMEGA-1675 RESONANCES 
PSI-3695 RESONANCES 
RHO-1250 RESONANCES 
UPSILON RESONANCES 
VECTOR MESONS 


Particle Production 
Inclusive production of meson resonances and the sea-quark 
distributions in the proton, 7:52011 (DOE/ER/70004—312) 
Study of meson resonance production in pion-carbon 
interactions at P=40 GeV/c, 7:51978 (HE—100-1980) 
Quantum Chromodynamics 
Use of finite energy sum rules for the description of resonances 
in QCD, 7:52052 (NBI-HE—81-38) 
Sum Rules 
Use of finite energy sum rules for the description of resonances 
in QCD, 7:52052 (NBI-HE—81-38) 
MESONS 
See also MESON RESONANCES 
SCALAR MESONS 
Form Factors 
Form factors of heavy mesons in QCD, 7:52033 (ITEP— 
147(1980)) 
Particle Multiplets 
Variational calculation of the meson spectrum and relativistic 
corrections, 7:52059 (UWThPh—81-13) 
Quark Model 
Comparison of three quark bound-state masses for various 
potentials, 7:52062 (UWThPh—1982-1) 
MESSENGER-RNA 
Biochemical Reaction Kinetics 
Effects of insulin on messenger RNA activities in rat liver, 
7:51613 
METABOLITES 
Infrared Spectra 
Isolation of an azide mutagenic metabolite in Salmonella 
typhimurium, 7:50993 
Ion Exchange Chromatography 
Isolation of an azide mutagenic metabolite in Salmonella 
typhimurium, 7:50993 
Liquid Column Chromatography 
Isolation of an azide mutagenic metabolite in Salmonella 
typhimurium, 7:50993 
Ultraviolet Spectra 
Isolation of an azide mutagenic metabolite in Salmonella 
typhimurium, 7:50993 
METAGALAXY 
See UNIVERSE 
METAL INDUSTRY 
Energy Consumption 
Energy conservation study of the plating and surface finishing 
industry. Final report, 7:50768 (DOE/CS/40096—T1) 
Energy use in the kilning, curing, drying and brewing 
industries, 7:50775 (NZERDC—64) 
Energy Efficiency 
Industrial energy-efficiency-improvement program, 7:50766 
(DOE/CE—0015) 
Plating 
Energy conservation study of the plating and surface finishing 
industry. Final report, 7:50768 (DOE/CS/40096—T 1) 
Surface Finishing 
Energy conservation study of the plating and surface finishing 
industry. Final report, 7:50768 (DOE/CS/40096—T 1) 
METALLOTHIONEIN 
Biosynthesis 
The relationship of dietary protein to metallothionein and 
cadmium-induced renal damage (Rats), 7:51855 
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METALLURGY 
(Use of a more specific term is recommended; see also 
EXTRACTIVE METALLURGY or FABRICATION.) 
Ukrainian Physics Journal, 7:51960 (AEC-tr—7411/10) 
Ukrainian Physics Journal, 7:51959 (AEC-tr—7411/11) 
Ukrainian Physics Journal, 7:51958 (AEC-tr—7411/12) 
METALS 
See also LIQUID METALS 
REFRACTORY METALS 


SCRAP METALS 
TRANSITION ELEMENTS 


Are Welding 
Mechanical engineering research. Quarterly progress report, 
January-March 1982, 7:51094 (UCID—19323-82-1) 
Band Theory 
Theory of the x-ray spectra of metals, 7:52248 
(DOE/ER/01198—1374) 
Bonding 
Mechanical engineering research. Quarterly progress report, 
January-March 1982, 7:51094 (UCID—19323-82-1) 
Catalysts 
Characterization of exhaust emissions from high mileage 
catalyst-equipped automobiles, 7:51457 (PB—82-131566) 
Corrosion 
AR & TD Fossil-Energy Materials Program. Quarterly 
progress report, March 31, 1982, 7:50886 (ORNL/FMP— 
82/2) 
Materials performance in nuclear steam generators (presented 
at the ANS International Conference, 2nd), 1980, 7:50322 
Cracks 
Direct observations of crack-tip dislocation behavior during 
tensile and cyclic deformation, 7:50836 (CONF-8205104—1) 
Creep 
In-reactor creep measurements, 7:50258 
Dislocations 
Direct observations of crack-tip dislocation behavior during 
tensile and cyclic deformation, 7:50836 (CONF-8205104—1) 
Ecological Concentration 
Semiannual report, 7:51510 (DOE/SF/00012—T14) 
Environmental Transport 
Semiannual report, 7:51510 (DOE/SF/00012—T 14) 
Erosion 
AR & TD Fossil-Energy Materials Program. Quarterly 
progress report, March 31, 1982, 7:50886 (ORNL/FMP— 
82/2) 
Fabrication 
Formability facility, 7:50890 (SAND—82-0690) 
Fractures 
Dislocation-free zone theory of fracture, 7:50833 (CONF- 
820614—5) 
Materials Testing 
Corrosion and degradation of materials in the Synthane coal- 
gasification pilot plant, 7:48997 (DOE/ET/10670—T2) 
Microanalysis 
Study of field adsorption using imaging atom-probe field ion 
microscope. Progress report, April 1, 1981-March 31, 1982, 
7:50968 (DOE/ER/10857—1) 
Permeability 
Mathematical treatment of permeation for cylindrical 
geometry, 7:50908 
Physical Radiation Effects 
Dislocation as a point defect sinker in the theory of radiation 
damage of materials, 7:50856 (IAE—3315/11) 
In-reactor creep measurements, 7:50258 
Research Programs 
Science of materials. Progress report, January 1-December 31, 
1980, 7:50837 (DOE/ER/01198—1369) 
Stress Corrosion 
AR & TD Fossil-Energy Materials Program. Quarterly 
progress report, March 31, 1982, 7:50886 (ORNL/FMP— 
82/2) 
Test Facilities 
Formability facility, 7:50890 (SAND—82-0690) 
Ultrasonic Testing 
Mechanical engineering research. Quarterly progress report, 
January-March 1982, 7:51094 (UCID—19323-82-1) 


X-Ray Spectra 
Theory of the x-ray spectra of metals, 7:52248 
(DOE/ER/01198—1374) 
METAPHASE 
See MITOSIS 
METHANATION 
Catalysts 

Coprecipitated nickel-alumina methanation catalysts, 7:49487 

(INIS-mf—6865) 
Feasibility Studies 

Methanation plant design for HTGR process heat, 7:50310 

(GEFR—00568) 
METHANE 
Bioconversion 

Kinetics of acid-phase fermentation in anaerobic digestion, 

7:49669 
Biosynthesis 

Culture studies on the conversion of cornstover to methane, 
7:49665 

Differentiation between acetate and higher volatile acids in the 
modeling of the anaerobic biomethanation process, 7:49601 
(EUR—7685-EN) 

Improved biomethanation systems to face waste variety and 
new findings in microbiology or biochemistry, amongst 
alternative technologies for energy recovery, 7:49600 
(EUR—7685-EN) 

Methane generation from high-strength industrial wastes with 
the anaerobic biological fluidized bed, 7:50780 

Methane production by anaerobic digestion of algae, 7:49597 
(EUR—7685-EN) 

Permselective membrane control of algal and wood digesters 
for increased production and chemical recovery. Final 
technical report, June 15, 1977-September 30, 1978, 7:49493 
(DOE/ET/20012—T1) 

Yields and rates of methane production by pilot-scale 
bioconversion of a typical waste; panch manure and a typical 
energy crop: fresh-water macro-algae, 7:49598 (EUR—7685- 
EN) 


Chemical Reaction Yield 
Study of Fischer-Tropsch synthesis through the use of surface 
intermediate scavengers. Progress report, August 1, 1981- 
July 31, 1982, 7:51017 (DOE/ER/10720—3) 
Distillation 
Pilot tests prove Ryan/Holmes cryogenic acid 
gas/hydrocarbon separations, 7:49229 (CONF-820323—) 
Equations of State 
Equation-of-state for methane for modeling hydrogen attack in 
ferritic steels, 7:50901 
Infrared Spectra 
Entrained flow reactor with in situ FTIR analysis, 7:49068 
(EPRI-AP—2394) 
Mixing Heat 
Thermodynamic data for steam + hydrocarbon mixtures, 
7:49251 (CONF-820323—) 
Production 
Characterization and methane fermentation of soluble products 
from staged autohydrolysis of wood, 7:49656 
Fixed-bed, anaerobic treatment of wastewater for energy 
conservation and methane production, 7:49489 
Marine biomass energy systems for the production of methane, 
7:49566 (CONF-801203—) 
Methane production and effluent quality from fermentation of 
beef cattle manure and molasses, 7:49676 
Purification 
City of Modesto digester-gas scrubber system (methane), 
7:50796 (NP—2905263) 
Pilot tests prove Ryan/Holmes cryogenic acid 
gas/hydrocarbon separations, 7:49229 (CONF-820323—) 
Recovery 
Combination gas-producing and waste-water disposal well 
(DOE patent application), 7:49094 
Complimentary design for geopressure geothermal methane 
extraction and power generation, 7:49929 
Unconventional gas recovery: state-of-knowledge document, 
7:49243 (PNL—4158) 





METHANE 
Recovery 


Utilizing the unconventional gas resources of the Pottsville 
Formation coals in Tuscaloosa County, Alabama, 7:49128 
(DOE/R4/10333—T1) 

Resource Assessment 

Utilizing the unconventional gas resources of the Pottsville 
Formation coals in Tuscaloosa County, Alabama, 7:49128 
(DOE/R4/10333—T1) 

Separation Processes 

Pilot tests prove Ryan/Holmes cryogenic acid 

gas/hydrocarbon separations, 7:49229 (CONF-820323—) 
Viscosity 

Prediction of dense fluid viscosities in hydrocarbon mixtures, 

7:51013 (CONF-820323—) 
Yields 

Effect of feedlot manure collection techniques on ultimate 

methane yield, 7:49654 
METHANOGENIC BACTERIA 
Fluorescence Spectroscopy 

Fluorimetric monitoring of methanogenesis in anaerobic 

digestors, 7:49599 (EUR—7685-EN) 
METHANOL 
Chemical Reactions 

Possible thermochemical cycle based on methanol 

(Tetramethylphosphine), 7:49472 (LA-UR—82-1574) 
Chemisorption 

Methanol-based heat pump for solar heating, cooling, and 

storage. Phase III. Final report, 7:49814 (BNL—51500) 
Economic Analysis 

Coal to methanol feasibility study: Beluga methanol project. 
Volume V. Commercial. Final report, 7:49498 
(DOE/RA/50299—1119-Vol.5) 

Economics 

Coal to methanol feasibility study: Beluga methanol project. 

Final report, 7:49494 (DOE/RA/50299—1119-Exec.Summ.) 
Feasibility Studies 

Coal to methanol feasibility study: Beluga methanol project. 
Volume I. Technical. Final report, 7:49495 
(DOE/RA/50299—1119-Vol.1) 

Coal to methanol feasibility study: Beluga methanol project. 
Volume II. Technical. Final report, 7:49496 
(DOE/RA/50299—1119-Vol.2) 

Coal to methanol feasibility study: Beluga methanol project. 
Volume III. Technical. Final report (Ancillary items, 
infrastructures, etc.), 7:49497 (DOE/RA/50299—1119-Vol.3) 

Coal to methanol feasibility study: Beluga methanol project. 
Volume V. Commercial. Final report, 7:49498 
(DOE/RA/50299—1119-Vol.5) 

Market 

Coal to methanol feasibility study: Beluga methanol project. 
Volume V. Commercial. Final report, 7:49498 
(DOE/RA/50299—1119-Vol.5) 

Markets for methanol produced from North Carolina peat, 
7:49500 (NCEI—0038) 

Prices 

Coal to methanol feasibility study: Beluga methanol project. 
Volume V. Commercial. Final report, 7:49498 
(DOE/RA/50299—1119-Vol.5) 

Production 

Coal to methanol feasibility study: Beluga methanol project. 
Final report, 7:49494 (DOE/RA/50299—1119-Exec.Summ.) 

Coal to methanol feasibility study: Beluga methanol project. 
Volume II. Technical. Final report, 7:49496 
(DOE/RA/50299—1119-Vol.2) 

Coal to methanol feasibility study: Beluga methanol project. 
Volume III. Technical. Final report (Ancillary items, 

infrastructures, etc.), 7:49497 (DOE/RA/50299—1119-Vol.3) 

Supplemental studies for anthracite coal gasification to produce 
fuels and chemicals: NEPGAS Project, 7:49024 
(DOE/RA/20221—T1-Vol.2) 

METHANOL PLANTS 

Economics 

Markets for methanol produced from North Carolina peat, 
7:49500 (NCEI—0038) 
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METHYL FLUORIDE 
Purification 
Elucidation of liquid-force fields in methyl] fluoride by means 
of vapor-pressure isotope effects (1?CHsF, ‘*CHs3F and 
12CDsF), 7:51016 (DOE/ER/10612—7) 
Vapor Pressure 
Elucidation of liquid-force fields in methyl] fluoride by means 
of vapor-pressure isotope effects (1*CHsF, ‘*CHsF and 
22CDsF), 7:51016 (DOE/ER/10612—7) 
METHYL IODIDE 
Fission Product Release 
Behaviour of organic iodides under PWR accident conditions, 
7:50462 (SAAS—284) 
Photolysis 
Rate coefficients of combustion/fuel conversion reactions by 
high-temperature photochemistry. Progress report, July 1, 
1981-June 30, 1982, 7:51033 (DOE/ER/04169—7) 
METHYL NITRATE 
See NITRIC ACID ESTERS 
METHYL PHENOLS 
See CRESOLS 
METHYL RADICALS 
Chemical Reaction Yield 
Rate coefficients of combustion/fuel conversion reactions by 
high-temperature photochemistry. Progress report, July 1, 
1981-June 30, 1982, 7:51033 (DOE/ER/04169—7) 
Spin-Lattice Relaxation 
Influence of the spin-rotor coupling of methyl groups in solids 
on their NMR relaxation (CHsCN, Ge(CHs)s, Si(CHs)4, and 
CHsCOCHs-CDsCOCDs), 7:51001 (NP—2902904) 
METHYLBENZENE 
See TOLUENE 
2-METHYLBUTANE 
Thermal Conductivity 
Geothermal binary-cycle working-fluid properties information. 
Annual report, 7:49974 (DOE/ID/01719—4) 
Thermodynamic Properties 
Geothermal binary-cycle working-fluid properties information. 
Annual report, 7:49974 (DOE/ID/01719—4) 
Viscosity 
Geothermal binary-cycle working-fluid properties information. 
Annual report, 7:49974 (DOE/ID/01719—4) 
3-METHYLCHOLANTHRENE 
Biological Effects 
Induction of O-deethylase activity as an index to exposure to 
coal-derived products and trace environmental pollutants, 
7:51852 
Progress report on induction of transformations in cultured 
epithelial cells, 8-1-78 to 5-31-79, 7:51808 
(DOE/EV/03972—T1) 
METHYLENE BLUE 
Chemical Reaction Kinetics 
The pK/sub a/ of diprotonated semimethylene blue, in 5% 
ethanol and 50% acetonitrile aqueous solutions, 7:50992 
Quenching 
The pK/sub a/ of diprotonated semimethylene blue, in 5% 
ethanol and 50% acetonitrile aqueous solutions, 7:50992 
2-METHYLPROPANE 
Production 
UOP butamer process: an overview, 7:49235 (CONF-820323—) 
Solubility 
Properties of ethane-propane mixes, water solubility and liquid 
densities, 7:49484 (CONF-820323—) 
Thermal Conductivity 
Geothermal binary-cycle working-fluid properties information. 
Annual report, 7:49974 (DOE/ID/01719—4) 
Thermodynamic Properties 
Geothermal binary-cycle working-fluid properties information. 
Annual report, 7:49974 (DOE/ID/01719—4) 
Viscosity 
Geothermal binary-cycle working-fluid properties information. 
Annual report, 7:49974 (DOE/ID/01719—4) 
MEXICO 
See also CERRO PRIETO GEOTHERMAL FIELD 
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Geophysical Surveys 
General overview of geophysical studies at Cerro Prieto, 
7:51896 
Natural Gas Processing Plants 
Production and utilization of natural gas in Mexico: past, 
present, and future, 7:49240 (CONF-820323—) 
Petroleum Industry 
Situation report for petroleum-exporting countries: an update, 
7:49192 (BNL—51495) 
MFTF DEVICES 
Research Programs 
Mirror fusion. Quarterly report, October-December 1981, 
7:52410 (UCRL—50051-81-4) 
MHD CHANNELS 
Boundary Layers 
High-magnetic-field MHD-generator program. Quarterly 
report, January 1, 1982-March 30, 1982, 7:50682 
(DOE/ET/15611—9) 
Breakdown 
High-magnetic-field MHD-generator program. Quarterly 
report, January 1, 1982-March 30, 1982, 7:50682 
(DOE/ET/15611—9) 
Design 
MHD generator component development. Quarterly report, 
January 1980-March 1980, 7:50683 (DOE/ET/15614—2) 
MHD generator component development. Quarterly report, 
April-June 1980, 7:50684 (DOE/ET/15614—3) 
MHD generator component development. Quarterly report, 
January-March 1981, 7:50686 (DOE/ET/15614—6) 
MHD generator component development. Quarterly report, 
October-December 1980, 7:50685 (DOE/ET/15614—5) 
MHD generator component development. Quarterly report, 
April-June 1981, 7:50687 (DOE/ET/15614—7) 
Electric Arcs 
Key contributions in MHD power generation. Quarterly 
technical progress report, June 1-August 31, 1980, 7:50681 
(DOE/ET/15518—6) 
Electrodes 
Key contributions in MHD power generation. Quarterly 
technical progress report, June 1-August 31, 1980, 7:50681 
(DOE/ET/15518—6) 
Fluid Flow 
Three-dimensional analysis of MHD generators and diffusers, 
7:50678 (ANL/MHD—82-4) 
Heat Transfer 
Three-dimensional analysis of MHD generators and diffusers, 
7:50678 (ANL/MHD—82-4) 
Performance 
MHD generator component development. Quarterly report, 
April-June 1980, 7:50684 (DOE/ET/15614—3) 
Performance Testing 
Results and comparison of Hall and DW duct experiments, 
7:50690 (DOE/NASA/10769—25) 
Plasma Instability 
High-magnetic-field MHD-generator program. Quarterly 
report, January 1, 1982-March 30, 1982, 7:50682 
(DOE/ET/15611—9) 
Slags 
Coal-slag phenomena in MHD generators. Final report, 
7:50691 (EPRI-AP—2201) 
MHD GENERATOR AEDC 
Flow Models 
Three-dimensional analysis of MHD generators and diffusers, 
7:50678 (ANL/MHD—82-4) 
MHD GENERATOR AERL MARK VI 
Operation 
MHD generator component development. Quarterly report, 
January 1980-March 1980, 7:50683 (DOE/ET/15614—2) 
MHD generator component development. Quarterly report, 
April-June 1980, 7:50684 (DOE/ET/15614—3) 
MHD generator component development. Quarterly report, 
January-March 1981, 7:50686 (DOE/ET/15614—6) 
MHD generator component development. Quarterly report, 
October-December 1980, 7:50685 (DOE/ET/15614—5) 
MHD generator component development. Quarterly report, 
April-June 1981, 7:50687 (DOE/ET/15614—7) 


MICELLAR SYSTEMS 
Sorptive Properties 


MHD GENERATOR ETF 
Design 
Magnetohydrodynamics (MHD) Engineering Test Facility 
(ETF) 200-MWe power plant: conceptual design engineering 
report (CDER). Volume IV. Supplementary engineering 
data, 7:50688 (DOE/NASA—0224-1-Vol.4) 
Specifications 
Magnetohydrodynamics (MHD) Engineering Test Facility 
(ETF) 200-MWe power plant: conceptual design engineering 
report (CDER). Volume IV. Supplementary engineering 
data, 7:50688 (DOE/NASA—0224-1-Vol.4) 
MHD GENERATOR UTSI 
Flow Models 
Three-dimensional analysis of MHD generators and diffusers, 
7:50678 (ANL/MHD—82-4) 
Testing 
Results of the TP40A MHD generator test series in the UTSI 
Energy Conversion Facility, 7:50680 (DOE/ET/10815—52) 
MHD GENERATORS 


See also COAL-FIRED MHD GENERATORS 
DISK MHD GENERATORS 
LIQUID-METAL MHD GENERATORS 
MHD GENERATOR AEDC 
MHD GENERATOR AERL MARK VI 
OPEN-CYCLE MHD GENERATORS 


Plasma Diagnostics 

High-magnetic-field MHD-generator program. Quarterly 
report, January 1, 1982-March 30, 1982, 7:50682 
(DOE/ET/15611—9) 

Measurements with cylindrical Langmuir probes in a 
supersonic equilibrium plasma, 7:50696 

Research Programs 

Key contributions in MHD power generation. Quarterly 
technical progress report, June 1-August 31, 1980, 7:50681 
(DOE/ET/15518—6) 

MHD HIGH PERFORMANCE DEMONSTRATION EXP. 
See MHD GENERATOR AEDC 
MHD POWER PLANTS 
See also MHD GENERATOR ETF 
Cost 

Place of MHD power plants in the future Swedish energy 
system. Situation report Oct. 24 1980, 7:50693 (NE/AVT— 
80/4) 

Feasibility Studies 

Effective method for MHD retrofit of power plants, 7:50106 
(ANL/MHD-—31-10) 

Place of MHD power plants in the future Swedish energy 
system. Situation report Oct. 24 1980, 7:50693 (NE/AVT— 
80/4) 

Planning 

Place of MHD power plants in the future Swedish energy 
system. Situation report Oct. 24 1980, 7:50693 (NE/AVT— 
80/4) 

MICE 
Behavior 

Effects of intermittent 60-Hz high voltage electric fields on 

metabolism, activity, and temperature in mice, 7:51867 
Metabolism 

Effects of intermittent 60-Hz high voltage electric fields on 

metabolism, activity, and temperature in mice, 7:51867 
Skeleton 

Study of rare earths bone uptake by means of Moessbauer 

effect, 7:51796 
Thermoregulation 

Effects of intermittent 60-Hz high voltage electric fields on 

metabolism, activity, and temperature in mice, 7:51867 
MICELLAR SYSTEMS 
Positron Reactions 

Study of structural changes in micellar solutions and 
microemulsions by positron annihilation techniques: their 
relevance to liquid scintillation counting phenomena (Triton 
X-100), 7:51046 

Sorptive Properties 

New method for detection of preferential adsorption of metal 
cations at anionic micellar surfaces in frozen aqueous 
solutions by electron spin echo spectrometry, 7:51007 





MICHIGAN 
Black Shales 


MICHIGAN 
Black Shales 

Eastern Gas Shales Project: Michigan No. 2 well, Otsego 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49215 
(DOE/MC/08199—T3) 

Eastern Gas Shales Project: Dow Chemical wells No. 100, No. 
103, and No. 205. Phase III report, summary of laboratory 
analyses and mechanical characterization results, 7:49218 
(DOE/MC/08199—T8) 

Natural Gas Deposits 

Eastern Gas Shales Project: Michigan No. 2 well, Otsego 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49215 
(DOE/MC/08199—T3) 

Eastern Gas Shales Project: Dow Chemical wells No. 100, No. 
103, and No. 205. Phase III report, summary of laboratory 
analyses and mechanical characterization results, 7:49218 
(DOE/MC/08199—T8) 

Wind Power 
Wind energy resource assessment for the Great Lakes Region, 
7:50014 (CONF-801203—) 
MICHIGAN STATE UNIV CYCLOTRONS 
See MSU CYCLOTRONS 
MICROANALYSIS 

Study of field adsorption using imaging atom-probe field ion 
microscope. Progress report, April 1, 1981-March 31, 1982, 
7:50968 (DOE/ER/10857—1) 

MICROCHANNEL ELECTRON MULTIPLIERS 
Optimization 

Optimization of microchannel plate multipliers for tracking 

minimum-ionizing particles, 7:51320 (BNL—30620) 
Performance 

Optimization of microchannel plate multipliers for tracking 

minimum-ionizing particles, 7:51320 (BNL—30620) 
MICROEMULSIONS 
Positron Reactions 

Study of structural changes in micellar solutions and 
microemulsions by positron annihilation techniques: their 
relevance to liquid scintillation counting phenomena (Triton 
X-100), 7:51046 

MICROPROCESSORS 
Programming 

FDAS EPROM programming manual, 7:52461 (UCID— 

19432) 
Specifications 
Emulation-oriented, dynamic microprogrammable processor 
(Version 3), 7:52458 (SU—326P39X4) 
MICROSCOPY 
Comparative Evaluations 
Restoration of profiles from slit-scan flow cytometry, 7:51651 
MICROSPHERES 
Electroplating 
Apparatus for electroplating particles of small dimension 
(Patent), 7:49449 
Measuring Methods 
Energy and technology review, 7:52318 (UCRL—52000-82-6) 
Surface Coating 

Apparatus for electroplating particles of small dimension 

(Patent), 7:49449 
MICROTRONS 
Beam Dynamics 

Beam instabilities in race track microtrons, 7:51224 (LA—9234- 
C) 

Design of double sided microtrons, 7:51229 (LA—9234-C) 

Beam Optics 

Automatic beam-steering of the Mainz microtron, 7:51226 
(LA—9234-C) 

Focussing considerations in the race track microtron and 
double-sided microtron, 7:51225 (LA—9234-C) 

Cavity Resonators 

DAW structure for the NBS/Los Alamos racetrack microtron, 

7:51286 (LA—9234-C) 
Computerized Control Systems 

Modular system for the control of complex accelerators using 

portable software, 7:51281 (LA—9234-C) 
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Design 
Design of the Argonne double-sided microtron, 7:51181 
Performance 
Evaluation of a racetrack microtron for high-energy 
radiography, 7:51137 (SAND—82-0534C) 
Phase Stability 
Focussing considerations in the race track microtron and 
double-sided microtron, 7:51225 (LA—9234-C) 
MICROWAVE AMPLIFIERS 
Power Supplies 
Power systems for the Doublet III 2-MW ECH system, 
7:52375 (GA-A—16495) 
MICROWAVE DRYERS 
Design 
Microwave drying of radwaste, 7:49359 (EPRI-NP—2450) 
MICROWAVE RADIATION 
Radiation Monitoring 
Non-ionizing radiation safety program at Lawrence Livermore 
National Laboratory, 7:51862 (UCRL—86451) 
MID-ATLANTIC REGION 


See also NEW JERSEY 
NEW YORK 
PUERTO RICO 


Insolation 
Northeast Regional Assessment Study for solar electric options 
in the period 1980 to 2000, 7:50669 (DOE/ET/20275—1) 
Wind 
Northeast Regional Assessment Study for solar electric options 
in the period 1980 to 2000, 7:50669 (DOE/ET/20275—1) 
Wind Power 
Gust structure analysis for WECS: design and performance 
analysis, 7:50049 (DOE/ET/23007—80-2) 
MIDLAND-1 REACTOR 
Environmental Impact Statements 
Final environmental statement related to the operation of 
Midland Plant, Units 1 and 2. Docket Nos. 50-329 and 50- 
330, Consumers Power Company, 7:50346 (NUREG—0537) 
MIDLAND-2 REACTOR 
Environmental Impact Statements 
Final environmental statement related to the operation of 
Midland Plant, Units 1 and 2. Docket Nos. 50-329 and 50- 
330, Consumers Power Company, 7:50346 (NUREG—0537) 
MIDWEST REGION 


See also IOWA 
KANSAS 
MISSOURI 
NEBRASKA 


Energy Conservation 
Conservation and alternative energy technologies for Illinois 
and the Midwest, 7:50706 (CONF-8011131—) 
Energy Consumption 
Conservation and alternative energy technologies for Illinois 
and the Midwest, 7:50706 (CONF-8011131—) 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILK 
Preservation 
Sterile acceptable milk (SAM): a major energy-saving 
technology. Summary and recommendations, 7:50773 (NP— 
2902018) 


Radioactivity 
Environmental radioactivity in Denmark in 1980, 7:51491 
(RISO-R—447) 
Sterilization 
Sterile acceptable milk (SAM): a major energy-saving 


technology. Summary and recommendations, 7:50773 (NP— 
2902018) 


MILK SUGAR 
See LACTOSE 
MILL TAILINGS 
Coverings 
Laboratory measurements of radon diffusion through 


multilayered cover systems for uranium tailings, 7:49417 
(PNL—4107) 
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Geochemical Surveys 
Geochemical investigation of UMTRAP designated site at 
Canonsburg, Pennsylvania (Uranium Mill Tailings Remedial 
Action Project), 7:49407 (DOE/AL—226/UMTRA) 
Measuring Instruments 
Counting system and resultant data from field determinations 
of radium-226 at twelve uranium mill tailings sites, 7:51517 
(SAND—81-2645C) 
Radiation Monitoring 
Counting system and resultant data from field determinations 
of radium-226 at twelve uranium mill tailings sites, 7:51517 
(SAND—81-2645C) 
Radium-226 measurements below uranium-mill-tailings piles, 
7:49418 (SAND—82-0288C) 
Radioactive Waste Management 
Commingled uranium-tailings study. Volume II. Technical 
report, 7:49340 (DOE/DP—0011-Vol.2) 
Radionuclide Migration 
Calculation of unsaturated hydraulic conductivity, 7:51874 
(ANL/EIS—14) 
Research Programs 
Uranium Mill Tailings Remedial Action Program. Annual 
status report, 7:49344 (DOE/NE—0025) 
Revegetation 
Revegetation/rock cover for stabilization of inactive uranium 
mill tailings disposal sites, 7:49376 (PNL—4328) 
Stabilization 
Commingled uranium-tailings study. Volume II. Technical 
report, 7:49340 (DOE/DP—0011-Vol.2) 
Revegetation/rock cover for stabilization of inactive uranium 
mill tailings disposal sites, 7:49376 (PNL—4328) 
Uranium Mill Tailings Remedial Action Program. Annual 
status report, 7:49344 (DOE/NE—0025) 
MILLSTONE-1 REACTOR 
Electrical Equipment 
Technical evaluation report on the proposed design 
modifications and technical specification changes on grid 
voltage degradation for the Millstone Nuclear Power 
Station, Unit 1, 7:50161 (UCID—19139) 
Legal Aspects 
Systematic Evaluation Program. Status summary report, 
7:50439 (NUREG—0485-Vol.4-No.6) 
Reactor Safety 
Systematic Evaluation Program. Status summary report, 
7:50439 (NUREG—0485-Vol.4-No.6) 
MINE-MOUTH GENERATING PLANTS 


See COAL MINES 
FOSSIL-FUEL POWER PLANTS 


MINERALS 


See also CLAYS 
PYRRHOTITE 
RADIOACTIVE MINERALS 
SILICA 
SPINELS 
ZEOLITES 


Storage 
Workshop on core and sample curation for the National 
Continental Scientific Drilling Program, 7:51899 (LA— 
9308C) 
MINING EQUIPMENT 
See also ROOF BOLTS 
Design 
Design, fabricate and test dozer trap. Phase I report, 7:49122 
(DOE/ET/14054—T1) 
Engineering 
Design, fabricate and test dozer trap. Phase I report, 7:49122 
(DOE/ET/14054—T1) 
Mathematical Models 
Production systems analysis in underground coal mines (Book), 
7:49134 
Microprocessors 
Power-shovel data accumulator and display. Second topical 
report, June 1982, 7:49125 (DOE/PC/30205—2) 
Modifications 
Evaluation of underground mining maintenance delays for a 
roof drill/face drill and cutter/face drill using a Monte Carlo 
critical path modeling system. Final technical report, 7:49120 
(DOE/ET/12532—T7) 


MIXED OXIDE FUELS 
Thermodynamics 


Monitoring 

Power-shovel data accumulator and display. Second topical 

report, June 1982, 7:49125 (DOE/PC/30205—2) 
Simulation 

Evaluation of underground mining maintenance delays for a 
roof drill/face drill and cutter/face drill using a Monte Carlo 
critical path modeling system. Final technical report, 7:49120 
(DOE/ET/12532—T7) 

Test Facilities 

Professional technical support services for the Mining 
Equipment Test Facility. First annual technical progress 
report, April 14-September 30, 1981, 7:49126 
(DOE/PC/42255—5) 

Professional technical support services for the Mining 
Equipment Test Facility. Fourth quarterly technical progress 
report, 1 January-31 March 1982, 7:49127 
(DOE/PC/42255—11) 

MINNESOTA 
Ground Water 

Radon activity in ground waters of seven tet areas in 

Minnesota, 7:51562 (NP—2902474) 
Uranium Deposits 

National Uranium Resource Evaluation: Eau Claire 
Quadrangle, Wisconsin and Minnesota, 7:49300 (PGJ/F— 
071-82) 

Wind Power 
Wind resource assessment in the north central United States, 
7:50013 (CONF-801203—) 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS 
Decomposition 

Use of FT-IR reflection-absorbance spectroscopy to study 
photochemical degradation of polymeric coatings on 
mirrors, 7:49897 (SERI/TP—255-1513) 

Polymers 

Use of FT-IR reflection-absorbance spectroscopy to study 
photochemical degradation of polymeric coatings on 
mirrors, 7:49897 (SERI/TP—255-1513) 

Reliability 
Durability of reflecting surfaces used in solar heliostats, 
7:49890 (DOE/AL/16306—T1) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISSISSIPPI 
Energy Supplies 

Report of the Task Force on Energy to the Commission on the 

Future of the South, 7:50597 (DOE/R4/10285—T1) 
Small-Scale Hydroelectric Power Plants 

Developer's guide to small-scale hydroelectric development in 

the southeast, 7:49519 (DOE/R4/20004—T7) 
Wind Power 

Wind resource assessment in the southeast United States, 

7:50015 (CONF-801203—) 
MISSISSIPPI RIVER BASIN 
Resistivity Logging 

Earth resistivity as a tool for shallow exploration in the 
Reelfoot Lake area, Tennessee (Location of old river 
channels, faults), 7:51889 (NUREG/CR—2653) 

MISSOURI 
Tornadoes 

Subregional variability in Missouri tornado statistics. Technical 

report Apr 77-Jun 79, 7:51429 (NUREG/CR—2358) 
Wind Power 

Wind resource assessment in the south central United States, 

7:50018 (CONF-801203—) 
MITOSIS 
Genetic Variability 

Mitotic response and sister chromatid exchanges in 

lymphocytes cultured in sera from different sources, 7:51652 
MIXED OXIDE FUELS 
Thermodynamics 

Thermodynamics of mixed oxide reactor fuels, 7:49319 

(AERE-TP—884) 





MIXED-FUNCTION OXIDASES 
Vapor Pressure 


Vapor Pressure 
In-pile measurement of the total vapor pressure of liquid-oxide 
fuels (No data), 7:50940 (SAND—82-0089C) 
MIXED-FUNCTION OXIDASES 
Chemical Activation 
Induction of O-deethylase activity as an index to exposure to 
coal-derived products and trace environmental pollutants, 
7:51852 
MOBIL M-GASOLINE PROCESS 
See also SYNTHETIC FUELS 
Computerized Simulation 
ASPEN simulation of an indirect coal-liquefaction plant, 
7:49045 (ORNL/MIT—343) 
MOBILE HOMES 
Passive Solar Heating Systems 
Monitored passive-solar buildings, 7:49856 (LA—9098-MS) 
Solar Space Heating 
Solar heating in the Los Alamos mobile/modular home Unit 
No. 1, 7:49857 (LA—9299-MS) 
Solar Water Heating 
Solar heating in the Los Alamos mobile/modular home Unit 
No. 1, 7:49857 (LA—9299-MS) 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (NUCLEAR) 
See NUCLEAR MODELS 
MODELS (PARTICLE) 
See PARTICLE MODELS 
MODELS (SHELL) 
See SHELL MODELS 
MODELS (STATISTICAL) 
See STATISTICAL MODELS 
MODIFIED IN-SITU PROCESSES 
See also OXY MODIFIED IN-SITU PROCESS 
Environmental Impacts 
Assessment and control of water contamination associated with 
shale oil extraction and processing. Progress report, October 
1, 1979-September 30, 1980, 7:49274 (LA—9084-PR) 
Mathematical Models 
Feasible control for in-situ retorts. Technical report CS-81-20, 
7:49257 (DOE/ET/13413—T1) 
MOISTURE GAGES 
Simple estimation of the sphere of importance for neutron 
moisture gauges, 7:51336 (INIS-mf—6937) 
Neutron Sources 
Effective values of the moisture content and neutron source 
energy for neutron gauging, 7:51335 (INIS-mf—6937) 
MOLASSES 
Anaerobic Digestion 
Methane production and effluent quality from fermentation of 
beef cattle manure and molasses, 7:49676 
MOLECULAR BIOLOGY 
Data Base Management 
Los Alamos sequence analysis package for nucleic acids and 
proteins, 7:51603 
MOLECULAR CRYSTALS 
Shock Waves 
Study of shock-induced signals and coherent effects in solids 
by molecular dynamics, 7:52253 (UCRL—85576-Rev.1) 
Wave Propagation 
Study of shock-induced signals and coherent effects in solids 
by molecular dynamics, 7:52253 (UCRL—85576-Rev.1) 
MOLECULAR IONS 
Coincidence Spectrometry 
Coulomb-explosion technique for determining geometrical 
structures of molecular ions, 7:51956 
Dissociation 
Coulomb-explosion technique for determining geometrical 
structures of molecular ions, 7:51956 
Molecular Structure 
Coulomb-explosion technique for determining geometrical 
structures of molecular ions, 7:51956 
Photoelectron Spectroscopy 
Laser photoelectron spectroscopy of ions. Progress report, 
7:51942 (DOE/ER/10722—T2) 
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MOLECULAR STRUCTURE 
Laser Spectroscopy 
Energy and technology review, 7:52318 (UCRL—52000-82-6) 
MOLECULE-MOLECULE COLLISIONS 
Energy-Level Transitions 
Variational transition state theory. Progress report, July 1, 
1981-June 30, 1982, 7:51940 (DOE/ER/10425—06) 
MOLTEN CARBONATE FUEL CELLS 
Design 
Development of molten-carbonate fuel-cell power plant. 
Quarterly technical progress report, May 1, 1981-July 31, 
1981, 7:50698 (DOE/ET/17019—6) 
Gas Generators 
Evaluation of gasification and gas cleanup processes for use in 
molten-carbonate fuel-cell power plants. Task B interim 
report, 7:50699 (DOE/MC/16220—T6) 
Performance Testing 
Development of molten-carbonate fuel-cell power plant. 
Quarterly technical progress report, May 1, 1981-July 31, 
1981, 7:50698 (DOE/ET/17019—6) 
MOLTEN METAL-WATER REACTIONS 
Experimental study of small scale explosions in an aluminum- 
water system, 7:50508 
Selection of transition leak size for LLTR series II test A-4 
(LMFBR), 7:50220 (DOE/SF/70030—T55) 
TOM MIX: a computer code for calculating steam explosion 
phenomena (PWR; BWR), 7:50451 (NUREG/CR—2689) 
Explosions 
Recent experiments and analysis regarding steam explosions 
with simulant molten reactor fuels, 7:50509 
MOLTEN SALT COAL GASIFICATION PROCESS 
Mathematical Models 
Molten salt coal gasification process development unit. Phase 
2. Final report, 7:48991 (DOE/ET/10296—196) 
Process Development Units 
Molten salt coal gasification process development unit. Phase 
2. Final report, 7:48991 (DOE/ET/10296—196) 
Molten-salt coal gasification process development unit, Phase 
2. Quarterly technical progress report No. 5, July-September 
1981, 7:48990 (DOE/ET/10296—195) 
MOLTEN SALT FUELED REACTORS 
Fuel Cycle 
Reactor with very low fission-product inventory, 7:50416 
(EIR—411) 
Reactor Accidents 
Reactor with very low fission-product inventory, 7:50416 
(EIR—411) 
Reactor Safety 
Reactor with very low fission-product inventory, 7:50416 
(EIR—411) 
Specifications 
Reactor with very low fission-product inventory, 7:50416 
(EIR—411) 
MOLTEN SALTS 
Latent Heat Storage 
Molten salt storage technology development, 7:49911 (CONF- 
801203—) 
MOLYBDATES 
Catalytic Effects 
Catalytic coal liquefaction. Quarterly report, April-June 1982, 
7:49021 (DOE/PC/40781—T3) 
MOLYBDENUM 
Activation Analysis 
Application of neutron-activation analysis to the determination 
of leach rates of simulated nuclear-waste forms, 7:49337 
(ANL—81-34) 
Catalytic Effects 
Crossed reaction networks in the catalytic 
hydrodenitrogenation of synthetic liquid fuels. Quarterly 
report, February 1, 1982-April 30, 1982, 7:49014 
(DOE/PC/30075—9) 
Research on solvent-refined coal. Quarterly technical progress 
report, July 1-September 30, 1981, 7:49018 
(DOE/PC/40005—9) 
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Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 
Spectrophotometry 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 
Trace Amounts 
Mass spectroscopic analysis of calcium fluoride monocrystals, 
7:50980 (ZfI-Mitt—46) 
MOLYBDENUM 99 
Isotope Production 
Preparation of a generator of technetium-99m, 7:51060 (JEN— 
510) 
MOLYBDENUM ALLOYS 
Bcc Lattices 
Development of alloys with preset temperature expansion 
coefficient, 7:50929 
Crack Propagation 
Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6Al-4V, A471 Ni-Cr-Mo-V rotor steel, 4140 
high strength steel), 7:50921 
Ductility 
Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6Al-4V, A471 Ni-Cr-Mo-V rotor steel, 4140 
high strength steel), 7:50921 
Fracture Properties 
Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6Al-4V, A471 Ni-Cr-Mo-V rotor steel, 4140 
high strength steel), 7:50921 
Physical Radiation Effects 
Irradiation-induced Mo/sub 2/C precipitation in Ni-Mo, 
7:50903 
Sorptive Properties 
Hydrogen storage and purification systems. II. August 1972- 
June 1974, 7:49478 (BNL—19436) 
Thermal Expansion 
Development of alloys with preset temperature expansion 
coefficient, 7:50929 
MOLYBDENUM OXIDES 
Catalytic Effects 
Role of non-ferrous coal minerals and by-product metallic 
wastes in coal liquefaction. Technical progress report, March 
1, 1981-May 31, 1981, 7:49001 (DOE/ET/14806—21) 
MOLYBDENUM SULFIDES 
Activation Analysis 
Instrumental activation analysis of molybdenites, 7:50982 (Zfl- 
Mitt—46) 
Chemical Preparation 
Synthesis and evaluation of new cathode materials for 
rechargeable lithium batteries. Annual report, April 26, 1976- 
September 15, 1977, 7:50533 (DOE/SF/90363—T1) 
Quantitative Chemical Analysis 
Determination of osmium in molybdenites, 7:50983 (Zf1-Mitt— 
46) 
MONITORING 


See also AEROSOL MONITORING 
RADIATION MONITORING 


Biological Indicators 
Monitoring environmental materials and specimen banking, 
7:51557 
MONITORING NETWORK 
See MONITORING 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOCHROMATIC RADIATION 
Biological Effects 
Mutation induction by monochromatic 254-nm and 365-nm 
radiation in strains by Escherichia coli that differ in repair 
capability, 7:51704 
MONOCLONAL ANTIBODIES 
Autoradiography 
Monoclonal antibodies from rats immunized with fragment D 
of human fibrinogen, 7:51620 
Electrophoresis 
Monoclonal antibodies from rats immunized with fragment D 
of human fibrinogen, 7:51620 


MULTI-ELEMENT ANALYSIS 
Quality Assurance 


MONOCRYSTALS 
Elasticity 
Single-crystal elastic constants in nondestructive evaluation of 
welds, 7:50882 (NBSIR—82-1667) 
MONOMERS 
Chemical Radiation Effects 
Modification of synthetic fibers by radiation-induced grafting, 
7:51042 (JAERI-M—9481) 
MONTANA 
Coal Deposits 
Western Coal Planning Assistance Project. Fact book for 
Western coal/energy development (Montana, North Dakota, 
Wyoming), 7:50624 (NP—2902298) 
Coal Mines 
Western Coal Planning Assistance Project. Fact book for 
Western coal/energy development (Montana, North Dakota, 
Wyoming), 7:50624 (NP—2902298) 
Energy Consumption 
Historical energy statistics. 4th Edition, 7:50647 (NP—2902470) 
HTGR Type Reactors 
HTGR cogeneration-plant project evaluation for 
Intermountain Region, 7:50309 (GCRA-S—003) 
Process Heat Reactors 
HTGR cogeneration-plant project evaluation for 
Intermountain Region, 7:50309 (GCRA-S—003) 
Surface Mining 
Symposium on surface coal mining and reclamation in the 
Northern Great Plains. Research on shrub establishment in 
reclamation of surface-mined lands, 7:51520 (RLO—2232-T2- 
17) 
Uranium Deposits 
National Uranium Resource Evaluation, Elk City Quadrangle: 
Idaho and Montana, 7:49298 (PGJ/F—065-82) 
Wind Power 
Technical and economic feasibility of wind turbines in the 
northwest United States, 7:50032 (CONF-801203—) 
There's gold in them thar winds, 7:50047 (CONF-801203—) 
Wind Power Plants 
Technical and economic feasibility of wind turbines in the 
northwest United States, 7:50032 (CONF-801203—) 
MONTE CARLO METHOD 
Integrals 
Monte Carlo mixture recipies, 7:52274 (JINR-R—5-81-383) 
MORTALITY 
Biological Models 
Method for projecting age-specific mortality rates for certain 
causes of death, 7:51860 
Regional Analysis 
Mortality and air pollution: lessons from statistics (1959 to 1974 
data review), 7:51800 (BNL—30888) 
MSU CYCLOTRONS 
Magnetic Spectrometers 
MSU 1.2 GeV/c spectrograph, 7:51247 (ANL/PHY—81-2) 
MUCOSA 
See MUCOUS MEMBRANES 
MUCOUS MEMBRANES 
Histology 
Quantitative histology of the mucous membrane of the 
accessory nasal sinus and mastoid cavities, 7:51760 
MULTI-CHANNEL ANALYZERS 
Microprocessors 
Feasibility of interfacing a microcomputer with a multichannel 
analyzer to perform gamma ray spectroscopy. Master's 
thesis, 7:51310 (AD-A—106176/1) 
MULTICHARGED IONS 
Ion-Atom Collisions 
Low-energy charge exchange from hydrogen atoms by few- 
electron ions, 7:51954 
MULTI-ELEMENT ANALYSIS 
Quality Assurance 
QA is energy-resource identification assuring quality for the 
National Uranium Resource Evaluation Project, 7:49289 
(K/TS—10-588) 





MULTIPHASE FLOW 
Flow Models 


MULTIPHASE FLOW 
Flow Models 
Hydraulic modeling of high pressure letdown systems for 
improving valve design criteria, 7:48979 (CONF-820229—1) 
Mathematical Models 
Hydraulic modeling of high pressure letdown systems for 
improving valve design criteria, 7:48979 (CONF-820229—1) 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 
Technology Assessment 
Spectrometer detectors, 7:51352 (LA-UR—82-340) 
MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
Energy Recovery 
Modeling the impact of tax credits for investment in energy 
recovery from municipal solid waste, 7:50791 (BNL—31485) 
Water Treatment 
Algal bioflocculation and energy conservation in microalgal 
sewage ponds, 7:50798 
MUON BEAMS 
Linear Momentum 
SPECTR program for calculating momentum distributions of 
muon and neutrino beams, 7:51209 (IFVE-OP—80-166) 
Spin Orientation 
Shimming a magnet to produce a high homogeneity field for 
muon spin rotation experiments, 7:51294 (RL—81-083) 
MUON PAIRS 
Pair Production 
Gluon corrections to p-odd effects at muon pair production in 
hadron collisions, 7:52049 (KFTI—81-11) 
MUON REACTIONS 
Deep Inelastic Scattering 
Measurement of the nucleon structure function from muon- 
carbon deep inelastic scattering at high Q’, 7:51989 (JINR— 
E-1-81-544) 
MUONIC ATOMS 
Lyman Lines 
Nuclear chemistry project. Progress report, April 1, 1981- 
March 31, 1982, 7:51938 (DOE/ER/02184—49) 
X-Ray Spectra 
Nuclear chemistry project. Progress report, April 1, 1981- 
March 31, 1982, 7:51938 (DOE/ER/02184—49) 
MUONIC MOLECULES 
Three-Body Problem 
Adiabatic representation of three-body problem with Coulomb 
interaction. 4. Asymptotic behaviour of solution at R > 0 
(pdp molecules), 7:51947 (JINR-R—4-80-775) 
MUONIUM 
Chemical Reactions 
Variational transition state theory. Progress report, July 1, 
1981-June 30, 1982, 7:51940 (DOE/ER/10425—06) 
MUONS 
See also MUONS PLUS 
Particle Models 
Model of the electron and muon structure, 7:52046 (JINR-R— 
4-81-81) 
MUONS PLUS 
Particle Production 
Observation of pie* -events in antineutrino-nucleon 
interactions, 7:51980 (IFVE-ONF—81-65) 
MUSCOVITE 
Physical Radiation Effects 
Effect of gamma-ray and electron irradiation on the response 
of solid-state track detectors. Study of muscovite mica, 
7:51378 (KEK—80-1) 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MUSSELS 
Radionuclide Kinetics 
Bioindicators for monitoring radioactive pollution of the 
marine environment. Experiments on the feasibility of 
Mytilus as a bioindicator in estuarine environments - with 
some comparisons to Fucus, 7:51563 (RISO-R—443) 
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MUTAGEN SCREENING 
Spermatozoa 
Role of human- and animal-sperm studies in the evaluation of 
male reproductive hazards, 7:51828 (UCRL—87236) 
MUTAGENESIS 
Bioassay 
Use of the maize Adhi gene for radiation mutagenesis and as a 
mutagen monitor, 7:51739 (LBL—13501) 
Risk Assessment 
Comparative analysis of data from short-term tests for 
carcinogens and mutagens, 7:51817 (LBL—13501) 
MUTAGENS 
Chemical Preparation 
Isolation of alkaline mutagens from complex mixtures, 7:51836 
Liquid Column Chromatography 
Isolation of mutagenic aromatic amines from a coal conversion 
oil by cation exchange chromatography, 7:51025 
Sample Preparation 
Isolation of alkaline mutagens from complex mixtures, 7:51836 
MUTANTS 
Genetic Mapping 
Differential gene expression in Neurospora crassa cell types: 
heterogeneity and multiple copies of rRNA genes. Annual 
progress report, July 1981-June 1982, 7:51650 
(DOE/EV/04182—T2) 
MUTATIONS 
Radioinduction 
Mutagenesis in mammalian cells, 7:51740 (LBL—13501) 
Use of the maize Adh1 gene for radiation mutagenesis and as a 
mutagen monitor, 7:51739 (LBL—13501) 
MX DEVICES 
See MFTF DEVICES 
MYELIN 
Labelling 
Myelin-associated proteins labelled by slow axonal transport, 
7:51656 
Proteins 
Myelin-associated proteins labelled by slow axonal transport, 
7:51656 
MYLAR 
Thermal Stresses 
Thermal stress analysis of an aluminum-mylar transformer coil, 
7:50146 (ORNL/TM—8095) 
MYOCARDIUM 
Metabolism 
Application of !*5I-labelled long-chained fatty acids for the 
study of myocardial metabolism, 7:51657 
Radiocardiography 
Thallium-201 myocardial imaging in the detection of coronary 
artery disease. Sensitivity and specificity, 7:51690 
Radioisotope Scanning 
Thallium 201 heart scanning: its place between exercise testing 
and coronary arteriography, 7:51666 (INIS-mf—6937) 
Scintiscanning 
Application of !*°I-labelled long-chained fatty acids for the 
study of myocardial metabolism, 7:51657 
MYOGLOBIN 
Molecular Structure 
Real space refinement of neutron diffraction data from sperm 
whale carbonmonoxymyoglobin, 7:50991 


N-1688 RESONANCES 
Particle Production 
Forward production of A(1232) and N*(1688) in the 7~ + d 
— N*° + aw + (Ps) at 3.65 GeV/c, 7:51987 (ITEF— 
101(1980)) 
NADP 
(Coenzyme II.) 
Biochemistry 
The involvement of ferredoxin-NADP* reductase in cyclic 
electron transport in chloroplast, 7:51617 
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NAPHTHALENE 
Decomposition 
Zinc chloride catalyzed decomposition of 1,2- 
dihydronaphthalene at 165 °C, a coal-related model 
compound study, 7:51022 
Fluorescence Spectroscopy 
Rotationally cooled laser induced fluorescence determination 
of polycyclic aromatic hydrocarbons, 7:50989 
Oxidation 
Kinetics of the wet oxidation of biological sludges from coal- 
conversion wastewater treatment. Part II. Polycyclic 
aromatic hydrocarbons, 7:49093 (ORNL/MIT—339) 
Solvent Extraction 
Solvent extraction of low-molecular-weight polycyclic 
aromatic hydrocarbons from reversed-phase liquid 
chromatographic effluents, 7:50988 
NASA 
(National Aeronautics and Space Administration.) 
Research Programs 
Overview of NASA energy programs, 7:50564 (CONF- 
801203—) 
Wind Power Plants 
Status report on large wind turbine projects for generation of 
electricity, 7:50044 (CONF-801203—) 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ENVIRONMENTAL POLICY ACT 
Implementation 
Terrestrial perturbation experiments for environmental 
assessment, 7:51497 
Simulation 
Terrestrial perturbation experiments for environmental 
assessment, 7:51497 
NATIONAL SCIENCE FOUNDATION 
Research Programs 
Report of the subpanel on long-range planning for the US 
High-Energy-Physics Program of the High-Energy-Physics 
Advisory Panel, 7:51967 (DOE/ER—0128) 
NATURAL DEPLETION 
See PRIMARY RECOVERY 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Calorific Value 
Sampling and analysis of natural gas, 7:49249 (CONF-820323— 


) 
Chemical Analysis 
Sampling and analysis of natural gas, 7:49249 (CONF-820323— 
) 


Consumption Rates 
Historical energy statistics. 4th Edition, 7:50647 (NP—2902470) 
Oil market 1977, 7:49202 (NP—2902746) 
Economics 
State-energy price system. Volume II: data base development, 
7:50604 (PNL—4265-Vol.2) 
Energy Sources 
Gas recovery from unconventional sources, 7:49223 
Fuel Consumption 
Consumption trend analysis in the industrial sector: existing 
forecasts. Final report Nov 80-Aug 81, 7:49242 (PB—82- 
137829) 
Global Aspects 
International energy indicators, February-March 1982, 7:50621 
(DOE/IA—0010/18) 
Market 
Production and utilization of natural gas in Mexico: past, 
present, and future, 7:49240 (CONF-820323—) 
Prices 
Electric-power and natural gas in Wisconsin, 7:50632 (CONF- 
800184—) 
State-energy price system. Volume I: overview and technical 
documentation, 7:50603 (PNL—4265-Vol.1) 
Processing 
Carbon dioxide in natural gas: problems and utilization, 7:49228 
(CONF-820323—) 
Comparison of processes for treating gases with high CO. 
content, 7:49227 (CONF-820323—) 


NATURAL GAS DEPOSITS 
Exploration 


Data requirements in gas and liquid treating, 7:49236 (CONF- 
820323—) 
Gas processing projects in the Middle East, 7:49241 (CONF- 
820323—) 
Proceedings sixty-first annual convention, Gas Processors 
Association, 7:49225 (CONF-820323—) 
Production and utilization of natural gas in Mexico: past, 
present, and future,. 7:49240 (CONF-820323—) 
Selective absorption using amines, 7:49230 (CONF-820323—) 
Production 
Historical energy statistics. 4th Edition, 7:50647 (NP—2902470) 
Production and utilization of natural gas in Mexico: past, 
present, and future, 7:49240 (CONF-820323—) 
Research Programs 
Gas recovery from unconventional sources, 7:49223 
Reserves 
Historical energy statistics. 4th Edition, 7:50647 (NP—2902470) 
Sales 
Historical energy statistics. 4th Edition, 7:50647 (NP—2902470) 
Sampling 
Sampling and analysis of natural gas, 7:49249 (CONF-820323— 
) 


Supply and Demand 

Natural gas and the Natural Gas Policy Act: a pragmatic 

analysis, 7:49246 (CONF-820323—) 
Trade 

International energy indicators, February-March 1982, 7:50621 

(DOE/IA—0010/18) 
Underground Storage 

Boussinesq-papkovich functions for creep around a spherical 
cavity or a rigid inclusion in a gravity-loaded half space, 
7:49404 

NATURAL GAS DEPOSITS 
Aerial Prospecting 

Location of drilling sites in the Devonian shales by aerial 

photography, 7:49222 (MLM—2915) 
Crack Propagation 

Analysis of gas fracture experiments including dynamic crack 
formation (Explosive fracturing; multiple fracturing; 
hydraulic fracturing), 7:49245 (SAND—82-0633) 

Energy Source Development 

Norwegian natural gas liquids: production and markets, 
7:49239 (CONF-820323—) 

Proposed five-year OCS oil and gas lease-sale schedule: final 
supplement to the Final Environmental Statement, January 
1982-December 1986. Volume 1 of 2 (ME, NH, MA, RI, 
CT, NY, NJ, DE, MD, VA, NC, SC, GA, FL, AL, LA, 
TX, CA, AK, MS), 7:49206 (NP—2906137) 

South Atlantic summary report 2. Revision of Outer 
Continental Shelf oil and gas activities in the South Atlantic 
(US) and their onshore impacts, 7:49170 (USGS-OFR—82- 
15) 

Evaluation 

Tracer experiments in Eastern Devonian shale, 7:49213 (LA- 

UR—82-543) 
Exploration 

Eastern Gas Shales Project: Michigan No. 2 well, Otsego 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49215 

“(DOE/MC/08199—T3) 

Eastern Gas Shales Project: Pennsylvania No. 5 well, 
Lawrence County. Phase III report, summary of laboratory 
analyses and mechanical characterization results, 7:49220 
(DOE/MC/08199—T 10) 

Eastern Gas Shales Project: Pennsylvania No. 4 well, Indiana 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49216 
(DOE/MC/08199—TS5) 

Eastern Gas Shales Project: West Virginia No. 7 well, Wetzel 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49214 
(DOE/ET/08199—T6) 

Eastern Gas Shales Project: Ohio No. 5 well, Lorain County. 
Phase III report, summary of laboratory analyses and 
mechanical characterization results, 7:49217 
(DOE/MC/08199—T7) 





NATURAL GAS DEPOSITS 
Exploration 


Eastern Gas Shales Project: Dow Chemical wells No. 100, No. 
103, and No. 205. Phase III report, summary of laboratory 
analyses and mechanical characterization results, 7:49218 
(DOE/MC/08199—T8) 

Eastern Gas Shales Project: Pennsylvania No. 3 well, Erie 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49219 
(DOE/MC/08199—T9) 

Eastern Gas Shales Project: Pennsylvania No. 1 well, McKean 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49221 
(DOE/MC/08199—T11) 

Fractures 

Analysis of gas fracture experiments including dynamic crack 
formation (Explosive fracturing; multiple fracturing; 
hydraulic fracturing), 7:49245 (SAND—82-0633) 

Fracturing 

Analysis of gas fracture experiments including dynamic crack 
formation (Explosive fracturing; multiple fracturing; 
hydraulic fracturing), 7:49245 (SAND—82-0633) 

Multiple fracturing experiments: propellant and borehole 
considerations, 7:49244 (SAND—81-2224C) 

Leasing 

Proposed five-year OCS oil and gas lease-sale schedule: final 
supplement to the Final Environmental Statement, January 
1982-December 1986. Volume 1 of 2 (ME, NH, MA, RI, 
CT, NY, NJ, DE, MD, VA, NC, SC, GA, FL, AL, LA, 
TX, CA, AK, MS), 7:49206 (NP—2906137) 

Resource Assessment 

Principal findings of the US crude oil, natural gas, and natural 
gas liquids reserves. 1980 annual report, 7:49169 
(DOE/EIA—0216(80)EX) 

US crude oil, natural gas, and natural gas liquids reserves, 1980 
annual report (1976-1980), 7:49168 (DOE/EIA—0216(80)) 

NATURAL GAS FIELDS 
Exploitation 
Costs and indexes for domestic oil and gas field equipment and 
production operations, 1981, 7:49193 (DOE/EIA—0185(81)) 
NATURAL GAS INDUSTRY 
See also LNG INDUSTRY 
Statistics 
Mining in West Germany 1980, 7:49132 (NP—2902747) 
NATURAL GAS LIQUIDS 
See also LIQUEFIED PETROLEUM GASES 
Distillation 

Pilot tests prove Ryan/Holmes cryogenic acid 

gas/hydrocarbon separations, 7:49229 (CONF-820323—) 
Fractionation 

Data requirements in gas and liquid treating, 7:49236 (CONF- 
820323—) 

Fuel efficient natural gas liquid fractionation plant, 7:49234 
(CONF-820323—) 

Market 

Norwegian natural gas liquids: production and markets, 

7:49239 (CONF-820323—) 
Production 

Gas processing in Venezuela, 7:49226 (CONF-820323—) 

Norwegian natural gas liquids: production and markets, 
7:49239 (CONF-820323—) 

Separation Processes 

Pilot tests prove Ryan/Holmes cryogenic acid 

gas/hydrocarbon separations, 7:49229 (CONF-820323—) 
NATURAL GAS POLICY ACT 
Natural gas and the Natural Gas Policy Act: a pragmatic 
analysis, 7:49246 (CONF-820323—) 
NATURAL GAS PROCESSING PLANTS 
UOP butamer process: an overview, 7:49235 (CONF-820323—) 
Construction 

Fuel efficient natural gas liquid fractionation plant, 7:49234 

(CONF-820323—) 
Data Acquisition 

Data requirements in gas and liquid treating, 7:49236 (CONF- 

820323—) 
Design 

Crude oil stabilization and gas treating on board a modified oil 

tanker, 7:49232 (CONF-820323—) 
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Global Aspects 
Proceedings sixty-first annual convention, Gas Processors 
Association, 7:49225 (CONF-820323—) 
Offshore Sites 
Crude oil stabilization and gas treating on board a modified oil 
tanker, 7:49232 (CONF-820323—) 
Operation 
Fuel efficient natural gas liquid fractionation plant, 7:49234 
(CONF-820323—) 
Refrigeration 
Increased productivity of turboexpanders, 7:49233 (CONF- 
820323—) 
Technology Assessment 
Gas processing in Venezuela, 7:49226 (CONF-820323—) 
Turbomachinery 
Increased productivity of turboexpanders, 7:49233 (CONF- 
820323—) 
NATURAL GAS WELLS 
Gas Injection 
Tracer experiments in Eastern Devonian shale, 7:49213 (LA- 
UR—82-543) 
Offshore Drilling 
South Atlantic summary report 2. Revision of Outer 
Continental Shelf oil and gas activities in the South Atlantic 
(US) and their onshore impacts, 7:49170 (USGS-OFR—82- 
15) 
Production 
Principal findings of the US crude oil, natural gas, and natural 
gas liquids reserves. 1980 annual report, 7:49169 
(DOE/EIA—0216(80)EX) 
NATURAL LIGHTING 
See DAYLIGHTING 
NAVIER-STOKES EQUATIONS 
Finite Element Method 
Solution of the multi-dimensional, incompressible Navier- 
Stokes equations using low-order finite elements and one- 
point quadrature, 7:51963 (UCRL—86601) 
Numerical Solution 
Recent progress in the solution of the time-dependent, three- 
dimensional, incompressible Navier-Stokes equations, 7:52465 
(UCRL—87362) 
NEAR ULTRAVIOLET RADIATION 
(Wavelength range 4000-2000 A.) 
Carcinogenesis 
UV action spectra for mammalian systems: their implications 
for the predicted effects of ozone depletion on skin cancer 
incidence, 7:51722 (BNL—31178) 
Radiosensitivity Effects 
Nonreciprocal synergistic lethal interaction between 365-nm 
and 405-nm radiation in wild type and uvrA strains of 
Escherichia coli, 7:51757 
NEBRASKA 
Geochemical Surveys 
National uranium resource evaluation, Cheyenne Quadrangle, 
Wyoming, Colorado, and Nebraska, 7:49303 (PGJ/F— 
115(82)) 
Uranium Deposits 
National uranium resource evaluation, Cheyenne Quadrangle, 
Wyoming, Colorado, and Nebraska, 7:49303 (PGJ/F— 
115(82)) 
Wind Power 
Technical and economic feasibility of wind turbines in the 
northwest United States, 7:50032 (CONF-801203—) 
Wind resource assessment in the north central United States, 
7:50013 (CONF-801203—) 
Wind Power Plants 
Technical and economic feasibility of wind turbines in the 
northwest United States, 7:50032 (CONF-801203—) 
NEODYMIUM 
Mass Spectroscopy 
Methodical investigations of mass spectroscopic analysis of 
geological samples with relatively high contents of rare 
earths, 7:50979 (Zf1-Mitt—46) 
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NEODYMIUM 143 TARGET 
Oxygen 16 Reactions 
Selective population of high-j states via heavy-ion-induced 
transfer reactions, 7:52144 (BNL—31327) 
NEODYMIUM 144 
Energy Levels 
Selective population of high-j states via heavy-ion-induced 
transfer reactions, 7:52144 (BNL—31327) 
NEODYMIUM 144 TARGET 
Proton Reactions 
Reaction mechanism studies with polarized ions, 7:52160 
(UTTAC—35) 
NEODYMIUM LASERS 
Increasing the effective bandwidth of a laser-fusion driver, 
7:52388 (KMSF-U—1088) 
Construction 
Livermore builds a giant, 7:52431 
Optical Systems 
Quarterly progress report, October-December 1981, 7:52392 
(KMSF-U—1197) 
Stimulated Emission 


Tailoring stimulated emission cross sections of Nd* laser glass: 


Observation of large cross sections for BiCls glasses, 7:51115 
NEON 20 
Energy Levels 
Electromagnetic sum rules by spectral distribution methods, 
7;52131 
Vapor Pressure 
Vapor pressure of D2 + xHD and ”°Ne, 7:51092 (MLM— 
2914(OP)) 
NEON 20 REACTIONS 
Fission 
Data acquisition and study of the fission of gold by 265 MeV 
neon ions, 7:52177 (IPNO-T—81-06) 
Particle Production 
Funny hills in pion spectra from heavy-ion collisions, 7:52127 
(LBL—14174) 
Quasi-Elastic Scattering 
Study of the ?°Ne+ !2C system reaction mechanisms for 
E(lab)?°Ne= 160 MeV, 7:52120 (ISN—81-16) 
NEON 20 TARGET 
Neon 20 Reactions 
Funny hills in pion spectra from heavy-ion collisions, 7:52127 
(LBL—14174) 
Pion Reactions 
Elastic and inelastic pion scattering and nuclear structure, 
7:52123 
NEON IONS 
Ton-Molecule Collisions 
The value of w(E) in nitrogen for high-energy ions, 7:51953 
NEOPLASMS 


See also CARCINOMAS 
LEUKEMIA 
MELANOMAS 
SARCOMAS 


Biological Radiation Effects 
Mice mammary gland and skin neoplasm response to 
fractionated x-irradiation, 7:51793 
Classification 
Ploidy and DNA distribution analysis of spontaneous dog 
tumors by flow cytometry, 7:51638 
Diagnosis 
Camera scintigraphy with a double-aperture pinhole collimator 
for non-invasive diagnosis of intraocular tumors, 7:51700 
Iodinated bleomycin. A radiopharmaceutical for tumor 
localization, 7:51688 
Neutron Capture Therapy 
Boron thermal/epithermal neutron capture therapy, 7:51660 
(BNL—31402) 
Radioinduction 
Effects of single and repeated inhalation exposure of Syrian 
hamsters to aerosols of '**CeO2, 7:51756 
Quantitative histology of the mucous membrane of the 
accessory nasal sinus and mastoid cavities, 7:51760 
Radiotherapy 
Chest wall thickness determination for electron beam therapy 
in breast cancer, 7:51667 (INIS-mf—6937) 


NEUTRAL BEAM SOURCES 
Data Acquisition Systems 


Risk Assessment 
Mathematical models of cancer and their use in risk assessment, 
7:51712 (DOE/EV/10428—13) 
NEPA 
See NATIONAL ENVIRONMENTAL POLICY ACT 
NEPTUNIUM 
Activation Analysis 
Application of neutron-activation analysis to the determination 
of leach rates of simulated nuclear-waste forms, 7:49337 
(ANL—81-34) 
NEPTUNIUM 237 
Electron Density 
Studies of the participation of the 5f electrons in the chemical 
bonding in the actinide compounds by the Moessbauer effect 
technique, 7:51049 (INIS-mf—6937) 
Energy Levels 
Nuclear excitation by electron transition (NEET) in #*7Np 
exhibited by K x-ray spectrum in the EC decay of ?°7Pu, 
7:52188 (JAERI-M—9362) 
Isomer Shift 
Studies of the participation of the 5f electrons in the chemical 
bonding in the actinide compounds by the Moessbauer effect 
technique, 7:51049 (INIS-mf—6937) 
Nuclear Materials Management 
Direct and indirect neptunium recycling in a light water 
reactor, 7:49429 (EIR—413) 
Recycling 
Direct and indirect neptunium recycling in a light water 
reactor, 7:49429 (EIR—413) 
NEPTUNIUM COMPOUNDS 
Chemical Bonds 
Studies of the participation of the 5f electrons in the chemical 
bonding in the actinide compounds by the Moessbauer effect 
technique, 7:51049 (INIS-mf—6937) 
NEPTUNIUM OXIDES 
Moessbauer Effect 
Observation of internal distortions in Npsub(x)U sub(1-x)O2 
and NpOsub(2 + y) fluorite compounds by the Moessbauer 
effect, 7:51050 (INIS-mf—6937) 
NERVE CELLS 
Dynamic Function Studies 
Long-term memory: disruption by inhibitors of protein 
synthesis and cytoplasmic flow, 7:51586 
Energy Spectra 
Laser action spectrum of reduced excitability in nerve cells, 
7:51868 
NETHERLANDS 
Geomorphology 
Drentsche Aa valley system. A study in Quaternary geology, 
7:51878 (INIS-mf—6870) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURONS 
See NERVE CELLS 
NEUROSPORA 
Genetics 
Differential gene expression in Neurospora crassa cell types: 
heterogeneity and multiple copies of rRNA genes. Annual 
progress report, July 1981-June 1982, 7:51650 
(DOE/EV/04182—T2) 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 
rf plasma sources for neutral-beam-injection systems. Quarterly 
technical progress report, 15 July 1982, 7:52348 
(DOE/ER/52071—T4) 
Beam-Plasma Systems 
Density and potential measurements in an intense ion-beam- 
generated plasma, 7:52394 (LBL—13935) 
Control Systems 
Real-time control and data-acquisition system for high-energy 
neutral-beam injectors, 7:52379 (GA-A—16590) 
Data Acquisition Systems 
Real-time control and data-acquisition system for high-energy 
neutral-beam injectors, 7:52379 (GA-A—16590) 





NEUTRAL PARTICLES 
Performance Testing 


Performance Testing 
Preliminary operating experience with the Doublet III neutral- 
beam injector system, 7:52378 (GA-A—16535) 
Test Facilities 
Large source test stand for H~ (D~ ) ion source, 7:52338 
(BNL—30316) 
NEUTRAL PARTICLES 
Multiple Production 
Topological characteristics in multiple production at high 
energies, 7:52036 (JINR-D—2-81-423) 
NEUTRAL-PARTICLE TRANSPORT 


See also NEUTRON TRANSPORT 
PHOTON TRANSPORT 


Transport Theory 
Generalized view factor techniques for treating streaming and 
scattering in neutral-particle transport, 7:52229 (LA-UR—82- 
1046) 
Recently developed methods in neutral-particle transport 
calculations: overview, 7:52231 (LA-UR—82-1071) 
NEUTRINO BEAMS 
Linear Momentum 
SPECTR program for calculating momentum distributions of 
muon and neutrino beams, 7:51209 (IFVE-OP—80-166) 
NEUTRINO-NUCLEON INTERACTIONS 
Energy Resolution 
Tagged muon neutrino beam characteristics, 7:52021 (IFVE- 
ONF—80-158) 
Spatial Resolution 
Tagged muon neutrino beam characteristics, 7:52021 (IFVE- 
ONF—80-158) 
Total Cross Sections 
Single photon production in exclusive neutrino process 
vN—vyN, 7:52023 (IFVE-OTF—81-9) 
NEUTRON BEAMS 
Depth Dose Distributions 
Determination of linear ionization density spectrum in a 
medical neutron high energy beam by recombination 


method, 7:52241 (JINR-R—16-81-492) 
NEUTRON CAPTURE 


See NEUTRON BEAMS 
NEUTRON CAPTURE THERAPY 
Optimization 
Boron thermal/epithermal neutron capture therapy, 7:51660 
(BNL—31402) 
Specificity 
Selective thermal neutron capture therapy of cancer cells using 
their specific functional differentiation, 7:51672 (KURRI- 
TR—195) 
TRIGA-2 Reactor 
Collective study of plans and feature of the reactor for medical 


usage. Fiscal year 1978 to 1979, 7:51675 (UTNL-R—0081) 
NEUTRON DENSITY 


Space Dependence 
Development of a new two-dimensional Cartesian geometry 
nodal multigroup discrete-ordinates method, 7:52232 
(ORNL/CSD/TM—182) 
NEUTRON DETECTION 
Cherenkov Counters 
Estimating the Cerenkov neutron sensitivity of Suprasil (SiO2) 
and Lucite (CsHsOz), 7:51364 (UCID—19397) 
He-3 Counters 
Input unit of the DIN-2K spectrometer detecting system, 
7:51328 (FEI—1119) 
Time-of-Flight Method 
Ionization neutron detector with ®Li for the time-of-flight 
spectrometry, 7:51343 (JINR—3-81-459) 
NEUTRON DETECTORS 


See also ACTIVATION DETECTORS 
FISSION CHAMBERS 
HE-3 COUNTERS 


Ionization Chambers 
Ionization neutron detector with ®Li for the time-of-flight 
spectrometry, 7:51343 (JINR—3-81-459) 
NEUTRON DIFFUSION EQUATION 
Analytical Solution 
Simple estimation of the sphere of importance for neutron 
moisture gauges, 7:51336 (INIS-mf—6937) 
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NEUTRON DOSIMETRY 
See also ALBEDO-NEUTRON DOSEMETERS 

Measurement of neutrons in the mixed radiation field at KEK, 
7:51351 (KEK—80-1) 

Neutron-dosimeter performance and associated calibrations at 
nuclear power plants, 7:50320 (NUREG/CR—2233) 

PSF interlaboratory comparison, 7:50370 (HEDL-SA—2711- 
FP) 

Surveillance dosimetry: achievements and disappointments, 
7:50165 (CONF-820321—3) 

Activation Detectors 

Development of improved procedures for evaluation of 
neutron cross sections for reactor neutron dosimetry. Final 
report for the period 1 October 1977-29 February 1980, 
7:51330 (IAEA-R—2047-F) 

Emergency track neutron dosemeter-spectrometer. Pt. 1. Main 
performances, 7:51326 (FEI—888) 

Calculation Methods 

Application of Monte Carlo codes to neutron dosimetry, 

7:52244 (UCRL—87745) 
Dielectric Track Detectors 

Emergency track neutron dosemeter-spectrometer. Pt. 1. Main 

performances, 7:51326 (FEI—888) 
Fission Foil Detectors 

Emergency track neutron dosemeter-spectrometer. Pt. 1. Main 

performances, 7:51326 (FEI—888) 
NEUTRON FLUX 

Evaluation method of the neutron fluence and spectrum by 
measuring the change of isotopic abundance ratios of 
arbitrary pairs of nuclides on heavy irradiation, 7:50314 
(KURRI-TR—200) 

NEUTRON MOISTURE METERS 
See MOISTURE GAGES 
NEUTRON MONITORS 
Calibration Standards 
Standard radiation facility of Japan Atomic Energy Research 
Institute, 7:52246 (UTNL-R—0080) 
Cosmic Ray Detection 
Reception coefficients of neutron monitors, 7:51923 
NEUTRON REACTIONS 
Breakup Reactions 

Numerical solution of integral equations in the three-body 

problem, 7:52107 (ITEF—93(1981)) 
Capture 

100 by 100 group relative covariance matrix of “*Sc(n,y)**Sc 
using Greenwoood’s energy structure for the REAL-80 
project, 7:52133 (AEA-RL—87) 

Gamma decay of unbound states following neutron capture, 
7:52145 (CONF-820657—1) 

Neutron-capture cross sections of the tungsten isotopes ‘*?W, 
183W, 184W, and '*°W from 2.6 to 2000 keV, 7:52173 (LA— 
9200-MS) 

Nuclear-spectroscopy problems studied with neutrons, 7:52146 
(CONF-820658—1) 

Review of fast-neutron capture cross sections of the higher 
plutonium isotopes and Am-241, 7:52183 (CONF-820438—1) 

Charge-Exchange Reactions 

Development of improved procedures for evaluation of 
neutron cross sections for reactor neutron dosimetry. Final 
report for the period 1 October 1977-29 February 1980, 
7:51330 (IAEA-R—2047-F) 

Cross Sections 

Curium-245 and curium-247 neutron cross sections between 10 
keV and 10 MeV, 7:52185 (DP—1600) 

INDC discrepancy file 1979, 7:52095 (INDC—32/L) 

Revision of multi-group neutron cross section libraries for 
PALLAS, 7:52099 (JAERI-M—9527) 

Fast Fission 

Dynamical effects in the neutron-induced fission of 7°?Th, 

7:52184 (CONF-8108128—1) 
Fission 

Calculating the (n, xn) and (n, xnf) reaction cross sections on 
fissionable nuclei, 7:52186 (FEI—1052) 

Nuclear fission and neutron-induced fission cross-sections 
(Book), 7:52191 
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Nuclear-spectroscopy problems studied with neutrons, 7:52146 

(CONF-820658—1) 
Group Constants 

100 by 100 group relative covariance matrix of **Sc(n,y)**Sc 
using Greenwoood’s energy structure for the REAL-80 
project, 7:52133 IAEA-RL—87) 

Revision of multi-group neutron cross section libraries for 
PALLAS, 7:52099 (JAERI-M—9527) 

Inelastic Scattering 

Development of improved procedures for evaluation of 
neutron cross sections for reactor neutron dosimetry. Final 
report for the period 1 October 1977-29 February 1980, 
7:51330 (IAEA-R—2047-F) 

Pickup Reactions 

Nuclear-spectroscopy problems studied with neutrons, 7:52146 

(CONF-820658—1) 
Precompound-Nucleus Emission 

Possibility of the backward enhanced preequilibrium emission, 

7:52136 (JINR—E-4-81-216) 
Quasi-Elastic Scattering 

Calculating the (n, xn) and (n, xnf) reaction cross sections on 
fissionable nuclei, 7:52186 (FEI—1052) 

Development of improved procedures for evaluation of 
neutron cross sections for reactor neutron dosimetry. Final 
report for the period 1 October 1977-29 February 1980, 
7:51330 (IAEA-R—2047-F) 

Evaluation of (n,2n) and (n,3n) cross sections between the 
(n,3n) and (n,4n) energy thresholds, 7:52150 (INIS-mf—6937) 

Scattering 

Interaction of intermediate energy neutrons with helium 3, 

7:52112 (SINR-R—3-80-550) 
Threshold Energy 

Evaluation of (n,2n) and (n,3n) cross sections between the 

(n,3n) and (n,4n) energy thresholds, 7:52150 (INIS-mf—6937) 
Total Cross Sections 

Interaction of intermediate energy neutrons with helium 3, 
7:52112 (JINR-R—3-80-550) 

Total neutron cross-sections of '*Eu, '*Eu and Eu below 1 
eV, 7:52165 (INDC(EGY)—1/L) 

Total neutron cross-section of Nb at different temperatures for 
neutrons with energies below 1 eV, 7:52149 (INDC(EGY)— 
2/L) 

NEUTRON REFLECTORS 
Polarized Beams 

Antireflecting sublayers for neutron thin film polarising 

mirrors, 7:52233 (RL—81-082) 
NEUTRON SLOWING-DOWN THEORY 
Neutron slowing-down time in finite water systems, 7:52210 
(CTH-RF—37) 
NEUTRON SOURCE FACILITIES 
Design 
Irradiations at RTNS-II, 7:52411 (UCRL—86747) 
NEUTRON SOURCES 

(Excludes reactors even when used as neutron sources.) 

Use of the spallation neutron source for heavy ion fusion beam 
dynamic studies: proceedings of a workshop held at 
Cosener’s House, Abingdon, 7:52436 (PB—82-132036) 

Calibration 

Calibration of a D-T neutron generator. A note on experiences 

with a thick target, 7:52245 (UTNL-R—0080) 
Calibration Standards 

Standard radiation facility of Japan Atomic Energy Research 

Institute, 7:52246 (UTNL-R—0080) 
Design 

Fission-neutron source for the study of defect production in 

metals (U235), 7:49458 
NEUTRON SPECTRA 

Evaluation method of the neutron fluence and spectrum by 
measuring the change of isotopic abundance ratios of 
arbitrary pairs of nuclides on heavy irradiation, 7:50314 
(KURRI-TR—200) 

NEUTRON SPECTROMETERS 
Activation Detectors 

Emergency track neutron dosemeter-spectrometer. Pt. 1. Main 

performances, 7:51326 (FEI—888) 


NEVADA 
Geothermal Resources 


Dielectric Track Detectors 
Emergency track neutron dosemeter-spectrometer. Pt. 1. Main 
performances, 7:51326 (FEI—888) 
Fission Foil Detectors 
Emergency track neutron dosemeter-spectrometer. Pt. 1. Main 
performances, 7:51326 (FEI—888) 
Performance Testing 
Emergency track dosemeter-neutron spectrometer. Results of 
dosemeter testing. Pt. 2, 7:51327 (FEI—889) 
NEUTRON TRANSPORT 
Computer Codes 
Sandia National Laboratories CDC7800 version of MORSE- 
SGC, 7:52234 (SAND—80-1337) 
TART input manual, 7:52235 (UCID—17026-Rev.2) 
Monte Carlo Method 
Assessment by range in the weighting Monte Carlo methods, 
7:52213 (FEI—1190) 
Weighting Functions 
Assessment by range in the weighting Monte Carlo methods, 
7:52213 (FEI—1190) 
NEUTRON TRANSPORT THEORY 
Analytical Solution 
Exponential time-decaying solution of the monoenergetic 
neutron transport equation, 7:52214 (INIS-mf—6937) 
Elastic Scattering 
14 MeV neutron transport theory, 7:52215 (INIS-mf—6937) 
NEUTRON-NEUTRON LOGGING 
Photoneutron logging system for direct uranium ore-grade 
determination, 7:49290 (LA—9220) 
NEUTRONS 
See also FAST NEUTRONS 


INTERMEDIATE NEUTRONS 
SLOW NEUTRONS 


Energy Losses 
Discrepancy between measured and calculated neutron 
spectrum in a graphite stack, 7:52217 (INIS-mf—6937) 
Phonon analog of Cherenkov radiation in neutron flight 
through matter, 7:52222 (JINR—R-3-81-580) 
Form Factors 
Hadron wave functions and pion decay constant, 7:52010 
(DOE/ER/70004—308) 
Neutron Transport 
Study of the resonance effects in the processes of fast neutron 
scattering, 7:52211 (FEI—1048) 
Phonons 
Phonon analog of Cherenkov radiation in neutron flight 
through matter, 7:52222 (SINR—R-3-81-580) 
Quasi-Elastic Scattering 
Quasielastic neutron scattering and infra-red band contour 
study of H2O reorientations in [Ni(H2O)6.] (ClO4)2, 7:52220 
(INP—1112/PS) 
NEVADA 
Earthquakes 
Bulletin of the Seismological Laboratory, January 1-December 
31, 1980, 7:51887 (DOE/NV/10054—2) 
Geochemical Surveys 
Geothermal assessment of the MX deployment area in Nevada. 
Final report, April 1, 1981-April 30, 1982, 7:49950 
(DOE/NV/10187—1) 
Report of analyses for light hydrocarbons in ground water, 
7:49281 (DPST—81/141-19) 
Geological Surveys 
Geothermal assessment of the MX deployment area in Nevada. 
Final report, April 1, 1981-April 30, 1982, 7:49950 
(DOE/NV/10187—1) 
Geology 
Geology of the Las Vegas area, 7:51879 (JAB—10145-1) 
Geophysical Surveys 
Geothermal assessment of the MX deployment area in Nevada. 
Final report, April 1, 1981-April 30, 1982, 7:49950 
(DOE/NV/10187—1) 
Geothermal Resources 
Geothermal assessment of the MX deployment area in Nevada. 
Final report, April 1, 1981-April 30, 1982, 7:49950 
(DOE/NV/10187—1) 
Geothermal resource area 6: Lander and Eureka Counties. 
Area development plan, 7:49934 (DOE/RA/50075—T9) 





NEVADA 
Geothermal Resources 


Geothermal resource area 9: Nye County. Area development 
plan, 7:49935 (DOE/RA/50075—T10) 

Site-specific development plan: Carlin, Nevada, 7:49933 
(DOE/RA/50075—T7) 

Resistivity Surveys 

Interpretation of the dipole-dipole electrical-resistivity survey, 
Tuscarora Geothermal Area, Elko County, Nevada, 7:49948 
(DOE/ID/12079—S59) 

Seismic Surveys 

Seismicity related to geothermal development in Dixie Valley, 

Nevada, 7:49949 (DOE/NV/10054—3) 
Seismicity 

Seismicity related to geothermal development in Dixie Valley, 

Nevada, 7:49949 (DOE/NV/10054—3) 
Toxic Materials 

Toxic and chemical waste: background Paper 81-11, 7:51526 

(NP—2902023) 
Uranium Deposits 

Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 

National Uranium Resource Evaluation, Reno Quadrangle: 
Nevada and California, 7:49295 (PGJ/F—037-82) 

National Uranium Resource Evaluation: Elko Quadrangle, 
Nevada and Utah, 7:49297 (PGJ/F—046-82) 

NEVADA TEST SITE 
Electrical Surveys 

Electrical studies at the proposed Wahmonie and Calico Hills 
nuclear waste sites, Nevada Test Site, Nye Co., Nevada, 
7:49400 (USGS-OFR—82-466) 

Magnetic Surveys 

Magnetic properties of drill core and surface samples from the 
Calico Hills area, Nye County, Nevada, 7:49401 (USGS- 
OFR—82-536) 

Magnetotelluric Surveys 

Remote-reference magnetotelluric survey, Nevada Test Site 
and vicinity, Nevada and California, 7:49399 (USGS-OFR— 
82-465) 

Radioactive Waste Disposal 

Effects of repository depth on ground motion: the Pahute 

Mesa data, 7:49387 (SAND—82-0174) 
Radioactive Waste Storage 

Effects of elevated temperature and pore pressure on the 
mechanical behavior of Bullfrog tuff, 7:49386 (SAND—81- 
1664) 

Issues related to field testing in tuff, 7:49388 (SAND—82- 
0312C) 

Nevada Nuclear Waste Storage Investigations: exploratory 
shaft. Phase I. Conceptual design report, 7:49365 (LA—9179- 
MS) 

Parametric studies of radiological consequences of basaltic 
volcanism, 7:49425 (SAND—81-2375) 

Volcanism 
Parametric studies of radiological consequences of basaltic 
volcanism, 7:49425 (SAND—81-2375) 
NEW ENGLAND 
See NORTH ATLANTIC REGION 
NEW HAMPSHIRE 
Uranium Deposits 

National Uranium Resource Evaluation, Glens Falls 
Quadrangle: New York, Vermont, and New Hampshire, 
7:49292 (PGJ/F—025-82) 

National Uranium Resource Evaluation, Portland Quadrangle: 
Maine and New Hampshire, 7:49293 (PGJ/F—028-82) 

NEW JERSEY 
Wind Power 

Technical and economic feasibility of wind turbines in the 
northeast United States, 7:50012 (CONF-801203—) 

Wind resource assessment in the northeast United States, 
7:50011 (CONF-801203—) 

Wind Turbines 

Technical and economic feasibility of wind turbines in the 

northeast United States, 7:50012 (CONF-801203—) 
NEW MEXICO 
Earthquakes 

Earthquake catalog for northern New Mexico. Progress report, 

July-September 1981, 7:51888 (LA—9307-PR) 
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Geophysical Surveys 

Basic data report for drillhole WIPP 34 (Waste Isolation Pilot 

Plant - WIPP), 7:51891 (SAND—81-2643) 
Radiation Monitoring 

Assessment of the radon concentrations in air caused by 
emissions from multiple sources in a uranium mining and 
milling region. A case study of the Ambrosia Lake region of 
New Mexico, 7:51490 (PNL—4033) 

Radioactive Waste Disposal 

Basic data report for drillhole WIPP 34 (Waste Isolation Pilot 
Plant - WIPP), 7:51891 (SAND—81-2643) 

WIPP site and vicinity geological field trip, 7:49354 (EEG—7) 

Uranium Deposits 

National Uranium Resource Evaluation: Socorro Quadrangle, 

New Mexico, 7:49299 (PGJ/F—068-82) 
Wind Power 

Wind resource assessment in the southwest United States: the 
Southern Rocky Mountain Region, 7:50016 (CONF- 
801203—) 

NEW YORK 
Uranium Deposits 

National Uranium Resource Evaluation, Glens Falls 
Quadrangle: New York, Vermont, and New Hampshire, 
7:49292 (PGJ/F—025-82) 

Wind Power 

Technical and economic feasibility of wind turbines in the 
northeast United States, 7:50012 (CONF-801203—) 

Wind resource assessment in the northeast United States, 
7:50011 (CONF-801203—) 

Wind Turbines 

Technical and economic feasibility of wind turbines in the 

northeast United States, 7:50012 (CONF-801203—) 
NEW ZEALAND 
Agriculture 
Economic impact of oil prices on agriculture in Australasia, 
7:50627 (NZERDC-P—10) 
Energy Analysis 
View of the consumer, 7:50600 (NZERDC-P—10) 
Energy Policy 

Oil: Australian and New Zealand responses to dwindling 

resources, 7:50615 (NZERDC-P—10) 
Energy Source Development 
New Zealand government viewpoint, 7:49482 (NZERDC-P— 
10) 
NEWTON METHOD 
Computer Codes 
Computing a trust region step, 7:52437 (ANL—81-83) 
NICKEL 
Activation Analysis 

Gamma activation analysis with the MT 22 microtron and its 
applicability to geological samples and raw silicon. 
Determination of lead, 7:50981 (ZfI-Mitt—46) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Catalytic Effects 

Coprecipitated nickel-alumina methanation catalysts, 7:49487 
(INIS-mf—6865) 

Crossed reaction networks in the catalytic 
hydrodenitrogenation of synthetic liquid fuels. Quarterly 
report, February 1, 1982-April 30, 1982, 7:49014 
(DOE/PC/30075—9) 

Hydrocarbon autothermal reforming program. Final technical 
report, 28 September 1979-31 October 1981, 7:49467 
(DOE/MC/12734—1138) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Specific Heat 
Physical contributions to the heat capacity of nickel, 7:50918 
Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 
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Surface Properties 
Surface film softening in Ni-plated iron single crystals, 7:50928 
NICKEL 58 TARGET 
Proton Reactions 
Microscopic description of the inelastic proton scattering on a 
58Ni nucleus, 7:52137 (JINR-R—4-81-112) 
NICKEL ALLOYS 
See also NICKEL BASE ALLOYS 
Biological Fouling 

OTEC biofouling, corrosion, and materials program. Progress 
report, March 1978-March 1981, 7:49786 (ANL/OTEC- 
BCM—024) 

Corrosion Resistance 

OTEC biofouling, corrosion, and materials program. Progress 
report, March 1978-March 1981, 7:49786 (ANL/OTEC- 
BCM—024) 

Crack Propagation 

Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6Al-4V, A471 Ni-Cr-Mo-V rotor steel, 4140 
high strength steel), 7:50921 

Deformation 

Deformation of metastable austenitic steels at low 

temperatures, 7:50866 (NBSIR—82-1667) 
Ductility 

Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6Al-4V, A471 Ni-Cr-Mo-V rotor steel, 4140 
high strength steel), 7:50921 

Elasticity 

Anomalous low-temperature elastic-constant behavior of Fe- 
20Cr-16Ni-6Mn, 7:50876 (NBSIR—82-1667) 

Manganese contributions to the elastic constants of face- 
centered-cubic Fe-Cr-Ni stainless steels, 7:50875 (NBSIR— 
82-1667) 

Fatigue 

Fracture properties of a 25 Mn austenitic steel and its welds at 

4 K, 7:50878 (NBSIR—82-1667) 
Flow Stress 

Temperature dependence of flow strength of Fe-20Cr-16Ni- 
6Mn-0.2N and Fe-18Cr-10Ni-1.5Mn-0.1N (304LN) austenitic 
steels, 7:50867 (NBSIR—82-1667) 

Fracture Properties 

Fracture properties of a 25 Mn austenitic steel and its welds at 
4 K, 7:50878 (NBSIR—82-1667) 

Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6Al-4V, A471 Ni-Cr-Mo-V rotor steel, 4140 
high strength steel), 7:50921 

Weldments and castings for liquid helium service, 7:50877 
(NBSIR—82-1667) 

Laser-Radiation Heating 

Mass transport in laser surface alloying: Iron-nickel system, 

7:50895 
Mass Transfer 

Mass transport in laser surface alloying: Iron-nickel system, 

7:50895 
Microstructure 

Microstructure and tensile properties of neutron-irradiated 

(FEo 61Nio 39)3 V ordered alloy, 7:50835 (CONF-820628—5) 
Physical Radiation Effects 

Irradiation-induced Mo/sub 2/C precipitation in Ni-Mo, 
7:50903 

Microstructure and tensile properties of neutron-irradiated 
(FE 61Nio s9)sV ordered alloy, 7:50835 (CONF-820628—5) 

Sorptive Properties 

Hydrogen storage and purification systems. II. August 1972- 

June 1974, 7:49478 (BNL—19436) 
Sputtering 

Ion bombardment-induced subsurface composition 

modifications in alloys at elevated temperatures, 7:50909 
Tensile Properties 

Fracture properties of a 25 Mn austenitic steel and its welds at 
4 K, 7:50878 (NBSIR—82-1667) 

Microstructure and tensile properties of neutron-irradiated 
(FE 61Nio 39)s V ordered alloy, 7:50835 (CONF-820628—5) 

Weldments and castings for liquid helium service, 7:50877 
(NBSIR—82-1667) 

NICKEL BASE ALLOYS 
See also HAYNES 188 ALLOY 


NIMONIC PE13 
Corrosion 


INCONEL 671 
INCONEL ALLOYS 


Corrosion 
Sodium sulfate induced corrosion of alloys at intermediate 
temperatures, 7:50864 (LBL—14591) 
Corrosion Resistance 
High temperature metallic materials for gasification of coal. 
Nuclear process heat project nuclear processheat, 7:50920 
Materials for radiant coolers of entrained slagging gasifiers, 
7:49042 (EPRFAP—2394) 
Recent nickel-base alloy is vital to corrosion control in nuclear 
fuel recovery, 7:49327 
Crack Propagation 
Effect of defects on the fatigue crack initiation process in two 
p/m superalloys - 2. Surface-subsurface transition, 7:50906 
Cracks 
Effect of defects on the fatigue crack initiation process in two 
p/m superalloys - 1. Fatigue origins, 7:50905 
Crystal Defects 
Effect of defects on the fatigue crack initiation process in two 
p/m superalloys - 1. Fatigue origins, 7:50905 
Fatigue 
Effect of defects on the fatigue crack initiation process in two 
p/m superalloys - 2. Surface-subsurface transition, 7:50906 
High temperature metallic materials for gasification of coal. 
Nuclear process heat project nuclear processheat, 7:50920 
Permeability 
Investigation of phenomena which with diffusion can control 
metals permeability to H isotopes, 7:50829 (CEA-N—2231) 
Powder Metallurgy - 
Effect of defects on the fatigue crack initiation process in two 
p/m superalloys - 1. Fatigue origins, 7:50905 
Protective Coatings 
Materials for radiant coolers of entrained slagging gasifiers, 
7:49042 (EPRI-AP—2394) 
Ruptures 
High temperature metallic materials for gasification of coal. 
Nuclear process heat project nuclear processheat, 7:50920 


NICKEL CHLORIDES 


Biological Effects 
Effects of cobalt chloride, nickel chloride, and nickel 
subsulfide upon erythropoiesis in rats, 7:51798 
Neuroendocrine effects of acute nickel chloride administration 
in rats, 7:51846 


NICKEL SULFIDES 


Biological Effects 
Effects of cobalt chloride, nickel chloride, and nickel 
subsulfide upon erythropoiesis in rats, 7:51798 
Negative test for transplacental carcinogenicity of nickel 
subsulfide in fischer rats, 7:51838 


NICKEL-IRON BATTERIES 


See IRON-NICKEL BATTERIES 


NICKEL-ZINC BATTERIES 


Design 
Nickel/zinc VIBROCEL battery for EV applications, 7:50813 
Research, development, and demonstration of nickel-zinc 
batteries for electric vehicle propulsion. Annual report for 
1981, 7:50527 (ANL/OEPM—81-11) 
Performance 
Nickel/zinc VIBROCEL battery for EV applications, 7:50813 
Performance Testing 
Research, development, and demonstration of nickel-zinc 
batteries for electric vehicle propulsion. Annual report for 
1981, 7:50527 (ANL/OEPM—81-11) 
Status of nickel/zinc and nickel/iron battery technology for 
electric vehicle applications, 7:50540 


NIGERIA 


Petroleum Industry 


Situation report for petroleum-exporting countries: an update, 
7:49192 (BNL—51495) 


NIMONIC PE13 . 


Corrosion 


High temperature corrosion in peat ash at 475 to 1000°C, 
7:50892 (STUDSVIK-ET—81-109) 





NIMONIC PE16 
Creep 


NIMONIC PE16 
Creep 

Analysis of the high-fluence creep behavior of two 
precipitation-strengthened alloys, 7:50240 (HEDL-SA—2708- 
FP) 

Grain Boundaries 

Grain-boundary segregation in solution-treated Nimonic PE16 

during neutron irradiation, 7:50231 (HEDL-SA—2199) 
Physical Radiation Effects 

Analysis of the high-fluence creep behavior of two 
precipitation-strengthened alloys, 7:50240 (HEDL-SA—2708- 
FP) 

Grain-boundary segregation in solution-treated Nimonic PE16 
during neutron irradiation, 7:50231 (HEDL-SA—2199) 

Swelling 

Analysis of the high-fluence creep behavior of two 
precipitation-strengthened alloys, 7:50240 (HEDL-SA—2708- 
FP) 

NINE MILE POINT-1 REACTOR 
Economic Impact 

Socio-economic impacts of nuclear generating stations 
Mile Point and Fitzpatrick case study, 7:50156 
(NUREG/CR—2749-Vol.6) 

Social Impact 

Socio-economic impacts of nuclear generating stations 
Mile Point and Fitzpatrick case study, 7:50156 
(NUREG/CR—2749-Vol.6) 

Socio-Economic Factors 

Socio-economic impacts of nuclear generating stations 
Mile Point and Fitzpatrick case study, 7:50156 
(NUREG/CR—2749-Vol.6) 

NINE MILE POINT-2 REACTOR 
Economic Impact 

Socio-economic impacts of nuclear generating stations 
Mile Point and Fitzpatrick case study, 7:50156 
(NUREG/CR—2749-Vol.6) 

Social Impact 

Socio-economic impacts of nuclear generating stations 
Mile Point and Fitzpatrick case study, 7:50156 
(NUREG/CR—2749-Vol.6) 

Socio-Economic Factors 

Socio-economic impacts of nuclear generating stations 
Mile Point and Fitzpatrick case study, 7:50156 
(NUREG/CR—2749-Vol.6) 

NIOBIUM 
Activation Analysis 

Gamma activation analysis with the MT 22 microtron and its 
applicability to geological samples and raw silicon. 
Determination of lead, 7:50981 (Zfl-Mitt—46) 

Electric Conductivity 

Structure and physical properties of sputtered metallic 

superlattices, 7:50904 
Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GIBX—22-82) 

Neutron Reactions 

Total neutron cross-section of Nb at different temperatures for 
neutrons with energies below 1 eV, 7:52149 (INDC(EGY)— 
2/L) 

Physical Radiation Effects 

Effects of irradiation-temperature change on void growth and 

shrinkage in ion-irradiated Nb (3 MeV Ni ions), 7:50910 
Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBK—132-82) 

Sputtering 

Structure and physical properties of sputtered metallic 

superlattices, 7:50904 
Superlattices 

Structure and physical properties of sputtered metallic 

superlattices, 7:50904 
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Trace Amounts 
Mass spectroscopic analysis of calcium fluoride monocrystals, 
7:50980 (ZfI-Mitt—46) 


NIOBIUM 93 TARGET 


Neutron Reactions 
Development of improved procedures for evaluation of 
neutron cross sections for reactor neutron dosimetry. Final 
report for the period 1 October 1977-29 February 1980, 
7:51330 (IAEA-R—2047-F) 


NIOBIUM ALLOYS 


See also NIOBIUM BASE ALLOYS 
Bec Lattices 
Development of alloys with preset temperature expansion 
coefficient, 7:50929 
Comparative Evaluations 
Long-term test results of promising new zirconium alloys (Zr- 
2.5Nb, Zr-1Nb-1Sn-0.5Fe), 7:50830 (CNEN-RT/MET— 
(80)2) 
Corrosion 
Long-term test results of promising new zirconium alloys (Zr- 
2.5Nb, Zr-1Nb-1Sn-0.5Fe), 7:50830 (CNEN-RT/MET— 
(80)2) 
Critical Current 
Temperature dependence of J/sub c/ for in-situ 
superconductors, 7:51085 (IS-M—386) 
Extrusion 
Effects of extrusion parameters and heat treatment on the 
linear thermal contraction of uranium-2.4 weight percent 
niobium alloy, 7:50894 (Y—2259) 
Specific Heat 
Heat capacity of VsSi and NbsAI and their alloys with Ge in 
the temperature range of 100 to 1000 K, 7:50855 (IAE— 
3293/10) 
Superconductivity 
Microstructure and superconducting properties of Nb-Ti thin 
films, 7:52256 (JINR—14-80-240) 
Thermal and electric conductivity of niobium-titanium alloys at 
low temperatures, 7:50861 (JINR—R-8-81-491) 
Thermal Expansion 
Development of alloys with preset temperature expansion 
coefficient, 7:50929 
Yield Strength 
Long-term test results of promising new zirconium alloys (Zr- 
2.5Nb, Zr-1Nb-1Sn-0.5Fe), 7:50830 (CNEN-RT/MET— 
(80)2) 


NIOBIUM BASE ALLOYS 


Physical Radiation Effects 


Neutron radiation damage in superconductor NbsGe, 7:50824 
(CEA-CONF—S5874) 


NIOBIUM CARBIDES 


Crystal Structure 


Atomic structure of non-stoichiometric transition metal 
carbides, 7:50933 (CEA-R—5127) 


NIOBIUM OXIDES 


Powder Metallurgy 
High-temperature electrically conductive ceramic composite 
and method for making same, 7:50944 
Sintering 
High-temperature electrically conductive ceramic composite 
and method for making same, 7:50944 


NITRATES 


Monitoring 
MAP%3S precipitation chemistry network: fourth periodic 
summary report (1980), 7:51462 (PNL—4144) 


NITRIC ACID 


Photoelectron Spectroscopy 
Laser photoelectron spectroscopy of ions. Progress report, 
7:51942 (DOE/ER/10722—T2) 
Surface Tension 
Influence of chemical and radiolytic changes on the interfacial 
tension of the Purex system, 7:49322 (DP-tr—27) 


NITRIC ACID ESTERS 


See also PETN 
Scintillations 


High speed liquid scintillators for optical fiber applications, 
7:51367 
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NITRIC OXIDE 
Chemical Reaction Yield 
Experimental study of the effect of fuel vaporization on 
combustion efficiency, 7:49212 (NYU/DAS—82-05) 
Fundamentals of nitric oxide formation in fossil-fuel 
combustion. Progress report, 29 December 1980-28 March 
1981, 7:51066 (DOE/ET/10593—20) 
Investigation of the devolatilization of coal under combustion 
conditions, 7:49144 (DOE/ET/10744—T4) 
NITRITES 
Monitoring 
MAP%3S precipitation chemistry network: fourth periodic 
summary report (1980), 7:51462 (PNL—4144) 
NITRO COMPOUNDS 
See also NITROBENZENE 
Atmospheric Chemistry 
Nitro derivatives of polynuclear aromatics: formation, 
presence, and transformation in stack and exhaust gases and 
in the atmosphere, 7:51465 (RISO-R—455) 
NITROBENZENE 
Genetic Effects 
Use of an oxidase electrode to determine factors affecting the 
in vitro production of hydrogen peroxide by Ehrlich cells 
and 1-chloro-2, 4-dinitrobenzene, 7:51643 
NITROGEN 
Electron Collisions 
Resonance scattering of electrons from Ne, CO, O2 and He 
adsorbed on a silver surface. Technical report, 7:51934 (AD- 
A—106359/3) 
Electron-Molecule Collisions 
Calculations of electron transport and rate coefficients in a 
uniform nitrogen plasma, 7:51962 (SAND—82-1189C) 
Ion-Molecule Collisions 
The value of w(E) in nitrogen for high-energy ions, 7:51953 
Photochemical Reactions 
Investigations on the oxidation of water and reduction of 
nitrogen by means of photochemical production redox 
couples, 7:51034 (EUR—7609-DE) 
Purification 
Diesel exhaust-gas purification system, 7:49991 (SAND—82- 
7027) 
Reduction 
Investigations on the oxidation of water and reduction of 
nitrogen by means of photochemical production redox 
couples, 7:51034 (EUR—7609-DE) 
NITROGEN 14 REACTIONS 
Quasi-Fission 
Various light particles emissions accompaning light heavy ion 
collisions, 7:52128 (LYCEN—8131) 
NITROGEN 14 TARGET 
Pion Plus Reactions 
High-resolution study of (7*,pp), (77*,pd) and other (7*,xx) 
reactions on ® 7Li, 1*N, and 'O, 7:52117 
(DOE/ER/03244—87) 
NITROGEN 15 TARGET 
Pion Reactions 
Elastic and inelastic pion scattering and nuclear structure, 
7:52123 
NITROGEN DIOXIDE 
Biological Effects 
Changes in pulmonary phospholipid biosynthetic enzymes after 
nitrogen dioxide exposure (Rats), 7:51850 
Interaction of glutathione and ascorbic acid in guinea pig lungs 
exposed to nitrogen dioxide, 7:51839 
Health Hazards 
Air pollution and respiratory disease, 7:51811 
(DOE/EV/10428—13) 
NITROGEN FIXATION 
Symbiosis 
Nitrogen fixation in forested soils by non-leguminous nitrogen- 
fixing plants and by non-symbiotic soil organisms. Final 
report, October 1, 1977-September 30, 1982, 7:51717 
(DOE/SR/01061—3) 
NITROGEN OXIDES 


See also NITRIC OXIDE 
NITROGEN DIOXIDE 


NORTH ATLANTIC REGION 
Rift Zones 


Air Pollution Abatement 

Melting chamber combustion with reduced emission of 

nitrogen oxides, 7:51150 (BMFT-FB-T—81-228) 
Air Pollution Control 

Assessment of the Legislative and Regulatory Environment: 
NO/sub x/ case studies, 7:51445 (EPRI-EA—2063) 

Construction of an improved automotive-steam-engine design 
per CAL TRANS RFP TA 77-1. Final report, Milestone 
VI, 7:50804 (NP—25391) 

Fundamental characterization of alternate-fuel effects in 
continuous-combustion systems. Final technical report, 15 
August 1977-30 November 1981, 7:51153 (DOE/ET/11313— 
11) 

Homogeneous production and removal of NO/sub x/ from 
combustion exhaust flows. Final technical report, August 1, 
1980-July 31, 1981, 7:49079 (ARI-RR—275) 

Atmospheric Chemistry 

Physics and chemistry of acid precipitation, 7:51427 (JSR—81- 
25) 

Chemical Radiation Effects 

Removal of NO/sub x/ and SO: from flue gases using 
electron-beam irradiation, 7:50124 (DOE/EV/04902—1) 

Chemical Reaction Yield 

Fundamentals of nitric oxide formation in fossil-fuel 
combustion. First quarterly progress report, 29 Sept - 28 
Dec 1981, 7:51068 (DOE/PC/40805—1) 

Chemical Reactions 

Homogeneous production and removal of NO/sub x/ from 
combustion exhaust flows. Final technical report, August 1, 
1980-July 31, 1981, 7:49079 (ARI-RR—275) 

Distribution 

Physics and chemistry of acid precipitation, 7:51427 (JSR—81- 
25) 

Ecological Concentration 

Ambient No, NOz, and Os measurements in the vicinity of 
TVA's Allen and Paradise coal-fired steam plants, 7:51467 
(TVA/AQB-I—80-11) 

Environmental Transport 

Long-range transport of air pollution, 7:49421 (DOE/EP— 

0037) 
Removal 

Removal of NO/sub x/ and SO: from flue gases using 

electron-beam irradiation, 7:50124 (DOE/EV/04902—1) 
NITROGENASE 
Inhibition 

Effects of simulated, acidified rain on nodulation of leguminous 

plants by Rhizobium spp, 7:51841 
NITROSAMINES 
Biological Effects 
Temporal advancement of diethylnitrosamine carcinogenesis in 
aging mice, 7:51845 
NOBLE GASES 
See RARE GASES 
NON LAGRANGIAN QUANTUM FIELD THEORY 
See AXIOMATIC FIELD THEORY 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE TESTING 
See also ACOUSTIC TESTING 
INDUSTRIAL RADIOGRAPHY 

Range of applicability of inversion algorithms, 7:51383 (IS-M— 

367) 
NORTH AMERICA 
See also CANADA 
MEXICO 
USA 
Rift Zones 

Tectonic study of the extension of the New Madrid fault zone 
near its intersection with the 38th parallel lineament, 7:51890 
(NUREG/CR—2741) 

NORTH ATLANTIC REGION 
See also CONNECTICUT 
MAINE 
MASSACHUSETTS 
NEW HAMPSHIRE 
VERMONT 





NORTH CAROLINA 
insolation 


Insolation 
Northeast Regional Assessment Study for solar electric options 
in the period 1980 to 2000, 7:50669 (DOE/ET/20275—1) 
Wind 
Northeast Regional Assessment Study for solar electric options 
in the period 1980 to 2000, 7:50669 (DOE/ET/20275—1) 
NORTH CAROLINA 
Energy Supplies 
Report of the Task Force on Energy to the Commission on the 
Future of the South, 7:50597 (DOE/R4/10285—T1) 
Estuaries 
Formation of particulate organic carbon in water from a 
southeastern swamp-stream, 7:51556 
Small-Scale Hydroelectric Power Plants 
Developer's guide to small-scale hydroelectric development in 
the southeast, 7:49519 (DOE/R4/20004—T7) 
Wind Power 
Wind resource assessment in the east central United States, 
7:50017 (CONF-801203—) 
NORTH DAKOTA 
Coal Deposits 
Western Coal Planning Assistance Project. Fact book for 
Western coal/energy development (Montana, North Dakota, 
Wyoming), 7:50624 (NP—2902298) 
Coal Mines 
Western Coal Planning Assistance Project. Fact book for 
Western coal/energy development (Montana, North Dakota, 
Wyoming), 7:50624 (NP—2902298) 
Wind Power 
Technical and economic feasibility of wind turbines in the 
northwest United States, 7:50032 (CONF-801203—) 
Wind resource assessment in the north central United States, 
7:50013 (CONF-801203—) 
Wind Power Plants 
Technical and economic feasibility of wind turbines in the 
northwest United States, 7:50032 (CONF-801203—) 
NORTHERN HEMISPHERE 
Atmospheric Pressure 
Characteristic anomaly patterns of summer sea-level pressure 
for the Northern Hemisphere, 7:51432 
Temperature Measurement 
Combined land/sea surface-air-temperature trends, 1949-1972, 
7:51527 (DOE/EV/12195—42) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORWAY 
Natural Gas Liquids 
Norwegian natural gas liquids: production and markets, 
7:49239 (CONF-820323—) 
Petroleum Industry 
Situation report for petroleum-exporting countries: an update, 
7:49192 (BNL—51495) 
NOVA FACILITY 
Livermore builds a giant, 7:52431 
X-Ray Spectra 
Backlighting prospects for ICF targets, 7:52320 (UCRL— 
86424) 
NOZZLES 
Two-Phase Flow 
Holographic investigation of nonequilibrium vapor generation 
in a two-dimensional nozzle, 7:50512 
Vapor Condensation 
Growth of condensed particles at fast cooling-down of moist 
air in a laval nozzle, 7:51134 
NPR REACTOR 
See N-REACTOR 
N-REACTOR 
Primary Coolant Circuits 
RETRAN analysis of the N reactor, 7:50383 (UNI-SA—99) 
Scram 
RETRAN analysis of the N reactor, 7:50383 (UNI-SA—99) 
NRTS-ETR REACTOR 
See ETR REACTOR 
NUCLEAR DATA COLLECTIONS 
Revision of multi-group neutron cross section libraries for 
PALLAS, 7:52099 (JAERI-M—9527) 
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NUCLEAR DEFORMATION 
Fluctuations 

Fluctuations of the parameters determining the nuclear shape 

in the proper coordinate system, 7:52197 (ITP—80-140-E) 
NUCLEAR ENERGY 
Forecasting 

Possible development of the world-wide improvement of 
nuclear energy considering economical, social and political 
aspects, 7:50577 (Juel-Spez—118) 

Meetings 

Transactions of the American Nuclear Society. Volume 39: 

winter meeting, 1981, 7:50311 
NUCLEAR ENGINEERING 
Education 

Reactor-sharing program for community colleges. Final report, 

7:50150 (DOE/ER/70042—1) 
Meetings 

Transactions of the American Nuclear Society. Volume 39: 

winter meeting, 1981, 7:50311 
NUCLEAR EXPLOSION DETECTION 
Seismic P Waves 

Development of automated detection and discrimination 
techniques for use at regional to teleseismic distances. 
Interim report, 7:51418 (AD-A—106795/8) 

NUCLEAR EXPLOSIONS 
See also UNDERGROUND EXPLOSIONS 
Blast Effects 

Estimates of air-column density evolution behind strong 

airblasts, 7:51422 (UCID—19429) 
Computerized Simulation 

Evaluations of five nuclear weapons effects programs 
developed by Horizons Technology, Inc. Master's thesis, 
7:51416 (AD-A—106388/2) 

Craters 

Evaluations of five nuclear weapons effects programs 
developed by Horizons Technology, Inc. Master's thesis, 
7:51416 (AD-A—106388/2) 

Fallout 

ADPIC: a tool for the NEST-On-Scene-Commander, 7:51421 

(UCID—19398) 
Radiation Doses 

ADPIC: a tool for the NEST-On-Scene-Commander, 7:51421 

(UCID—19398) 
Research Programs 

Mechanical Engineering Department technical review, 7:51072 

(UCRL—S50016-82-1) 
Shock Waves 

Estimates of air-column density evolution behind strong 
airblasts, 7:51422 (UCID—19429) 

Evaluations of five nuclear weapons effects programs 
developed by Horizons Technology, Inc. Master's thesis, 
7:51416 (AD-A—106388/2) 

NUCLEAR EXPLOSIVES 
Containment Systems 

Igloo containment system for improvised explosive devices, 

7:51420 (SAND—80-2156) 
Fabrication 

Mechanical engineering research. Quarterly progress report, 

January-March 1982, 7:51094 (UCID—19323-82-1) 
Research Programs 

Mechanical engineering research. Quarterly progress report, 
January-March 1982, 7:51094 (UCID—19323-82-1) 

Mechanical Engineering Department technical review, 7:51072 
(UCRL—S50016-82-1) 

NUCLEAR FACILITIES 


See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
ISOTOPE SEPARATION PLANTS 


Environmental Impacts 
Offsite consequence modelling of atmospheric releases: present 
practice at the CEA/nuclear safety department, 7:51481 
(CEA-CONF—S5994) 
Fission Product Release 
Offsite consequence modelling of atmospheric releases: present 
practice at the CEA/nuclear safety department, 7:51481 
(CEA-CONF—5994) 
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IAEA Safeguards 
Status of safeguards instrumentation, 7:49446 (BNL—30813) 
Legal Aspects 
Public Document Room file classification system, 7:50285 
(NUREG/BR—0052) 
Licensing 

Legal and administrative problems in regulating public 
participation in licensing of nuclear installations, 7:50271 
(INIS-mf—6885) 

Legislation on nuclear siting and the Italian experience, 7:50267 
(INIS-mf—6881) 

Post-TMI developments in U.S. nuclear power siting and 
licensing policies, 7:50264 (INIS-mf—6878) 

Public information and licensing procedures for nuclear 
installations. European experience, 7:50263 (INIS-mf—6877) 

Public participation in nuclear licensing procedures from the 
viewpoint of constitutional law, 7:50266 (INIS-mf—6880) 

Occupational Safety 

Better oversight needed for safety and health activities at 

DOE's nuclear facilities, 7:50573 (EMD—81-108S) 
Public Relations 

Legal and administrative problems in regulating public 
participation in licensing of nuclear installations, 7:50271 
(INIS-mf—6885) 

Radiation Monitoring ‘ 

Formerly utilized MED/AEC sites remedial-action program. 
Radiological survey of Ryerson Physical Laboratory, The 
University of Chicago, Chicago, Illinois, September 11-25, 
1976, 7:49408 (DOE/EV—0005/23) 

Formerly utilized MED/AEC sites remedial-action program. 
Radiological survey of Kent Chemical Laboratory, The 
University of Chicago, Chicago, Illinois, September 7-13, 
1977, 7:49409 (DOE/EV—0005/25) 

Formerly utilized MED/AEC sites remedial action program. 
Radiological survey of The George Herbert Jones Chemical 
Laboratory, The University of Chicago, Chicago, Illinois, 
June 13-17, 1977, 7:49410 (DOE/EV—0005/26) 

Safeguards 

Standard evaluation techniques for containment and 

surveillance radiation monitors, 7:49437 (LA-UR—82-1106) 
Safety 

General administrative activities, 7:50486 

Reports, standards, and safety guides, 7:50487 

Status of power-reactor projects undergoing licensing review, 
7:50287 

Standards 
Reports, standards, and safety guides, 7:50487 
NUCLEAR FUELS 


See also FUEL ELEMENTS 
FUEL SLURRIES 
LIQUID FUELS 
SPENT FUELS 


Tokai works annual progress report, January 1979-March 1980, 
7:50939 (PNCT—831-80-01) 
After-Heat 
Application of adjusted data in calculating fission-product 
decay energies and spectra, 7:52157 (LA—9362-MS) 
NUCLEAR INDUSTRY 
Research Programs 
Legal status of engineering companies (Italy), 7:50576 (INIS- 
mf—6890) 
NUCLEAR MATERIALS DIVERSION 
Can a safeguards accountancy system really detect an 
unauthorized removal, 7:49427 (AGNS—35900-CONF- 164) 
Cost 
Methodology and preliminary models for analyzing nuclear- 
safeguards decisions, 7:49443 (UCID—19335) 
Detection 
SNM monitor applications: diversion safeguards for emergency 
exits and detection of undeclared feed in enrichment plants, 
7:49435 (LA—9310-MS) 
NUCLEAR MATERIALS MANAGEMENT 
Nuclear material control and accounting safeguards in the 
United States, 7:49445 
Accounting 
Can a safeguards accountancy system really detect an 
unauthorized removal, 7:49427 (AGNS—35900-CONF-164) 


NUCLEAR MODELS 
Giant Resonance 


Nondestructive verification and assay systems for spent fuels, 
7:49431 (LA—9041-Vol.1) 

Optimal measurement uncertainties for materials accounting in 
a fast breeder reactor spent-fuel reprocessing plant, 7:49439 
(LA-UR—82-1643) 

Resolution of alarms for loss of bulk nuclear material, 7:49442 
(PNL-SA—10273) 

Solution mass measurement, 7:49436 (LA—9316-MS) 

Systems concepts for DOE facilities: analysis of PF/LASS 
data, 7:49433 (LA—9270-MS) 

Monitoring 

SNM monitor applications: diversion safeguards for emergency 
exits and detection of undeclared feed in enrichment plants, 
7:49435 (LA—9310-MS) 

Nondestructive Analysis 

Qualifying nondestructive assay for plutonium accountancy 

measurements, 7:49440 (MLM—2964-OP) 
Nuclear Materials Diversion 

SNM monitor applications: diversion safeguards for emergency 
exits and detection of undeclared feed in enrichment plants, 
7:49435 (LA—9310-MS) 

Quantitative Chemical Analysis 
Destructive methods that can be put into use for analysis of 
fissile material in a reprocessing plant, 7:49426 (DP-tr—23) 
Recommendations 
Safeguards-systems implementation: research and development 
needs, 7:49434 (LA—9281-MS) 
Safeguards 
Direct and indirect neptunium recycling in a light water 
reactor, 7:49429 (EIR—413) 
NUCLEAR MATTER 
Pion Condensation 
Thermal fluctuations of the pion field and 7-condensation in 
nuclear matter, 7:52041 (JINR-R—2-81-291) 
Shock Waves 
Investigation of nuclear compression waves by quasi-classical 
approximation using effective nuclear forces, 7:52207 (RI— 
118) 
Surface Properties 
Average nuclear surface properties, 7:52195 (INIS-mf—6957) 
Thermodynamic Properties 
Thermal properties of nuclear matter with neutron excess, 
7:52194 (IC—79/108) 
NUCLEAR MEDICINE 
See also BIOMEDICAL RADIOGRAPHY 
NEUTRON CAPTURE THERAPY 
RADIOISOTOPE SCANNING 
RADIOPHARMACEUTICALS 
RADIOTHERAPY 
Comparative Evaluations 
Use of radionuclides in medicine, 7:51057 (INIS-mf—6967) 
Diagnostic Techniques 
Use of radionuclides in medicine, 7:51057 (INIS-mf—6967) 
Mercury 199 
Use of sup(199m)Hg in nuclear medicine, 7:51054 (INIS-mf— 
6937) 

Personnel Dosimetry 
8. Dosimetry and its applications in nuclear pharmacy, 7:51679 

Radiation Hazards 
Estimation of somatic radiation risk in diagnostic dose range, 

7:51699 

Radiopharmaceuticals 

13. Survey of application possibilities of radioactive substances 
in medicine, 7:51680 
NUCLEAR MODELS 


See also LIQUID DROP MODEL 
SHELL MODELS 


Collective Excitations 
Classical quantization of time-dependent Hartree-Fock 
solutions by coherent-state path integrals, 7:52206 (KUNS— 
571) 
Giant Resonance 
Macroscopic description of normal quadrupole oscillations and 
shape of rotating nuclei (spheroids), 7:52200 (JINR—E-4-81- 
281) 





NUCLEAR PHYSICS 
Hartree-Fock Method 


Hartree-Fock Method 

Classical quantization of time-dependent Hartree-Fock 
solutions by coherent-state path integrals, 7:52206 (KUNS— 
571) 

Phonons 
SU(6) quadrupole phonon model for even and odd nuclei and 
the SU(3) limit, 7:52208 
NUCLEAR PHYSICS 
Ukrainian Physics Journal, 7:51959 (AEC-tr—7411/11) 
Research Programs 

Annual progress report on nuclear data, 1981, 7:52101 
(NEANDC(E)—232-U-Vol.3-Euratom) 

Annual report for 1979/80. Research reports, 7:52097 (INIS- 
mf—6961) 

Annual report for 1980, 7:52098 (INIS-mf—6962) 

Annual report, July 1, 1979-June 30, 1980, 7:50567 (KFK— 
3068) 

Progress report on nuclear data activities in Sweden for 1980, 
7:52100 (NE-TEKNIK—81-4) 

Progress report on radioactive decay studies at TRISTAN, 1 
March 1981-30 November 1981, 7:52147 (DOE/ER/10494— 
3) 

NUCLEAR POTENTIAL 
Dirac Equation 

Simplified relativistic model for nuclei and hypernuclei, 

7:52027 (IPNO-TH—81-34) 
NUCLEAR POWER PLANTS 

Nuclear Regulatory Commission: 1981 annual report, 7:50283 

(NUREG—0920) 
Comparative Evaluations 

Radiological impact of power plants: coal vs nuclear, 7:49423 

(MLM—2889) 
Constraints 

Referendum 1978 - Nuclear power plant ban Act 1978 - legal 

consequences (Austria), 7:50273 (INIS-mf—6891) 
Construction 

Effect of construction time, interest rate, and inflation on the 
capital cost of nuclear power plants, 7:50290 (HEDL-SA— 
2500-FP) 

Effect of long construction times on utility financial 
requirements, 7:50291 (HEDL-SA—2627-FP) 

Exploratory study of the major factors influencing craft 
productivity in nuclear power plant construction. Volume I, 
7:50288 (DOE/AD/06333—T1) 

Containment Buildings 

Automobile impact forces on concrete wall panels, 7:50457 
(NUREG/CR—2790) 

Occurrence of local pressure peaks during the diffraction of 
detonation waves at a nuclear power plant, 7:50385 
(BMFT—150-385-2) 

Simulation of pressure waves from deflagrating gas clouds, 
7:50387 (BMFT—150385-1) 

Containment Systems 

Venting processes: Effects on the vicinity, 7:50436 (INIS-mf— 

6943) 
Cost 

Effect of construction time, interest rate, and inflation on the 
capital cost of nuclear power plants, 7:50290 (HEDL-SA— 
2500-FP) 

Effect of long construction times on utility financial 
requirements, 7:50291 (HEDL-SA—2627-FP) 

Dosemeters 
Neutron-dosimeter performance and associated calibrations at 
nuclear power plants, 7:50320 (NUREG/CR—2233) 
Electric Cables 
Methodology for assessing the risk from cable fires, 7:50481 
Environmental Effects 

Studies of activation products in the terrestrial environment of 

three Swedish nuclear power stations (At Oskarshamn, 


Ringhals, and Barsebaeck.), 7:50345 (LUNFD6/NFRA— 
3031) 
Environmental Impacts 
User's guide for the stock-recruitment model validation 
program. Environmental Sciences Division Publication No. 
1985, 7:51529 (NUREG/CR—2562) 
Fire Prevention 
Analysis of fire barriers within nuclear power plants, 7:50501 
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Fuel Management 

Gas-cooled reactor programs. Fuel-management positioning 
and accounting module: FUELMANG Version V1.11, 
September 1981, 7:50292 (ORNL—S5718) 

Global Aspects 

International energy indicators, February-March 1982, 7:50621 

(DOE/IA—0010/18) 
Legal Aspects 

General safety considerations, 7:50480 

NRC comprehensive records disposition schedule, 7:50282 
(NUREG—0910) 

Liabilities 

Santa Maria de Garona: ten years of experience under 

commercial operation, 7:50272 (INIS-mf—6886) 
Neutron Dosimetry 

Neutron-dosimeter performance and associated calibrations at 

nuclear power plants, 7:50320 (NUREG/CR—2233) 
Off-Gas Systems 

Adsorption of Xe-133 by activated carbon. Experimental 
results, 7:51494 (STUDSVIK-K2—80-458) 

Summary of in-situ tests of filter systems in nuclear power 
stations, 7:50347 (STUDSVIK-K2—80-322) 

Personnel Dosimetry 

Neutron-dosimeter performance and associated calibrations at 

nuclear power plants, 7:50320 (NUREG/CR—2233) 
Physical Protection Devices 

Audit program for physical security systems at nuclear power 

plants, 7:50155 (NUREG/CR—2667) 
Power Generation 

International energy indicators, February-March 1982, 7:50621 

(DOE/IA—0010/18) 
Radiation Hazards 

Radiological impact of power plants: coal vs nuclear, 7:49423 

(MLM—2889) 
Radiation Monitoring 

Aerial radiological survey of the Haddam Neck Plant and 
surrounding area, Haddam Neck, Connecticut. Date of 
survey: October 1981, 7:51486 (EGG—1183-1829) 

Aerial radiological survey of the William H. Zimmer Nuclear 
Power Station and surrounding area, Moscow, Ohio. Date of 
survey: July 1981, 7:51485 (EGG—1183-1825) 

Aerial radiological survey of the La Salle County Station and 
surrounding area, Seneca, Illinois. Date of survey: July 1981, 
7:51484 (EGG—1183-1821) 

Radiation Protection 
Foundation of new "Hygienic guidelines on NPP design and 
operation” (SP-AEhS-615/9-79), 7:50513 
Radioactive Effluents 
Tritium in nuclear power plants, 7:50349 
Reactor Accidents 

Occurrence of local pressure peaks during the diffraction of 
detonation waves at a nuclear power plant, 7:50385 
(BMFT—150-385-2) 

Precursors to potential severe core-damage accidents: 1969- 
1979. A status report, 7:50446 (NUREG/CR—2497-Vol.1) 

Simulation of pressure waves from deflagrating gas clouds, 
7:50387 (BMFT—150385-1) 

Reactor Control Systems 

Evaluation of safety-parameter display concepts. Final report, 

7:50335 (EPRI-NP—2239-Vol.1) 
Reactor Cooling Systems 

Evaluation of time-dependent loading analysis on a piping 

network using RELAP4/REPIPE, 7:50326 
Reactor Licensing 

Regulatory Licensing Status Summary Report. Nuclear power 
plants data for decisions (blue book), May 16-June 16, 1982, 
7:50276 (NUREG—0580-Vol.11-No.6) 

Selected review of foreign licensing practices for nuclear 
power plants, 7:50286 (NUREG/CR—2664) 

Reactor Operation 

Licensed operating reactors. Data as of August 31, 1981. Status 
summary report, 7:50274 (NUREG—0020-V5-N9) 

Licensee Event Report (LER) compilation for month of May 
1982, 7:50442 (NUREG/CR—2000-Vol.1-No.5) 

Operating US power reactors, 7:50485 
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Simplification of NPRDS reporting. Final report, 7:50149 

(ALO— 1004) 
Reactor Operators 

Expert estimation of human error probabilities in nuclear 
power plant operations: a review of probability assessment 
and scaling, 7:50152 (NUREG/CR—2255) 

Reactor Protection Systems 

Analysis of fire barriers within nuclear power plants, 7:50501 

Evaluation of safety-parameter display concepts. Final report, 
7:50335 (EPRI-NP—2239-Vol.1) 

Reactor Safety 

Application of the method of "revealed preferences” for 
assessing safety goals for nuclear power plants, 7:50433 
(INIS-mf—6937) 

Considerations on the operation of nuclear power plants and 
emergency plants. Special case of Belgium, 7:50575 (INIS- 
mf—6889) 

General safety considerations, 7:50480 

Licensee Event Report (LER) compilation for month of May 
1982, 7:50442 (NUREG/CR—2000-Vol.1-No.5) 

Operating US power reactors, 7:50485 

Reactor Shutdown 

Appraisal of power reactor status following unplanned 
shutdown by using dynamic signal analysis. Stage 1, 7:50474 
(STUDSVIK-K5—81-5) 

Reliability 

Error and uncertainty analysis of classical and Bayesian failure 
rate estimates from a Poisson distribution, 7:50153 
(NUREG/CR—2465) 

Simplification of NPRDS reporting. Final report, 7:50149 
(ALO— 1004) 

Risk Assessment 

Application of the method of "revealed preferences” for 
assessing safety goals for nuclear power plants, 7:50433 
(INIS-mf—6937) 

Error and uncertainty analysis of classical and Bayesian failure 
rate estimates from a Poisson distribution, 7:50153 
(NUREG/CR—2465) 

General safety considerations, 7:50480 

Post-TMI perceived risk from nuclear power in three 
communities, 7:50479 

Seismic Safety Margins Research Program: Phase II program 
plan (FY 83-FY 84), 7:50475 (UCID—19452) 

Security 

Audit program for physical security systems at nuclear power 

plants, 7:50155 (NUREG/CR—2667) 
Seismic Effects 

Investigation of aseismic design methods for nuclear power 
plants: power plant components. Final report, 7:50388 
(BMFT-RS—308) 

Site Selection 

Sites for nuclear power stations in Israel-Demographic aspects, 
7:50342 (INIS-mf—6937) 

Siting of nuclear power plants in Israel, 7:50341 (INIS-mf— 
6937) 

Subregional variability in Missouri tornado statistics. Technical 
report Apr 77-Jun 79, 7:51429 (NUREG/CR—2358) 

Site Surveys 

Aerial radiological survey of the Haddam Neck Plant and 
surrounding area, Haddam Neck, Connecticut. Date of 
survey: October 1981, 7:51486 (EGG—1183-1829) 

Aerial radiological survey of the William H. Zimmer Nuclear 
Power Station and surrounding area, Moscow, Ohio. Date of 
survey: July 1981, 7:51485 (EGG—1183-1825) 

Aerial radiological survey of the La Salle County Station and 
surrounding area, Seneca, Illinois. Date of survey: July 1981, 
7:51484 (EGG—1183-1821) 

Statistical Data 

Effect of construction time, interest rate, and inflation on the 
capital cost of nuclear power plants, 7:50290 (HEDL-SA— 
2500-FP) 

Steam Generators 

Materials performance in nuclear steam generators (presented 

at the ANS International Conference, 2nd), 1980, 7:50322 
Thermal Effluents 

Models for the dilution of thermal wastes from power plants 

on the Channel French shore, 7:50340 (EDF-R—81H404253) 


NUCLEON REACTIONS 
Elastic Scattering 


Vulnerability 
Preliminary investigaton of electromagnetic pulse effects on 
commercial nuclear power plant systems, 7:50469 (SAND— 
82-0660C) 
Waste Heat Utilization 
Update on specified European R and D efforts, 7:48977 
(DOE/SF/10538—T 13) 
NUCLEAR RADII 
Measuring Methods 
Electronic isotope shifts, muonic atoms, and electron 
scattering, 7:52158 (LA-UR—82-1130) 
NUCLEAR REACTIONS 


See also FISSION 
HADRON REACTIONS 
PHOTONUCLEAR REACTIONS 
THERMONUCLEAR REACTIONS 


Relativistic Range 
Search for exotic phenomena in high-energy nuclear 
interactions, 7:51988 (JINR—E-1-81-332) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR STRUCTURE 
Probing the nuclear structure with heavy-ion reactions, 7:52163 
(CONF-820663—1) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Computerized Simulation 
Evaluations of five nuclear weapons effects programs 
developed by Horizons Technology, Inc. Master's thesis, 
7:51416 (AD-A—106388/2) 
Radiation Transport 
Air-over-ground calculations of the neutron, prompt, and 
secondary-gamma free-in-air tissue kerma from the 
Hiroshima and Nagasaki devices, 7:51419 (CONF-820609— 
70) 
NUCLEASE (DEOXYRIBONUCLEASE) 
See DNA-ASE 
NUCLEATE BOILING 
Efficiency 
Characteristics of nucleate pool boiling from porous metallic 
coatings, 7:51130 
NUCLEI 
See also COSMIC NUCLEI 
DEFORMED NUCLEI 
EVEN-EVEN NUCLEI 
HEAVY NUCLEI 
HYPERNUCLEI 
INTERMEDIATE MASS NUCLEI 


LIGHT NUCLEI 
MAGIC NUCLEI 


Neutron Reactions 
Gamma decay of unbound states following neutron capture, 
7:52145 (CONF-820657—1) 
Shock Waves 
Search for exotic phenomena in high-energy nuclear 
interactions, 7:51988 (JINR—E-1-81-332) 
NUCLEI (CELLS) 
See CELL NUCLEI 
NUCLEIC ACIDS 


See also DNA 
RNA 


Structural Chemical Analysis 
Los Alamos sequence analysis package for nucleic acids and 
proteins, 7:51603 
Pattern recognition in nucleic acid sequences. I. A general 
method for finding local homologies and symmetries, 
7:51604 
Pattern recognition in nucleic acid sequences. II. An efficient 
method for finding locally stable secondary structures, 
7:51605 
NUCLEON REACTIONS 
See also ANTIPROTON REACTIONS 
Elastic Scattering 
Approximated equations for elastic Nd scattering amplitudes, 
7:52113 (SINR-R—4-81-143) 





NUCLEON-ANTINUCLEON INTERACTIONS 
Annihilation 


NUCLEON-ANTINUCLEON INTERACTIONS 
See also PROTON-ANTIPROTON INTERACTIONS 
Annihilation 
Coupled channels in the different models, 7:52032 (ITEP— 
119(1980)) 
MeV Range 100-1000 
NN and N anti N interactions, 7:51985 (IPNO-TH—81-37) 
Spin 
Spin observables in low energy nucleon-antinucleon scattering, 
7:52064 
NUCLEON-DEUTERON INTERACTIONS 
Three-Body Problem 
Effect of three-body forces in scattering with a deuteron, 
7:52022 (IFVE-OTF—80-92) 
Total Cross Sections 
Effect of three-body forces in scattering with a deuteron, 
7:52022 (IFVE-OTF—80-92) 
NUCLEON-NUCLEON INTERACTIONS 


See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 


Elastic Scattering 
Phase analysis of NN scattering data at 590 MeV, 7:52034 
(JINR—1-81-226) 
MeV Range 100-1000 
NN and N anti N interactions, 7:51985 (IPNO-TH—81-37) 
P Invariance 
Parity violation in the nucleon-nucleon interaction, 7:51975 
(DOE/ER/40010—926) 
Pair Production 
Interference of identical pions produced in collisions of 
relativistic nuclei, 7:52042 (JINR-R—2-81-325) 
Particle Production 
Mechanism of light-particle emission, 7:51996 (LBL—14031) 
Phase Shift 
Phase analysis of NN scattering data at 590 MeV, 7:52034 
(JINR—1-81-226) 
Research Programs 
Study of the neutron-proton interaction in the 300 to 700 MeV 
energy region. Annual progress report, 1981-1982, 7:51974 
(DOE/ER/04449—43) 
NUCLEONS 


See also NEUTRONS 
PROTONS 


Electromagnetic Form Factors 

Definition of the nucleon and pion form factors from the 
analysis of the wp p — e* e” 7 reaction at 164 MeV, 7:51991 
(JINR-R—1-80-472) 

Structure Functions 

Approximate solution of QCD evolution equations, 7:52039 
(JINR-R—2-81-45) 

Measurement of the nucleon structure function from muon- 
carbon deep inelastic scattering at high Q?, 7:51989 (JINR— 
E-1-81-544) 

NUTRIENTS 
Environmental Transport 
Measuring nutrient spiralling in streams, 7:51567 
Flow Rate 

Observations of a Gulf Stream frontal eddy on the Georgia 

continental shelf, April 1977, 7:51539 
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OAK RIDGE GASEOUS DIFFUSION PLANT 

See ORGDP 
OAK RIDGE NATIONAL LABORATORY 

See ORNL 
OAK RIDGE RESEARCH REACTOR 

See ORR REACTOR 
OCCIDENTAL FLASH PYROLYSIS PROCESS 

Process Development Units 
Controlled flash pyrolysis. Sixth quarterly technical progress 
report, January-March 1982, 7:49017 (DOE/PC/30264—18) 

OCCLUSION COMPLEXES 


See CLATHRATES 
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OCCUPATIONAL DISEASES 
Coking Plants 
Possibilities and efficiency of technical measures for decreasing 
the risk of cancer for employees in the gas industry, 7:51799 
(BMFT-FB-HA—81-020) 
OCEAN THERMAL ENERGY CONVERSION 
Water quality monitoring service in support of EPA NPDES 
permit No. HI0110272; and technical and analytical services 
in support of OTEC-I systems operation. Subcontractor final 
report, 7:51545 (DOE/NBM—2106052) 
Commercialization 
State and local support for OTEC: clearing the path, 7:49789 
(CONF-801203—) 
Developing Countries 
Development of ocean energy in the Third World, 7:49797 
(CONF-801203—) 
Economics 
Economics of OTEC in the Pacific, 7:49800 (CONF-801203—) 
OTEC island markets, 7:49796 (CONF-801203—) 
Government Policies 
State and local support for OTEC: clearing the path, 7:49789 
(CONF-801203—) 
Institutional Factors 
Legal and institutional aspects of OTEC development, 7:49808 
(CONF-801203—) 
Legal Aspects 
Legal and institutional aspects of OTEC development, 7:49808 
(CONF-801203—) 
Legislation 
At sea with OTEC legislation: a Congressional view, 7:49809 
(CONF-801203—) 
Manufacturing 
Grazing OTEC plantships technical status, potential products 
and costs, 7:49803 (CONF-801203—) 
Meetings 
Overview of the 7th Ocean Energy Conference, 7:49794 
(CONF-801203—) 
Political Aspects 
Political factors in island OTEC development, 7:49801 
(CONF-801203—) 
Research Programs 
Promise and the challenge of alternate ocean energy 
conversion systems, 7:49805 (CONF-801203—) 
Reviews 
Ocean thermal energy conversion, 7:49792 (CONF-801203—) 
Test Facilities 
OTEC research ashore: the role of the Seacoast Test Facility, 
7:49811 (CONF-801203—) 
OCEAN THERMAL POWER PLANTS 
Aquaculture 
OTEC for the Pacific Islands: a Japanese perspective, 7:49802 
(CONF-801203—) 
Closed-Cycle Systems 
Closed power cycle development, 7:49804 (CONF-801203—) 
Condensers 
Effects of brush cleaning upon microfouling in an OTEC 
simulation system. Final report, 7:49787 (ANL/OTEC- 
BCM—025) 
Cost 
OTEC baseload power cost assessments, 7:49798 (CONF- 
801203—) 
Design 
Mini-OTEC: an operational OTEC plant, 7:49812 (CONF- 
801203—) 
OTEC 40 MW baseline designs, 7:49795 (CONF-801203—) 
Economics 
Advances in energy systems and technology, volume 2, 1979, 
7:51584 
Engineering 
Ocean engineering considerations in the design of OTEC 
plants, 7:49806 (CONF-801203—) 
Environmental Impacts 
Environmental assessment and monitoring for ocean thermal 
energy conversion (OTEC), 7:49807 (CONF-801203—) 
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Heat Exchangers 
OTEC-1 power system test program: performance of one- 
megawatt heat exchangers, 7:49788 (ANL/OTEC-PS—10) 
OTEC biofouling, corrosion, and materials program. Progress 
report, March 1978-March 1981, 7:49786 (ANL/OTEC- 
BCM—024) 
Power Transmission Lines 
Bottom cables, 7:49791 (CONF-801203—) 
Integrated design and testing of OTEC riser cables, 7:49790 
(CONF-801203—) 
Research Programs 
OTEC for the Pacific Islands: a Japanese perspective, 7:49802 
(CONF-801203—) 
Resource Assessment 
Energy self-sufficiency for Hawaii, 7:50595 (CONF-801203—) 
Resource Potential 
Renewables in the US energy future: how much, how fast, 
7:50665 (CONF-801203—) 
Technology Assessment 
Advances in energy systems and technology, volume 2, 1979, 
7:51584 
OCONEE-1 REACTOR 
Economic Impact 
Socio-economic impacts of nuclear generating stations: Oconee 
case study , 7:50157 (NUREG/CR—2749-Vol.7) 
Reactor Operation 
Selected safety-related events reported in March and April 
1982, 7:50484 
Reactor Safety 
Selected safety-related events reported in March and April 
1982, 7:50484 
Social Impact 
Socio-economic impacts of nuclear generating stations: Oconee 
case study , 7:50157 (NUREG/CR—2749-Vol.7) 
Socio-Economic Factors 
Socio-economic impacts of nuclear generating stations: Oconee 
case study , 7:50157 (NUREG/CR—2749-Vol.7) 
OCONEE-2 REACTOR 
Economic Impact 
Socio-economic impacts of nuclear generating stations: Oconee 
case study , 7:50157 (NUREG/CR—2749-Vol.7) 
Social Impact 
Socio-economic impacts of nuclear generating stations: Oconee 
case study , 7:50157 (NUREG/CR—2749-Vol.7) 
Socio-Economic Factors 
Socio-economic impacts of nuclear generating stations: Oconee 
case study , 7:50157 (NUREG/CR—2749-Vol.7) 
OCONEE-3 REACTOR 
Economic Impact 
Socio-economic impacts of nuclear generating stations: Oconee 
case study , 7:50157 (NUREG/CR—2749-Vol.7) 
Social Impact 
Socio-economic impacts of nuclear generating stations: Oconee 
case study , 7:50157 (NUREG/CR—2749-Vol.7) 
Socio-Economic Factors 
Socio-economic impacts of nuclear generating stations: Oconee 
case study , 7:50157 (NUREG/CR—2749-Vol.7) 
OCTANE 
Viscosity 
Prediction of dense fluid viscosities in hydrocarbon mixtures, 
7:51013 (CONF-820323—) 
OFF-GAS SYSTEMS 
Air Cleaning Systems 
Adsorption of Xe-133 by activated carbon. Experimental 
results, 7:51494 (STUDSVIK-K2—80-458) 
Dynamic Function Studies 
Summary of in-situ tests of filter systems in nuclear power 
stations, 7:50347 (STUDSVIK-K2—80-322) 
OFFICE BUILDINGS 
Energy Management 
1981 Louisiana commercial-energy-management workshops: 
office buildings, 7:50715 (DOE/CS/62020—T2) 
Solar Space Heating 
Solar-energy-system performance evaluation. Crown Realty I, 
Lakewood, Colorado. December 1981 through March 1982, 
7:49875 (SOLAR/2089—82/14) 


OIL BURNERS 
Fuel Economy 


OFF-PEAK ENERGY STORAGE 
Demonstration Programs 
Load-leveling battery systems testing and demonstration, 
7:50529 (CONF-801203—) 
Economic Impact 
Storage: strategic element in energy management, 7:50515 
(CONF-801203—) 
Electric Batteries 
Load-leveling battery systems testing and demonstration, 
7:50529 (CONF-801203—) 
Zinc-Chlorine Batteries 
Zinc-chloride energy-storage systems, 7:50530 (CONF- 
801203—) 
OFFSHORE DRILLING 
Safety 
Safety and offshore oil, 7:49191 (PB—82-128042) 
OFFSHORE OPERATIONS 
‘? Operating Cost 
Costs and indexes for domestic oil and gas field equipment and 
production operations, 1981, 7:49193 (DOE/EIA—0185(81)) 
Research Programs 
Outline of research projects. Safety Offshore, 7:49190 (NP— 
2750386) 
Safety 
Outline of research projects. Safety Offshore, 7:49190 (NP— 
2750386) 
OFFSHORE PLATFORMS 
Safety 
Safety and offshore oil, 7:49191 (PB—82-128042) 
OGRA 
Electric Potential 
Electron behaviour in the Ogra-3B magnetic trap with 
minimum-B configuration, 7:52290 (IAE—3334/7) 
Electron Temperature 
Electron behaviour in the Ogra-3B magnetic trap with 
minimum-B configuration, 7:52290 (IAE—3334/7) 
OHIO 
Black Shales 
Eastern Gas Shales Project: Ohio No. 5 well, Lorain County. 
Phase III report, summary of laboratory analyses and 
mechanical characterization results, 7:49217 
(DOE/MC/08199—T7) 
VESCORP: Devonian Shale Project, Phase I report, 7:49224 
(DOE/ET/12387—T1) 
Low-Level Radioactive Wastes 
Ohio State Briefing Book for low-level radioactive waste 
management, 7:49342 (DOE/ID/01570—T49) 
Natural Gas Deposits 
Eastern Gas Shales Project: Ohio No. 5 well, Lorain County. 
Phase III report, summary of laboratory analyses and 
mechanical characterization results, 7:49217 
(DOE/MC/08199—T7) 
Tracer experiments in Eastern Devonian shale, 7:49213 (LA- 
UR—82-543) 
Radioactive Waste Management 
Ohio State Briefing Book for low-level radioactive waste 
management, 7:49342 (DOE/ID/01570—T49) 
Uranium Deposits 
Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 
Wind Power 
Wind energy resource assessment for the Great Lakes Region, 
7:50014 (CONF-801203—) 
OIL BURNERS 
Draft Control Systems 
Cost of heat production, 7:50788 (KTH-UVT—36) 
Environmental Engineering 
Cost and the length of life of medium-sized heating plants, 
7:50799 (KTH-UVT—35) 
Fuel Economy 
Experimental study of the effect of fuel vaporization on 
combustion efficiency, 7:49212 (NYU/DAS—82-05) 





OIL FIELDS 
Service Life 


Service Life 
Cost and the length of life of medium-sized heating plants, 
7:50799 (KTH-UVT—35) 
Thermal Efficiency 
Experimental study of the effect of fuel vaporization on 
combustion efficiency, 7:49212 (NYU/DAS—82-05) 
OIL FIELDS 
Exploitation 


Costs and indexes for domestic oil and gas field equipment and 
production operations, 1981, 7:49193 (DOE/EIA—0185(81)) 


Hydrology 
Evaluation of water resources for enhanced oil recovery 
operations, Cement Field, Caddo and Grady Counties, 
Oklahoma, 7:49172 (DOE/BC/10115—1) 
OIL SANDS 
Energy Models 
LFS, a strategic planning capability for U.S. liquid fuels 
supply, 7:49198 (ORNL/TM—8407) 
OIL SHALE INDUSTRY 
Environmental Impacts 
Proceedings of the second workshop on the oil-shale health 
and environmental risk analysis, 7:49265 (CONF-820148—) 
Western oil-shale development: a technology assessment. 
Volume 3: air-quality impacts, 7:49275 (PNL—3830-Vol.3) 
Health Hazards 
Proceedings of the second workshop on the oil-shale health 
and environmental risk analysis, 7:49265 (CONF-820148—) 
Meetings 
Proceedings of the second workshop on the oil-shale health 
and environmental risk analysis, 7:49265 (CONF-820148—) 
Solar Process Heat 
Assessment of fuels and chemicals production using solar 
thermal energy. Final report, 7:49848 (DOE/SF/11496—1) 
Technology Assessment 
Western oil-shale development: a technology assessment. 
Volume 2: technology characterization and production 
scenarios, 7:49259 (PNL—3830-Vol.2) 
Waste Management 
Proceedings of the second workshop on the oil-shale health 
and environmental risk analysis, 7:49265 (CONF-820148—) 
OIL SHALE MINING 
See also SURFACE MINING 
UNDERGROUND MINING 
Air Quality 
Paraho environmental data. Part II. Air quality, 7:49268 
(DOE/EV/04708—T2-Pt.2) 
OIL SHALES 
See also BLACK SHALES 
OXY MODIFIED IN-SITU PROCESS 
Biological Effects 
Paraho environmental data. Part V. Biological effects, 7:49271 
(DOE/EV/04708—T2-Pt.5) 
Carcinogenesis 
Paraho environmental data. Part V. Biological effects, 7:49271 
(DOE/EV/04708—T2-Pt.5) 
Chemical Composition 
Assay products from Green River oil shale, 7:49262 (UCRL— 
53273) 


Assessment and control of water contamination associated with 
shale oil extraction and processing. Progress report, October 


1, 1979-September 30, 1980, 7:49274 (LA—9084-PR) 
Paraho environmental data. Part I. Process characterization, 
7:49267 (DOE/EV/04708—T2-Pt.1) 
Combustion 
Experimental studies of combustion of matter with low 
calorific value with respect to utility (Coal shales; 
bituminous shales), 7:49158 (EUR—7165-FR) 
Density 
Assay products from Green River oil shale, 7:49262 (UCRL— 
53273) 
Energy Models 
LFS, a strategic planning capability for U.S. liquid fuels 
supply, 7:49198 (ORNL/TM—8407) 
Explosive Fracturing 
Numerical simulation of fracture, 7:49256 (LA-UR—82-1156) 
In-Situ Retorting 
Feasible control for in-situ retorts. Technical report CS-81-20, 
7:49257 (DOE/ET/13413—T1) 
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Instrumentation and data analysis from Occidental retorts MR- 
3 and MR-4, 7:49260 (SAND—82-0138C) 

Investigation of the Geokinetics horizontal in-situ oil-shale- 
retorting process. Fifth annual report, 1981, 7:49258 
(DOE/LC/10787—89) 

Measurements of potential atmospheric pollutants in off-gases 
from the Lawrence Livermore National Laboratory's 6- 
tonne retort, Experiment L-3, 7:51470 (UCRL—53265) 

Shale-oil-wastewater treatment by evaporation, 7:49264 (PNL- 
SA—8270) 

Mechanical Properties 

Mechanical behavior of Anvil Points oil shale at elevated 
temperatures and confining pressures (Compressive strength, 
ductility, fractures), 7:49261 (SAND—82-0164) 

Mineralogy 

Assessment and control of water contamination associated with 
shale oil extraction and processing. Progress report, October 
1, 1979-September 30, 1980, 7:49274 (LA—9084-PR) 

Mutagen Screening 

Paraho environmental data. Part V. Biological effects, 7:49271 

(DOE/EV/04708—T2-Pt.5) 
Pyrolysis 

Assay products from Green River oil shale, 7:49262 (UCRL— 

53273) 
OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL SPILLS 
Environmental Effects 

Effects of oil on tundra ponds and streams. Final report, 
October 1, 1978-September 30, 1980, 7:51807 
(DOE/EV/02989—2) 

Environmental Transport 
Oil drift models. Report from a technical meeting, 7:49207 
(PFO—0010) 
OIL WELLS 
See also PETROLEUM 
Carbon Dioxide Injection 

Compositional modeling with an equation of state, 7:49182 

Development of mobility control methods to improve oil 
recovery by COz. Second annual report, October 1, 1980- 
September 30, 1981, 7:49175 (DOE/NBM—201 1445) 

Fluid Injection 

Enhanced oil-recovery operations in Kansas 1978. Energy 

resources, Series 15, 7:49178 (NP—2902037) 
Hydraulic Fracturing 

Packer-induced stresses during hydraulic well fracturing, 

7:49185 
In-Situ Combustion 

Enhanced oil-recovery operations in Kansas 1978. Energy 

resources, Series 15, 7:49178 (NP—2902037) 
Microemulsion Flooding 

Enhanced oil-recovery operations in Kansas 1978. Energy 
resources, Series 15, 7:49178 (NP—2902037) 

Microemulsion phase behavior - observations, thermodynamic 
essentials, mathematical simulation, 7:49184 

Natural Gas Deposits 

Principal findings of the US crude oil, natural gas, and natural 
gas liquids reserves. 1980 annual report, 7:49169 
(DOE/EIA—0216(80)EX) 

Offshore Drilling 

South Atlantic summary report 2. Revision of Outer 
Continental Shelf oil and gas activities in the South Atlantic 
(US) and their onshore impacts, 7:49170 (USGS-OFR—82- 
15) 

Petroleum Deposits 

Principal findings of the US crude oil, natural gas, and natural 
gas liquids reserves. 1980 annual report, 7:49169 
(DOE/EIA—0216(80)EX) 

Pressurizing 

Enhanced oil-recovery operations in Kansas 1978. Energy 

resources, Series 15, 7:49178 (NP—2902037) 
Production 

Principal findings of the US crude oil, natural gas, and natural 
gas liquids reserves. 1980 annual report, 7:49169 
(DOE/EIA—0216(80)EX) 
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Steam Injection 

Conceptual design of a direct-contact natural-gas-fired 
downhole steam generator, 7:49180 (SAND—82-0715) 

Downhole steam-generator study. Volume II. Design 
summary, 7:49181 (SAND—82-7009) 

Downhole steam injector (Patent application), 7:49187 

Field demonstration of the conventional steam drive process 
with ancillary materials. Second annual report, October 1, 
1980-October 31, 1981, 7:49176 (DOE/SF/10761—2) 

Waterflooding 

Chemical characterization problems of water-soluble polymers, 
7:49183 

Enhanced oil-recovery operations in Kansas 1978. Energy 
resources, Series 15, 7:49178 (NP—2902037) 

Improved polymers for enhanced oil recovery: synthesis and 
rheology. Fourth annual report, October 1980-September 
1981, 7:49173 (DOE/BC/10321—5) 

Well Drilling 

Gravel packing requires clean perforations, proper fluids, 

7:49186 
OILS 


See also FUEL OILS 
SHALE OIL 
SOYBEAN OIL 


Adsorption 
Feedwater cleanup for combined electrolysis catalytic 
exchange. Final report, 7:49370 (MLM—2970) 
OKLAHOMA 
Energy Supplies 
Report of the Task Force on Energy to the Commission on the 
Future of the South, 7:50597 (DOE/R4/10285—T1) 
Rivers 
Hydrologic investigation of the north Canadian river basin, 
7:51883 (NP—2902056) 
Water Resources 
Evaluation of water resources for enhanced oil recovery 
operations, Cement Field, Caddo and Grady Counties, 
Oklahoma, 7:49172 (DOE/BC/10115—1) 
Wind Power 
Wind resource assessment in the south central United States, 
7:50018 (CONF-801203—) 
OKLO PHENOMENON 
Radionuclide Migration 
Natural repository analogue program. Progress report, January 
1-March 30, 1982, 7:49366 (LA—9377-PR) 
OLEFINS 
See ALKENES 
OLIVINE 
Interatomic Distances 
Cation ordering in synthetic and natural Ni-Mg olivine, 
7:51905 
OMAN 
Petroleum Industry 
Situation report for petroleum-exporting countries: an update, 
7:49192 (BNL—51495) 
OMEGA MINUS 
Mass 
Variational calculation of the 2 mass, 7:52060 (UWThPh—81- 
14) 
OMEGA PARTICLES 
Mass 
Variational calculation of the 2 mass, 7:52060 (UWThPh—81- 
14) 
OMEGA-1675 RESONANCES 
Particle Production 
Study of meson resonance production in pion-carbon 
interactions at P=40 GeV/c, 7:51978 (HE—100-1980) 
ONCOGENIC VIRUSES 
Biological Effects 
Tumor promoter and tumor virus induced changes in gene 
expression and protein phosphorylation in avian cells, 
7:51819 (LBL—13501) 
OPEN PLASMA DEVICES 
Electron Cyclotron-Resonance 
Electron cyclotron resonance as a plasma diagnostic technique 
in open traps, 7:52291 (IAE—3335/6) 


ORGANIC COMPOUNDS 
Gamma Transport Theory 


Plasma Diagnostics 
Electron cyclotron resonance as a plasma diagnostic technique 
in open traps, 7:52291 (IAE—3335/6) 
OPEN-CYCLE MHD GENERATORS 
Retrofitting 
Effective method for MHD retrofit of power plants, 7:50106 
(ANL/MHD—81-10) 
OPTICAL EQUIPMENT 
Machining 
Development of an inexpensive, high-accuracy Diamond 
Turning Machine, 7:51097 (UCRL—86593) 
OPTICAL SYSTEMS 
Materials 
Solar materials development, 7:49888 (CONF-801203—) 
ORBITAL SOLAR POWER PLANTS 
Computerized Simulation 
Solar power satellite antenna phase control system hardware 
simulation, phase 4. Volume 3: SOLARSIM users manual. 
Final report, 7:49721 (NASA-CR—167395) 
Control Systems 
Solar power satellite antenna phase control system hardware 
simulation, phase 4: Volume 1: Executive summary. Final 
report, 7:49719 (NASA-CR—167393) 
Economics 
Advances in energy systems and technology, volume 2, 1979, 
7:51584 
Microwave Power Transmission 
Solar power satellite antenna phase control system hardware 
simulation, phase 4: Volume 1: Executive summary. Final 
report, 7:49719 (NASA-CR—167393) 
Performance 
Solar power satellite antenna phase control system hardware 
simulation, phase 4. Volume 2: analytical simulation of SPS 
system performance. Final report, 7:49720 (NASA-CR— 
167394) 
Solar power satellite antenna phase control system hardware 
simulation, phase 4. Volume 3: SOLARSIM users manual. 
Final report, 7:49721 (NASA-CR—167395) 
Technology Assessment 
Advances in energy systems and technology, volume 2, 1979, 
7:51584 
ORC FLASH PYROLYSIS PROCESS 
See OCCIDENTAL FLASH PYROLYSIS PROCESS 
OREGON 
Geochemical Surveys 
Report of analyses for light hydrocarbons in ground water, 
7:49281 (DPST—81/141-19) 
Heat Flow 
Oregon Low-Temperature-Resource Assessment Program. 
Final technical report, 7:49932 (DOE/ET/27220—T2) 
Hydrothermal Systems 
Oregon Low-Temperature-Resource Assessment Program. 
Final technical report, 7:49932 (DOE/ET/27220—T2) 
Uranium Deposits 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 
Wind Power 
There’s gold in them thar winds, 7:50047 (CONF-801203—) 
ORELA 
(Oak Ridge electron linear accelerator.) 
Research Programs 
Neutron research and facility development at the Oak Ridge 
Electron Linear Accelerator 1970 to 1995, 7:51293 
(ORNL/TM—8225) 
ORES 
See also URANIUM ORES 
Gamma Transport Theory 
Transport of gamma rays through an infinite homogeneous ore 
medium, 7:51895 
ORGANIC COMPOUNDS 


See also ALDEHYDES 
AMINES 
CHEMICAL FEEDSTOCKS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
KETONES 
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NUCLEIC ACIDS 

ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 


Adsorption 
Feedwater cleanup for combined electrolysis catalytic 
exchange. Final report, 7:49370 (MLM—2970) 
Environmental Transport 
Formulations of the physicochemical processes in the ORNL 
unified transport model for toxicants (UTM-TOX). Interim 
report, 7:51553 (ORNL/TM—8013) 
Photolysis 
ELDOR investigations of radiation processes. Annual progress 
report, 1981-1982, 7:51041 (DOE/ER/04062—77) 
Radiolysis 
ELDOR investigations of radiation processes. Annual progress 
report, 1981-1982, 7:51041 (DOE/ER/04062—77) 
ORGANIC HALOGEN COMPOUNDS 
See also HALOGENATED ALIPHATIC HYDROCARBONS 
Chemical Reactions 
Bromine chloride from N-chlorosuccinimide oxidation of 
bromide ion. Electrophilic addition reactions in protic and 
aprotic solvents, 7:51024 
ORGANIC MATTER 
See also PEAT 
Anaerobic Digestion 
Differentiation between acetate and higher volatile acids in the 
modeling of the anaerobic biomethanation process, 7:49601 
(EUR—7685-EN) 
ORGANIC MERCURY COMPOUNDS 
Chemical Reactions 
Instrumental methods of analysis of sulfur compounds in 
synfuel process streams. Quarterly technical progress report, 
January-March 1982 (P-hydroxymercuribenzoate (HMB) 
titrant), 7:49066 (DOE/PC/40783—T6) 
ORGANIC NITROGEN COMPOUNDS 
See also ACRIDINES 
AMIDES 
AMINES 
AMINO ACIDS 
AZIDES 
BARBITURATES 
BIPYRIDINES 
BUDR 
CHLOROPHYLL 
METHYLENE BLUE 
MYOGLOBIN 
NITRO COMPOUNDS 
NITROBENZENE 
NUCLEIC ACIDS 
PORPHYRINS 
PROTEINS 
PVP 
PYRIDINES 
PYRROLIDONES 
QUINOLINES 
URIC ACID 
VINBLASTINE 
XANTHINES 
Spin-Lattice Relaxation 
Influence of the spin-rotor coupling of methyl groups in solids 
on their NMR relaxation (CHsCN, Ge(CHs)s, Si(CHs)s, and 
CHsCOCHs-CDsCOCDs), 7:51001 (NP—2902904) 
ORGANIC SOLVENTS 
Chemical Composition 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 
Material Balance 


Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Recycling 

Controlled flash pyrolysis. Sixth quarterly technical progress 

report, January-March 1982, 7:49017 (DOE/PC/30264—18) 
ORGANIC SULFUR COMPOUNDS 
Chemistry 

Fossil-Energy annual report, October 1, 1980-September 30, 

1981, 7:49069 (IS—4794) 
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Desulfurization 
Studies of hydrogenation of small unsaturated molecules using 
organometallic cluster compounds as catalysts. Progress 
report, June 1, 1981-May 31, 1982, 7:50998 
(DOE/ER/04900—2) 
ORGANIC WASTES 
See also STILLAGE 
Anaerobic Digestion 
Improved hiomethanation systems to face waste variety and 
new findings in microbiology or biochemistry, amongst 
alternative technologies for energy recovery, 7:49600 
(EUR—7685-EN) 
ORGANOMETALLIC COMPOUNDS 
See also ORGANIC MERCURY COMPOUNDS 
Catalytic Effects 
Role of non-ferrous coal minerals and by-product metallic 
wastes in coal liquefaction. Technical progress report, March 
1, 1981-May 31, 1981, 7:49001 (DOE/ET/14806—21) 
Chemical Reaction Kinetics 
Relative rates and Arrhenius parameters for selected 1,2- 
arylmigrations and five- and six-member cyclizations of 
ortho-allybenzy! radical from reactions of halides and tri-N- 
butyltin hydride (poster session, 19th conference on reaction 
mechanisms), 7:51020 (PNL-SA—10522) 
Synthesis 
Method of detecting sulfur dioxide (DOE patent application; 
1,1,1-trimethyl-N-sulfinyl silanamine), 7:51026 
ORGDP 
(Oak Ridge Gaseous Diffusion Plant.) 
Incinerators 
Technical support for the hazardous waste incinerator at 
ORGDP (PCB's), 7:49364 (K/ET—5036) 
ORNL 
(Oak Ridge National Laboratory.) 
Research Programs 
Environmental Sciences Division annual progress report for 
period ending September 30, 1981, 7:51531 (ORNL—5900) 
Fusion research at ORNL, 7:52403 (ORNL/TM—8316) 
ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORNL-PCA REACTOR 
Reactor Experimental Facilities 
Oak Ridge National Laboratory Research Reactor 
Experimenters’ Guide, 7:50375 (ORNL/TM—8308) 
Reactor Operation 
Oak Ridge National Laboratory Research Reactor 
Experimenters’ Guide, 7:50375 (ORNL/TM—8308) 
ORR REACTOR 
Irradiation Capsules 
Neutron-exposure parameters for the fourth HSST series of 
metallurgical irradiation capsules, 7:50831 (CONF-820321— 
5) 
Neutron Dosimetry 
PSF interlaboratory comparison, 7:50370 (HEDL-SA—2711- 
FP) 
Neutron Flux 
Calculations of the startup experiments at the Poolside Facility, 
7:50350 (CONF-820321—4) 
Reactor Experimental Facilities 
Calculations of the startup experiments at the Poolside Facility, 
7:50350 (CONF-820321—4) 
Calculations of the Westinghouse perturbation experiment at 
the Poolside Facility, 7:50351 (CONF-820321—10) 
Oak Ridge National Laboratory Research Reactor 
Experimenters’ Guide, 7:50375 (ORNL/TM—8308) 
PSF interlaboratory comparison, 7:50370 (HEDL-SA—2711- 
FP) 
Reactor Operation 
Oak Ridge National Laboratory Research Reactor 
Experimenters’ Guide, 7:50375 (ORNL/TM—8308) 
OSMIUM 
Activation Analysis 


Determination of osmium in molybdenites, 7:50983 (Zfl-Mitt— 
46) 
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OSMIUM 176 
High Spin States 
High spin yrast and non yrast bands in !78Os, 178Os and 1®QOs, 
7:52162 (ANU-P—820) 
Yrast States 
High spin yrast and non yrast bands in '7*Os, !"8Os and '®°Os, 
7:52162 (ANU-P—820) 
OSMIUM 178 
High Spin States 
High spin yrast and non yrast bands in '*Os, 178Os and 1®°Os, 
7:52162 (ANU-P—820) 
Yrast States 
High spin yrast and non yrast bands in !7*Os, !78Os and '®°Os, 
7:52162 (ANU-P—820) 
OSMIUM 180 
High Spin States 
High spin yrast and non yrast bands in 1"*Os, !”8Os and 1®°Os, 
7:52162 (ANU-P—820) 
Yrast States 
High spin yrast and non yrast bands in '7*Os, 17®Os and '®°Os, 
7:52162 (ANU-P—820) 
OSMIUM COMPLEXES 
Chemical Reactions 
Studies of hydrogenation of small unsaturated molecules using 
organometallic cluster compounds as catalysts. Progress 
report, June 1, 1981-May 31, 1982, 7:50998 
(DOE/ER/04900—2) 
Excited States 
Solar energy storage based on metal complexes, 7:49462 
(BNL—31232) 
Redox Potential 
Solar energy storage based on metal complexes, 7:49462 
(BNL—31232) 
OSMIUM ISOTOPES 
High Spin States 
High-spin states and nuclear shape of W and Os isotopes. Are 
there non-axial nuclei, 7:52164 (IAE—3302/2) 
Nuclear Deformation 
High-spin states and nuclear shape of W and Os isotopes. Are 
there non-axial nuclei, 7:52164 (IAE—3302/2) 
OSMOTIC POWER PLANTS 
See SALINITY GRADIENT POWER PLANTS 
OSTEOMYELITIS 
Biological Models 
Evaluation of energy spectral information in nuclear imaging 
and investigation of protein binding of radiogallium. 
Progress report, October 1, 1981-November 30, 1982, 
7:51662 (DOE/EV/04625—T2) 
OSWESO NUCLEAR POWER PLANT 
See NINE MILE POINT-2 REACTOR 
OTEC 
See OCEAN THERMAL ENERGY CONVERSION 
OTEC POWER PLANTS 
See OCEAN THERMAL POWER PLANTS 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OVENS 
Performance Testing 
Bi-radiant oven: a low-energy oven system. Volume II. 
Executive summary, 7:50732 (ORNL/Sub—80-0082/2) 
OVERBURDEN 
Materials Handling 
Design, fabricate and test dozer trap. Phase I report, 7:49122 
(DOE/ET/14054—T1) 
OXIDOREDUCTASES 


See also HYDROGENASES 
OXYGENASES 


Enzyme Inhibitors 
The involvement of ferredoxin-NADP* reductase in cyclic 
electron transport in chloroplast, 7:51617 
OXIRANS 
See EPOXIDES 
OXY MODIFIED IN-SITU PROCESS 
Environmental Impacts 
Western oil-shale development: a technology assessment. 
Volume 5: an investigation of dewatering for the modified 
in-situ retorting process, Piceance Creek Basin, Colorado, 
7:49276 (PNL—3830-Vol.5) 


OXYGEN PLANTS 
By-Products 


Evaluation 
Instrumentation and data analysis from Occidental retorts MR- 
3 and MR-4, 7:49260 (SAND—82-0138C) 
OXYGEN 
Atom-Molecule Collisions 
Reaction mechanism of oxygen atoms with unsaturated 
hydrocarbons by the crossed molecular beams method, 
7:51018 (LBL—14321) 
Diffusion 
Influence of solute additions of copper and silver on the 
diffusivity and thermodynamic properties of oxygen in liquid 
indium, 7:51031 
Oxygen diffusion of anodic surface oxide film on titanium 
studied by Auger electron spectroscopy (Oxygen diffusivity), 
7:50938 (MLM—2934) 
Electron Collisions 
Resonance scattering of electrons from Nz, CO, O2 and He 
adsorbed on a silver surface. Technical report, 7:51934 (AD- 
A—106359/3) 
Partial Pressure 
Pseudocyclic electron transfer in photosynthesis, 7:49611 
(NP—2903749) 
Photoionization 
Shape-resonance-induced non-Franck—Condon effects in the 
valence-shell photoionization of O2, 7:51949 
Production 
Oxygen production for biomass gasification, 7:49630 
(SERI/TP—234-1601) 
Photoelectrochemical production of oxygen based on electron 
transfer quenching of Ru(2,2’-bipyridine)s** *, 7:49689 
Reduction 
Effect of electrode surface impurities on the oxygen electrode 
reaction at zirconia electrolytes, 7:51030 
Response Modifying Factors 
Efficiency of hyperbarometric oxygenation as a factor 
modifying tissue response to fractionated irradiation with 
single doses of 200-400 rad, 7:51792 
Oxygen effect in the region of survival curve arm, 7:51779 
Spatial Distribution 
Deep water renewals and oxygen consumption in an Alaskan 
fjord, 7:51534 
OXYGEN 16 REACTIONS 
Elastic Scattering 
Inelastic scattering of ‘*O from /sup 40,42,44,48/Ca, 7:52138 
Fusion Reactions 
High spin yrast and non yrast bands in '7*Os, '"8Os and '®°Os, 
7:52162 (ANU-P—820) 
Inelastic Scattering 
Inelastic scattering of ‘*O from /sup 40,42,44,48/Ca, 7:52138 
One-Nucleon Transfer Reactions 
Selective population of high-j states via heavy-ion-induced 
transfer reactions, 7:52144 (BNL—31327) 
OXYGEN 16 TARGET 
Pion Plus Reactions 
High-resolution study of (7*,pp), (77*,pd) and other (7*,xx) 
reactions on ® 7Li, '*N, and '*O, 7:52117 
(DOE/ER/03244—87) 
Pion Reactions 
Elastic and inelastic pion scattering and nuclear structure, 
7:52123 
OXYGEN 18 REACTIONS 
Inelastic Scattering 
Microscopic form factors for inelastic excitation of isovector 
modes in heavy-ion reactions, 7:52181 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN | 
OXYGEN IONS 
Ton-Molecule Collisions 
Nuclear lifetimes and the slowing down of heavy ions in solids, 
7:50858 (INIS-mf—6868) 
OXYGEN PLANTS 
By-Products 
Assessment of underground coal gasification in bituminous 
coals: potential UCG products and markets. Final report, 
Phase I, 7:49006 (DOE/MC/14584— 1 193-Vol.2-Bk.2) 





OXYGENASES 
Computerized Control Systems 


Computerized Control Systems 
Dynamic response tests of a large commercial oxygen plant 
under closed loop computer control, 7:49038 (EPRI-AP— 
2394) 
Proceedings of the first annual EPRI contractors’ conference 
on coal gasification, 7:49027 (EPRI-AP—2394) 
OXYGENASES 
See also MIXED-FUNCTION OXIDASES 
Inactivation 
Inactivation of ribulosebisphosphate carboxylase/oxygenase 
from Rhodospirillum rubrum and spinach with the new 
affinity label 2-bromo-1,5-dihydroxy-3-pentanone 1,5- 
bisphosphate, 7:51609 
OXYMETHYLENE 
See FORMALDEHYDE 
OYSTER CREEK-1 REACTOR 
Legal Aspects 
Systematic Evaluation Program. Status summary report, 
7:50439 (NUREG—0485-Vol.4-No.6) 
Reactor Safety 
Systematic Evaluation Program. Status summary report, 
7:50439 (NUREG—0485-Vol.4-No.6) 
OZONE 
Aerial Monitoring 
Defense meteorological satellite measurements of total ozone, 
7:51471 
Biological Effects 
Modification of rat operant behavior by ozone exposure, 
7:51851 
Chemical Reaction Kinetics 
Aqueous phase oxidation of sulfites by ozone in the presence of 
iron and manganese, 7:51475 
Ozone mass transfer and kinetics experiments, 7:49380 (RHO- 
C—47) 
Deposition 
Field measurement of small ozone fluxes to snow, wet bare 
soil, and lake water, 7:51478 
Ecological Concentration 
Ambient No, NO2, and Os measurements in the vicinity of 
TVA's Allen and Paradise coal-fired steam plants, 7:51467 
(TVA/AQB-I—80-11) 
Defense meteorological satellite measurements of total ozone, 
7:51471 
Trend prediction for Os: an analysis of model uncertainty with 
comparison to detection thresholds, 7:51473 
Environmental Transport 
Long-range transport of air pollution, 7:49421 (DOE/EP— 
0037) 
Mass Transfer 
Ozone mass transfer and kinetics experiments, 7:49380 (RHO- 
C—47) 
OZONE LAYER 
Mathematical Models 
Trend prediction for Os: an analysis of model uncertainty with 
comparison to detection thresholds, 7:51473 


P 


PACIFIC OCEAN 
See also SAN FRANCISCO BAY 
Monthly Variations 
Plutonium and americium export to the North-east Pacific 
Ocean by Columbia River runoff, 7:51566 
Radionuclide Migration 
Plutonium and americium export to the North-east Pacific 
Ocean by Columbia River runoff, 7:51566 
Seismic Surveys 
Subseabed disposal: systematic application of the site 
qualification plan, 7:49391 (SAND—82-1379C) 
Water Currents 
Current data from the Keahole Point, Hawaii, OTEC 
benchmark sites, June 1980-April 1981. Part I. June 1980- 
December 1980; Part II. December 1980-April 1981, 7:49813 
(DOE/NBM—2015777) 
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PAIR PRODUCTION 
P Invariance 
Parity-violating spin asymmetries in large p/sub T/ massive- 
lepton pair production in the collision of polarized hadrons, 
7:52015 (DOE/ER/70004—318) 
Schwinger Source Theory 
Theory of pair production by accelerated charges, 7:52051 
(NBI-HE—81-37) 
PALISADES-1 REACTOR 
Legal Aspects 
Systematic Evaluation Program. Status summary report, 
7:50439 (NUREG—0485-Vol.4-No.6) 
Reactor Safety 
Systematic Evaluation Program. Status summary report, 
7:50439 (NUREG—0485-Vol.4-No.6) 
PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PAPER INDUSTRY 
Energy Efficiency 
Industrial energy-efficiency-improvement program, 7:50766 
(DOE/CE—0015) 
Geothermal Power Plants 
Geothermal resources: an energy source for the US pulp and 
paper industry, 7:49979 
Geothermal Process Heat 
Geothermal resources: an energy source for the US pulp and 
paper industry, 7:49979 
Solar Process Heat 
Bates solar industrial process steam application environmental 
impact assessment, 7:49534 (BDM/A—80-025-TR) 
Thermal Energy Storage Equipment 
Thermal energy storage systems for the pulp and paper 
industry, 7:50761 (CONF-801203—) 
Wood Wastes 
Guide to 1975 wood residue volumes in the 125 Tennessee 
Valley counties, 7:49637 (TVA—2902407) 
PARABOLIC DISH COLLECTORS 
Compound Parabolic Concentrators 
Secondary concentrators for parabolic dish solar thermal 
power systems, 7:49908 
Design 
Advanced systems development, 7:49757 (CONF-801203—) 
Experiment Planning 
Parabolic dish technology, 7:49747 (CONF-801203—) 
Performance Testing 
Advanced systems development, 7:49757 (CONF-801203—) 
Parabolic dish technology, 7:49747 (CONF-801203—) 
Solar Flux 
High-intensity flux mapper for concentrating solar collectors, 
7:49896 (SERI/TP—215-1509) 
PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
Design 
Adjustable focusing concentrator (AFC). Second quarterly 
progress report, 7:49891 (DOE/CS/15072—T1) 
Experiment Planning 
Conceptual design and analysis of a 100-MWe line focus solar 
central power plant. Test plan, 7:49785 (DOE/ET/20524— 
T6) 
Irrigation 
Parabolic trough development: lessons learned at Willard and 
Gila Bend, 7:49745 (CONF-801203—) 
Materials Testing 
Collector-qualification tests for the IEA 500-kWe distributed- 
collector system, 7:49763 (DOE/NBM—2018120) 
Performance 
Midtemperature solar systems test facility: predictions for 
thermal performance based on test data of low- to medium- 
temperature line-focusing solar collectors. Applied Solar 
Resources, Suntracker Model, collector, 7:49895 (SAND— 
82-0092/5) 
Systematic rotation and receiver location error effects on 
parabolic trough annual performance, 7:49904 
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Performance Testing 
Collector-qualification tests for the IEA 500-kWe distributed- 
collector system, 7:49763 (DOE/NBM—2018120) 
Conceptual design and analysis of a 100-MWe line focus solar 
central power plant. Test plan, 7:49785 (DOE/ET/20524— 
T6) 
Solar Tracking 
Experimental performance evaluation of line-focus sun 
trackers, 7:49899 (SERI/TR—632-646) 
Uses 
Adjustable focusing concentrator (AFC). Second quarterly 
progress report, 7:49891 (DOE/CS/15072—T1) 
PARABOLIC TROUGH REFLECTORS 
Design 
Adjustable focussing concentrator (AFC). First quarterly 
progress report, 7:49892 (DOE/CS/15072—T2) 
Uses 
Adjustable focussing concentrator (AFC). First quarterly 
progress report, 7:49892 (DOE/CS/15072—T2) 
PARACHUTES 
Ropes 
Development of the MC3462A pyrotechnic - propellant 
actuated reefing line cutter, 7:51093 (SAND—81-2482) 
PARAFFINS 
See ALKANES 
PARAHO PROCESS 
Bibliographies 
Paraho environmental data. Bibliography, 7:49266 
(DOE/EV/04708—T2-Bibl.) 
Environmental Effects 
Paraho environmental data. Part II. Air quality, 7:49268 
(DOE/EV/04708—T2-Pt.2) 
Paraho environmental data. Part III. Water quality, 7:49269 
(DOE/EV/04708—T2-Pt.3) 
Paraho environmental data. Part IV. Land reclamation and 
revegetation, 7:49270 (DOE/EV/04708—T2-Pt.4) 
Paraho environmental data. Part V. Biological effects, 7:49271 
(DOE/EV/04708—T2-Pt.5) 
Paraho environmental data. Part VI. Occupational health and 
safety, 7:49272 (DOE/EV/04708—T2-Pt.6) 
Paraho environmental data. Part VII. End use, 7:49273 
(DOE/EV/04708—T2-Pt.7) 
Paraho environmental data. Bibliography, 7:49266 
(DOE/EV/04708—T2-Bibl.) 
Paraho environmental data. Part I. Process characterization, 
7:49267 (DOE/EV/04708—T2-Pt.1) 
Health Hazards 
Paraho environmental data. Part VI. Occupational health and 
safety, 7:49272 (DOE/EV/04708—T2-Pt.6) 
Occupational Safety 
Paraho environmental data. Part VI. Occupational health and 
safety, 7:49272 (DOE/EV/04708—T2-Pt.6) 
PARAMETRIC INSTABILITIES 
Resonance 
Theory of double resonance parametric excitation in plasmas. 
Pt.2., 7:52334 
PARATHORMONE 
Radioimmunoassay 
Rapid and sensitive radioimmunoassays for human parathyrin, 
7:51691 
PARTICLE BEAMS 
Cherenkov Counting 
Double-cone and combined methods for measuring the average 
particle energy in collimated beams by means of the 
Vavilov-Cherenkov radiation, 7:51350 (JINR-R—1-12164) 
Energy Spectra 
Double-cone and combined methods for measuring the average 
particle energy in collimated beams by means of the 
Vavilov-Cherenkov radiation, 7:51350 (JINR-R—1-12164) 
PARTICLE BOOSTERS 
(First stage of a multistage accelerator.) 
On-Line Control Systems 
ES-1010 computer application for adjustment and testing of the 
ASIU apparatus of a booster synchrotron, 7:51256 (IFVE- 
OEA—81-50) 


PASSIVE SOLAR COOLING SYSTEMS 
Test Facilities 


PARTICLE IDENTIFICATION 
Cherenkov Counters 
Test of a single volume Cherenkov counter and drift chamber 
detector, 7:51368 
Drift Chambers 
Test of a single volume Cherenkov counter and drift chamber 
detector, 7:51368 
Reviews 
Particle identification, 7:51363 (SLAC—247) 
PARTICLE MODELS 


See also GLUON MODEL 
HIGGS MODEL 
QUARK MODEL 
UNIFIED GAUGE MODELS 


Bethe-Salpeter Equation 
Excited states in a Bethe-Salpeter model for baryons, 7:52057 
(UWThPh—81-9) 
PARTICLE PRODUCTION 
Mechanism of light-particle emission, 7:51996 (LBL—14031) 
PARTICLE SIZE 
Sensitivity 
Particle size sensitivity of condensation nucleus counters, 
7:51370 
PARTICLES 


See also DROPLETS 
NEUTRAL PARTICLES 


Diffusion 

The effect of radial diffusion on penetration of airborne 

particles through a radial-flow sampler, 7:51480 
Lung Clearance 

Long-term particle clearance in man: normal and impaired, 

7:51802 (BNL—31414) 
Mass Transfer 

The effect of radial diffusion on penetration of airborne 

particles through a radial-flow sampler, 7:51480 
Radial Velocity 
The effect of radial diffusion on penetration of airborne 
particles through a radial-flow sampler, 7:51480 
PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTICULATES 
Catalysts 

Characterization of exhaust emissions from high mileage 

catalyst-equipped automobiles, 7:51457 (PB—82-131566) 
Health Hazards 

Air pollution and respiratory disease, 7:51811 

(DOE/EV/10428—13) 
Sampling 

Measuring device for continuous measurement of dust emission 
by means of radiometric mass determination. Final report, 
7:51435 (BMFT-FB-T—80-135) 

PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARTON MODEL 
Locality 

Study of the local structure of interactions in the framework of 

quark-parton models, 7:52025 (INIS-mf—6959) 
PARTONS 
Distribution Functions 

Parton distribution and decay functions, 7:52012 

(DOE/ER/70004—3 13) 
Particle Decay 

Parton distribution and decay functions, 7:52012 
(DOE/ER/70004—3 13) 

PASSIVE SOLAR COOLING SYSTEMS 
See also ROOF PONDS 
Test Facilities 

Design, construction, and instrumentation of a thermal test 
facility for passive-cooling and solar-heating experiments in 
warm, humid climates, 7:49826 (DOE/CS/30201— 
T3(Vol.1)) 

Design, construction, and instrumentation of a thermal test 
facility for passive-cooling and solar-heating experiments in 
warm, humid climates, 7:49827 (DOE/CS/30201— 
T3(Vol.2)) 

Design, construction, and instrumentation of a thermal test 
facility for passive-cooling and solar-heating experiments in 





PASSIVE SOLAR COOLING SYSTEMS 
Test Facilities 


warm, humid climates, 7:49828 (DOE/CS/30201— 
T3(Vol.3)) 
PASSIVE SOLAR HEATING SYSTEMS 


See also DIRECT GAIN SYSTEMS 
ROOF PONDS 
TROMBE WALLS 


Calculation Methods 

Tool for architects: A simple method of calculation for 
domestic buildings with passive solar heating systems, 
7:49880 

Construction 

Passive solar construction handbook, 7:49824 

(DOE/CS/30166—T56) 
Cost 

Determination of passive-system costs and cost goals. Final 

report, 7:49842 (DOE/CS/35233—T1) 
Design 

Passive-solar manufactured-building program: Ryan Homes, 
Incorporated. Final report, 7:49831 (DOE/CS/30380—1) 

Workbook on: passive solar design and energy efficient 
construction, 7:49863 (MASEC-R—81-020/2) 

Economic Analysis 

Passive-solar manufactured buildings development and analysis, 

7:49868 (SERI/TP—254-1643) 
Economics 

Workbook on: passive solar design and energy efficient 

construction, 7:49863 (MASEC-R—81-020/2) 
Manuals 

Passive solar retrofit guidebook, 7:49864 (MASEC-R—81- 
029/2) 

Passive solar construction handbook, 7:49824 
(DOE/CS/30166—T56) 

Workbook on: passive solar design and energy efficient 
construction, 7:49863 (MASEC-R—81-020/2) 

Meetings 

Houston design/build workshop for passive solar homes: 

summary, 7:49877 (SSEC/SP—41290) 
Performance 

Monitored passive-solar buildings, 7:49856 (LA—9098-MS) 

Passive-solar manufactured buildings development and analysis, 
7:49868 (SERI/TP—254-1643) 

Passive-solar manufactured-building program: Ryan Homes, 
Incorporated. Final report, 7:49831 (DOE/CS/30380—1) 

Performance Testing 

Performance results from passive-solar residences in Denver, 

Colorado, 7:49869 (SERI/TP—254-1644) 
Retrofitting 

Passive solar retrofit guidebook, 7:49864 (MASEC-R—81- 

029/2) 
Test Facilities 

Design, construction, and instrumentation of a thermal test 
facility for passive-cooling and solar-heating experiments in 
warm, humid climates, 7:49826 (DOE/CS/30201— 
T3(Vol.1)) s 

Design, construction, and instrumentation of a thermal test 
facility for passive-cooling and solar-heating experiments in 
warm, humid climates, 7:49827 (DOE/CS/30201— 
T3(Vol.2)) 

Design, construction, and instrumentation of a thermal test 
facility for passive-cooling and solar-heating experiments in 
warm, humid climates, 7:49828 (DOE/CS/30201— 
T3(Vol.3)) 

PATHOLOGY 
Data Base Management 
Direct data entry system for toxicologic pathology, 7:52476 
PCA-ORNL REACTOR - 
See ORNL-PCA REACTOR 
PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PCM ACCIDENTS 
See POWER-COOLING-MISMATCH ACCIDENTS 
PDU 
See PROCESS DEVELOPMENT UNITS 
PEACH BOTTOM-2 REACTOR 
Economic Impact 

Socio-economic impacts of nuclear generating stations: Peach 

Bottom case study, 7:50158 (NUREG/CR—2749-Vol.8) 
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Social Impact 
Socio-economic impacts of nuclear generating stations: Peach 
Bottom case study, 7:50158 (NUREG/CR—2749-Vol.8) 
Socio-Economic Factors 
Socio-economic impacts of nuclear generating stations: Peach 
Bottom case study, 7:50158 (NUREG/CR—2749-Vol.8) 
PEACH BOTTOM-3 REACTOR 
Economic Impact 
Socio-economic impacts of nuclear generating stations: Peach 
Bottom case study, 7:50158 (NUREG/CR—2749-Vol.8) 
Social Impact 
Socio-economic impacts of nuclear generating stations: Peach 
Bottom case study, 7:50158 (NUREG/CR—2749-Vol.8) 
Socio-Economic Factors 
Socio-economic impacts of nuclear generating stations: Peach 
Bottom case study, 7:50158 (NUREG/CR—2749-Vol.8) 
PEAT 
Bulk Density 
Maine Peat-Resource Evaluation Program: 1980 field season. 
Open File No. 82-8, 7:49110 (DOE/FC/14690—T3) 
Calorific Value 
Maine Peat-Resource Evaluation Program: 1980 field season. 
Open File No. 82-8, 7:49110 (DOE/FC/14690—T3) 
Chemical Composition 
Maine Peat-Resource Evaluation Program: 1980 field season. 
Open File No. 82-8, 7:49110 (DOE/FC/14690—T3) 
Resource Assessment 
Maine Peat-Resource Evaluation Program: 1980 field season. 
Open File No. 82-8, 7:49110 (DOE/FC/14690—T3) 
Storage 
Intermediate storage of milled peat at power plant, 7:49141 
(VTT-KPA—2) 
PELLETRON ACCELERATORS 
Computerized Control Systems 
Particular purpose micro computers for an interlock system, 
7:51260 (INIS-mf—6856) 
Safety Engineering 
Particular purpose micro computers for an interlock system, 
7:51260 (INIS-mf—6856) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNSYLVANIA 
Black Shales 
Eastern Gas Shales Project: Pennsylvania No. 5 well, 
Lawrence County. Phase III report, summary of laboratory 
analyses and mechanical characterization results, 7:49220 
(DOE/MC/08199—T10) 
Eastern Gas Shales Project: Pennsylvania No. 4 well, Indiana 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49216 
(DOE/MC/08199—TS) 
Eastern Gas Shales Project: Pennsylvania No. 3 well, Erie 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49219 
(DOE/MC/08199—T9) 
Eastern Gas Shales Project: Pennsylvania No. 1 well, McKean 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49221 
(DOE/MC/08199—T 11) 
Natural Gas Deposits 
Eastern Gas Shales Project: Pennsylvania No. 5 well, 
Lawrence County. Phase III report, summary of laboratory 
analyses and mechanical characterization results, 7:49220 
(DOE/MC/08199—T10) 
Eastern Gas Shales Project: Pennsylvania No. 4 well, Indiana 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49216 
(DOE/MC/08199—TS) 
Eastern Gas Shales Project: Pennsylvania No. 3 well, Erie 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49219 
(DOE/MC/08199—T9) 
Eastern Gas Shales Project: Pennsylvania No. 1 well, McKean 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49221 
(DOE/MC/08199—T 11) 
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Wind Power 
Technical and economic feasibility of wind turbines in the 
northeast United States, 7:50012 (CONF-801203—) 
Wind resource assessment in the northeast United States, 
7:50011 (CONF-801203—) 
Wind Turbines 
Technical and economic feasibility of wind turbines in the 
northeast United States, 7:50012 (CONF-801203—) 
PENTAERYTHRITOL TETRANITRATE 
See PETN 
PEOPLE 
See HUMAN POPULATIONS 
PEP STORAGE RINGS 
(Positron-electron-proton storage ring.) 
Beam Bending Magnets 
Harmonic content of PEP dipoles and some related effects and 
lessons, 7:51203 (ANL/PHY—81-2) 
PEPTIDE HYDROLASES 
Biochemical Reaction Kinetics 
Enzymatic isolation of cells from bone: cytotoxic enzymes of 
bacterial collagenase, 7:51621 
Enzyme Inhibitors 
Enzymatic isolation of cells from bone: cytotoxic enzymes of 
bacterial collagenase, 7:51621 
PEPTIDES 
Biochemical Reaction Kinetics 
Inactivation of trypsin-like proteases by depsipeptides of p- 
guanidinobenzoic acid, 7:51622 
PERRY-1 REACTOR 
Containment Shells 
Reliability analysis of steel-containment strength, 7:50445 
(NUREG/CR—2442) 
Reactor Licensing 
Safety evaluation report related to the operation of Perry 
Nuclear Power Plant, Units 1 and 2. Docket Nos. 50-440 and 
50-441, Cleveland Electric Illuminating Company, 7:50281 
(NUREG—0887) 
Reactor Safety 
Safety evaluation report related to the operation of Perry 
Nuclear Power Plant, Units 1 and 2. Docket Nos. 50-440 and 
50-441, Cleveland Electric Illuminating Company, 7:50281 
(NUREG—0887) 
PERRY-2 REACTOR 
Reactor Licensing 
Safety evaluation report related to the operation of Perry 
Nuclear Power Plant, Units 1 and 2. Docket Nos. 50-440 and 
50-441, Cleveland Electric Illuminating Company, 7:50281 
(NUREG—0887) 
Reactor Safety 
Safety evaluation report related to the operation of Perry 
Nuclear Power Plant, Units 1 and 2. Docket Nos. 50-440 and 
50-441, Cleveland Electric Illuminating Company, 7:50281 
(NUREG—0887) 
PERSONNEL 


See also MEDICAL PERSONNEL 
PROFESSIONAL PERSONNEL 
REACTOR OPERATORS 


Behavior 
Survey of industry and government programs to combat drug 
and alcohol abuse, 7:51585 (NUREG—0903) 
Health Hazards 
SRC-II process. Task 3. Health-risk assessment, 7:49163 
(DOE/PC/40068—T3) 
Medical Surveillance 
Recommendations for color vision testing and criteria for its 
implementation at Sandia National Laboratories, 7:51873 
(SAND—82-1114) 
Training 
Western Coal Planning Assistance Project. Workshop report 
(Montana, North Dakota, Wyoming), 7:50626 (NP— 
2902301) 
PERSONNEL DOSIMETRY 
See also GAMMA DOSIMETRY 
NEUTRON DOSIMETRY 
THERMOLUMINESCENT DOSIMETRY 
Neutron-dosimeter performance and associated calibrations at 


nuclear power plants, 7:50320 (NUREG/CR—2233) 


PETROLEUM 
Consumption Rates 


New fixed nuclear-accident-dosimetry system for the Idaho 
National Engineering Laboratory, 7:51331 (IDO—12094) 
PERSONNEL MONITORING 
Standardization 
Standard evaluation techniques for containment and 
surveillance radiation monitors, 7:49437 (LA-UR—82-1106) 
Thermoluminescent Dosemeters 
Personal exposure control using TLD, 7:51750 (UTNL-R— 
0073) 
PERTURBATION THEORY 
Scalar Fields 
Strong coupling method in symmetric scalar model with two 
sources, 7:52074 (IFVE-OTF—81-34) 
PERYLENE 
Extraction Chromatography 
Identification and quantitative determination of polychlorinated 
biphenyls and polynuclear aromatic hydrocarbons in fly ash 
from municipal incinerators by gas chromatography with 
electron-capture detection and gas chromatography-mass 
spectrometry, 7:50995 
Fluorescence Spectroscopy 
Mass spectrometric and fluorimetric identification and 
determination of polycyclic aromatic hydrocarbons in urban 
air, 7:51626 
Gas Chromatography 
Identification and quantitative determination of polychlorinated 
biphenyls and polynuclear aromatic hydrocarbons in fly ash 
from municipal incinerators by gas chromatography with 
electron-capture detection and gas chromatography-mass 
spectrometry, 7:50995 
Mass Spectroscopy 
Identification and quantitative determination of polychlorinated 
biphenyls and polynuclear aromatic hydrocarbons in fly ash 
from municipal incinerators by gas chromatography with 
electron-capture detection and gas chromatography-mass 
spectrometry, 7:50995 
Mass spectrometric and fluorimetric identification and 
determination of polycyclic aromatic hydrocarbons in urban 
air, 7:51626 
Thin-Layer Chromatography 
Mass spectrometric and fluorimetric identification and 
determination of polycyclic aromatic hydrocarbons in urban 
air, 7:51626 
PESTICIDES 
Monitoring 
Use of oysters and related molluscs as biological monitors of 
synthetic organic pollutants, 7:50559 
PETN 
(Pentaerythritol tetranitrate.) 
Thermal Degradation 
Kinetics of the thermal decomposition of solid PETN, 7:51400 
(LA-UR—81-3416) 
PETRA STORAGE RING 
Radiation Detectors 
PLUTO back at PETRA, substantially improved, 7:51373 
Research Programs 
Scientific annual report 1979 DESY, 7:51970 (INIS-mf—6863) 
PETROCHEMICAL FEEDSTOCKS 


See CHEMICAL FEEDSTOCKS 
PETROCHEMICALS 


PETROCHEMICALS 
See also CHEMICAL FEEDSTOCKS 
Material Substitution 
Renewable replacements for petrochemicals. Final report, 
January 1981-February 1982, 7:49590 (DOE/R5/10214—2) 
PETROLEUM 


See also OIL WELLS 
SHALE OIL 


Biological Effects 
Induction of O-deethylase activity as an index to exposure to 
coal-derived products and trace environmental pollutants, 
7:51852 
Consumption Rates 
Historical energy statistics. 4th Edition, 7:50647 (NP—2902470) 
International energy indicators, February-March 1982, 7:50621 
(DOE/IA—0010/18) 





PETROLEUM 
Consumption Rates 


Oil market '78 (Federal Republic of Germany), 7:49203 (NP— 
2903748) 

Oil market 1977, 7:49202 (NP—2902746) 

Oil market 1980, 7:49201 (NP—2902622) 

Economics 

State-energy price system. Volume II: data base development, 

7:50604 (PNL—4265-Vol.2) 
Energy Models 

LFS, a strategic planning capability for U.S. liquid fuels 

supply, 7:49198 (ORNL/TM—8407) 
Enhanced Recovery 

Enhanced oil-recovery operations in Kansas 1978. Energy 
resources, Series 15, 7:49178 (NP—2902037) 

Enhanced oil-recovery operatiohs in Kansas 1979, 7:49179 
(NP—2902040) 

Enhanced oil-recovery operations in Kansas. Energy resources 
series 11, 7:49177 (NP—2902036) 

Field demonstration of the conventional steam drive process 
with ancillary materials. Second annual report, October 1, 
1980-October 31, 1981, 7:49176 (DOE/SF/10761—2) 

Exports 

International energy indicators, February-March 1982, 7:50621 

(DOE/IA—0010/18) 
Global Aspects 

International energy indicators, February-March 1982, 7:50621 

(DOE/IA—0010/18) 
Imports 

International energy indicators, February-March 1982, 7:50621 

(DOE/IA—0010/18) 
Inventories 
International energy indicators, February-March 1982, 7:50621 
(DOE/IA—0010/18) 
Mutagen Screening 
Isolation of alkaline mutagens from complex mixtures, 7:51836 
Prices 

Economic impact of oil prices on agriculture in Australasia, 
7:50627 (NZERDC-P—10) 

Impacts of demand dynamics and consumer expectations on 
world oil prices, 7:49195 (DOE/PE/70106—T7) 

State-energy price system. Volume I: overview and technical 
documentation, 7:50603 (PNL—4265-Vol.1) 

Production 

Historical energy statistics. 4th Edition, 7:50647 (NP—2902470) 

International energy indicators, February-March 1982, 7:50621 
(DOE/IA—0010/18) 

Research Programs 
DGMK annual report, 1980, 7:49057 (NP—2903747) 
Reserves 
Historical energy statistics. 4th Edition, 7:50647 (NP—2902470) 
Sales 

Historical energy statistics. 4th Edition, 7:50647 (NP—2902470) 

Supply and Demand 
Oil demand and availability in Australia, 7:49197 (NZERDC- 

P—10) 

Transport 
Oil-pipeline energy efficiency studied for U.S., 7:49210 

Underground Storage 
Boussinesq-papkovich functions for creep around a spherical 

cavity or a rigid inclusion in a gravity-loaded half space, 
7:49404 
PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 
See also OIL FIELDS 

Energy Source Development 

Norwegian natural gas liquids: production and markets, 
7:49239 (CONF-820323—) 

Proposed five-year OCS oil and gas lease-sale schedule: final 
supplement to the Final Environmental Statement, January 
1982-December 1986. Volume 1 of 2 (ME, NH, MA, RI, 
CT, NY, NJ, DE, MD, VA, NC, SC, GA, FL, AL, LA, 
TX, CA, AK, MS), 7:49206 (NP—2906137) 

South Atlantic summary report 2. Revision of Outer 
Continental Shelf oil and gas activities in the South Atlantic 
(US) and their onshore impacts, 7:49170 (USGS-OFR—82- 
15) 
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Leasing 
Proposed five-year OCS oil and gas lease-sale schedule: final 
supplement to the Final Environmental Statement, January 
1982-December 1986. Volume 1 of 2 (ME, NH, MA, RI, 
CT, NY, NJ, DE, MD, VA, NC, SC, GA, FL, AL, LA, 
TX, CA, AK, MS), 7:49206 (NP—2906137) 
Resource Assessment 
Principal findings of the US crude oil, natural gas, and natural 
gas liquids reserves. 1980 annual report, 7:49169 
(DOE/EIA—0216(80)EX) 
US crude oil, natural gas, and natural gas liquids reserves, 1980 
annual report (1976-1980), 7:49168 (DOE/EIA—0216(80)) 


PETROLEUM INDUSTRY 


Energy Efficiency 
Industrial energy-efficiency-improvement program, 7:50766 
(DOE/CE—0015) 
Environmental Effects 
Arctic fox home range characteristics in an oil-development 
area, 7:49209 
Information Systems 
Validation of selected petroleum-product energy-information 
systems. Final report, 7:49194 (DOE/EIA/10423—T1) 
Solar Process Heat 
Assessment of fuels and chemicals production using solar 


thermal energy. Final report, 7:49848 (DOE/SF/11496—1) 
Statistics 


Mining in West Germany 1980, 7:49132 (NP—2902747) 


PETROLEUM PRODUCTS 


See also GASOLINE 
KEROSENE 
LUBRICATING OILS 


Global Aspects 
International energy indicators, February-March 1982, 7:50621 
(DOE/IA—0010/18) 
Information Systems 
Validation of selected petroleum-product energy-information 
systems. Final report, 7:49194 (DOE/EIA/10423—T1) 
Inventories 
International energy indicators, February-March 1982, 7:50621 
(DOE/IA—0010/18) 


PETROLEUM REFINERIES 


See also DISTILLATION EQUIPMENT 
Chemical Effluents 
Estuarine impacts of fossil fuel-based energy technology: a case 
study, 7:49205 (LBL—13145) 
Data Base Management 
Revise refinery/distribution models to a regional basis. Final 
report, 7:49188 (DOE/RA/08905—T1) 
Design 
Crude oil stabilization and gas treating on board a modified oil 
tanker, 7:49232 (CONF-820323—) 
Distribution 
Revise refinery/distribution models to a regional basis. Final 
report, 7:49188 (DOE/RA/08905—T1) 
Offshore Sites 
Crude oil stabilization and gas treating on board a modified oil 
tanker, 7:49232 (CONF-820323—) 


PETROLEUM SULFONATES 


Crystal-Phase Transformations 
Low interfacial tension and miscibility studies for surfactant 
tertiary enhanced oil recovery processes. Final report, 
December 1980-September 1981, 7:49211 (DOE/BC/10007— 
14) 
Surface Properties 
Low interfacial tension and miscibility studies for surfactant 
tertiary enhanced oil recovery processes. Final report, 


December 1980-September 1981, 7:49211 (DOE/BC/10007— 
14) 


PETTEN HIGH FLUX REACTOR 


See HFR REACTOR 


PFR REACTOR 


Fuel Pins 


Design of unique pins for irradiation of higher actinides in a 
fast reactor, 7:50209 (CONF-820406—21) 


PH VALUE 


Measuring Instruments 
pH meter probe assembly (Patent), 7:51394 
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PHARMACEUTICALS 
See DRUGS 
PHARMACOLOGY 
Tracer Techniques 
10. Radionuclides in galenical pharmacy, 7:51678 
PHENANTHRENE 
Extraction Chromatography 
Identification and quantitative determination of polychlorinated 
biphenyls and polynuclear aromatic hydrocarbons in fly ash 
from municipal incinerators by gas chromatography with 
electron-capture detection and gas chromatography-mass 
spectrometry, 7:50995 
Fluorescence Spectroscopy 
Mass spectrometric and fluorimetric identification and 
determination of polycyclic aromatic hydrocarbons in urban 
air, 7:51626 
Gas Chromatography 
Identification and quantitative determination of polychlorinated 
biphenyls and polynuclear aromatic hydrocarbons in fly ash 
from municipal incinerators by gas chromatography with 
electron-capture detection and gas chromatography-mass 
spectrometry, 7:50995 
Mass Spectroscopy 
Identification and quantitative determination of polychlorinated 
biphenyls and polynuclear aromatic hydrocarbons in fly ash 
from municipal incinerators by gas chromatography with 
electron-capture detection and gas chromatography-mass 
spectrometry, 7:50995 
Mass spectrometric and fluorimetric identification and 
determination of polycyclic aromatic hydrocarbons in urban 
air, 7:51626 
Thin-Layer Chromatography 
Mass spectrometric and fluorimetric identification and 
determination of polycyclic aromatic hydrocarbons in urban 
air, 7:51626 
PHENOLS 
See also CRESOLS 
POLYPHENOLS 
Removal 
Enzymatic removal of dissolved aromatics from industrial 
aqueous effluents, 7:50779 
Synthesis 
Electrochemistry applied to biomass. Progress report, October 
1980-September 1981, 7:49622 (SERI/PR—622-1321) 
PHENYLAMINE 
See ANILINE 
PHONONS 
Phonon analog of Cherenkov radiation in neutron flight 
through matter, 7:52222 (JINR—R-3-81-580) 
Mean Free Path 
Strong focusing of coherent terahertz sound. Final report, June 
1979-November 1981, 7:50951 (DOE/ER/04989—1) 
PHORBOL ESTERS 
Biological Effects 
Development of Na* -dependent hexose transport in vitro, 
7:51630 (CONF-8106239—2) 
PHOSGENE 
Photolysis 
Method for removal of phosgene from boron trichloride (DOE 
patent application; mercury arc lamp), 7:51037 
Removal 
Method for removal of phosgene from boron trichloride (DOE 
patent application; mercury arc lamp), 7:51037 
PHOSPHATES 
Monitoring 
MAP%3S precipitation chemistry network: fourth periodic 
summary report (1980), 7:51462 (PNL—4144) 
PHOSPHATIDES 
See PHOSPHOLIPIDS 
PHOSPHINES 
Chemical Reactions 
Possible thermochemical cycle based on methanol 
(Tetramethylphosphine), 7:49472 (LA-UR—82-1574) 
PHOSPHOLIPIDS 
Biosynthesis 
Changes in pulmonary phospholipid biosynthetic enzymes after 
nitrogen dioxide exposure (Rats), 7:51850 


PHOTOELECTROCHEMICAL CELLS 
Electrodes 


Viscosity 

Surface viscosity measurements from large bilayer vesicle 

tether formation-II. Experiments, 7:51635 
PHOSPHORS 
Bismuth Compounds 

Dynamic positron emission tomography in man using small 

bismuth germanate crystals, 7:51356 (LBL—14308) 
Germanates 

Dynamic positron emission tomography in man using small 

bismuth germanate crystals, 7:51356 (LBL—14308) 
PHOSPHORUS 
Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

PHOSPHORUS 31 TARGET 
Neutron Reactions 

Development of improved procedures for evaluation of 
neutron cross sections for reactor neutron dosimetry. Final 
report for the period 1 October 1977-29 February 1980, 
7:51330 (IAEA-R—2047-F) 

PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES 
Biochemical Reaction Kinetics 

Kinetic studies of Drosophila melanogaster 

methylthioadenosine nucleoside phosphorylase, 7:51623 
PHOTOCATHODES 
Electron Transfer 

Evidence for hot-electron injection across p-GaP/electrolyte 

junctions, 7:49639 
Photochemistry 

Evidence for hot-electron injection across p-GaP/electrolyte 

junctions, 7:49639 
PHOTOCHEMICAL OXIDANTS 
Health Hazards 

Air pollution and respiratory disease, 7:51811 

(DOE/EV/10428—13) 
PHOTOCHEMISTRY 
Catalysis 

Solar-induced organic photochemistry at semiconductor 
surfaces. Progress report on research conducted in 1980- 
1982, 7:49583 (DOE/ER/05528—36) 

Reaction Kinetics 

Mass spectrometric studies of hydrazine photooxidation by 

illuminated chloroplasts, 7:51039 
Research Programs 

Radiation Labortory quarterly report, January 1, 1982-March 
31, 1982, 7:51043 (NDRL—2342) 

Solar-induced organic photochemistry at semiconductor 
surfaces. Progress report on research conducted in 1980- 
1982, 7:49583 (DOE/ER/05528—36) 

PHOTODIODES 
Fabrication 

Planar optical sources and detectors for monolithic integration 
with GaAs MESFET electronics, 7:51146 (SAND—82- 
7005C) 

Physical Radiation Effects 
Permanent damage effects in Si and AlGaAs/GaAs 
photodiodes, 7:51379 (SAND—82-0775C) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS 


See also PHOTOELECTROLYTIC CELLS 
PHOTOGALVANIC CELLS 


Electrodes 
Solar energy conversion: photoelectrochemical and 
electrochemical studies of organic conducting polymer- 





PHOTOELECTROCHEMICAL CELLS 
Electrodes 


coated electrodes in aqueous electrolyte, 7:49627 
(SERI/TP—233-1500) 
PHOTOELECTROLYSIS 
Reviews 
Photodriven processes for production of hydrogen by water 
splitting (a review), 7:49548 (ATR—82(2835)-2nd) 
PHOTOELECTROLYTIC CELLS 
Design 
Texas instruments solar energy system development, 7:49644 
Photocathodes " 

Evidence for hot-electron injection across p-GaP/electrolyte 

junctions, 7:49639 
PHOTOGALVANIC CELLS 

Photosynthetic hydrogen evolution by chloroplasts and algae 

and on a chloroplast battery, 7:49470 (EUR—7590-EN) 
Electrodes 

Solar-induced organic photochemistry at semiconductor 
surfaces. Progress report on research conducted in 1980- 
1982, 7:49583 (DOE/ER/05528—36) 

PHOTOGRAPHIC FILM DOSEMETERS 
Calibration 

Calorimeters for power electron beam dosimetry, 7:52239 

(INIS-SU—74) 
PHOTOGRAPHIC FILMS 
Efficiency 
Film and screens efficiency in x-ray radiography, 7:51668 
(INIS-mf—6937) 
PHOTOLYSIS 
See also BIOPHOTOLYSIS 
Reviews 

Photodriven processes for production of hydrogen by water 

splitting (a review), 7:49548 (ATR—82(2835)-2nd) 
PHOTOMULTIPLIERS 
High-Voltage Pulse Generators 

Study and set up of a H.V. distribution network gain stabilized 
for counting rates over 10° pulses/s, for PM 2232, 7:51340 
(IPNO—80-05) 

Performance 

Monte Carlo calculations of the optical coupling between 
bismuth germanate crystals and photomultiplier tubes, 
7:51355 (LBL—13486) 

PHOTON ACTIVATION ANALYSIS 
See ACTIVATION ANALYSIS 

PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 

PHOTON TRANSPORT 

(For diffusion or transmission of energetic photons in material 
media.) 

Computer Codes 

Sandia National Laboratories CDC7800 version of MORSE- 
SGC, 7:52234 (SAND—80-1337) 

TART input manual, 7:52235 (UCID—17026-Rev.2) 

PHOTON-MOLECULE COLLISIONS 
Excitation 

Modeling propagation of coherent optical pulses through 

molecular vapor, 7:51114 (UCRL—87078) 
PHOTON-PROTON INTERACTIONS 

Particle and nuclear physics experiments at the INS 1.3 GeV 

electron synchrotron, 7:51983 (INS—405) 
PHOTONUCLEAR REACTIONS 
Absorption 
Substructures in photo-absorption cross sections of 
sup(206,208)Pb, 7:52178 (JINR—E-4-81-422) 
Breakup Reactions 
Photodisintegration of **Mg, 7:52129 (UM-P—81/59) 
Inelastic Scattering 

Study of the “°Ti energy levels using the (y,7y’) and the (y,n) 

reactions, 7:52134 (INIS-mf—6937) 
Knock-Out Reactions 

Angular distribution of photoprotons from 27Al, 7:52130 (UM- 
P—81/72) 

Experimental set-up and technique for investigation of 
reactions yA — bx using quasi-monochromatic polarized 
photon beam, 7:52102 (EFI—417(24)-80) 

Study of the “°Ti energy levels using the (y,y’) and the (y,n) 
reactions, 7:52134 (INIS-mf—6937) 
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Photoproduction 
Threshold 7r°-meson photoproduction on the lightest nuclei, 
7:52110 (SINR—E-4-8 1-282) 
Reviews 
Dibaryon resonances in photon-induced reactions, 7:52104 
(BONN-HE—81-10) 
Total Cross Sections 
Effect of the large intermediate masses on the hadronic 
properties of the photon, 7:52193 (IC—79/62) 
Vector Dominance Model 
Effect of the large intermediate masses on the hadronic 
properties of the photon, 7:52193 (IC—79/62) 
PHOTOSYNTHESIS 
Biochemical Reaction Kinetics 
Study of primary reactions of photosynthesis in green plants by 
rapid-flash absorption spectroscopy, 7:49596 (EUR—7679- 
EN) 
Carbon Cycle 
A simulation model of the effects of vertical mixing on 
primary productivity, 7:49648 
Electrochemistry 
Photosynthetic hydrogen evolution by chloroplasts and algae 
and on a chloroplast battery, 7:49470 (EUR—7590-EN) 
Electron Transfer 
Pseudocyclic electron transfer in photosynthesis, 7:49611 
(NP—2903749) 
Mathematical Models 
Sensitivity of a soil-plant-atmosphere model to changes in air 
temperature, dew point temperature, and solar radiation, 
7:51719 
Research Programs 
Mechanisms of energy transduction in plant photosynthesis: 
ESR, ENDOR and MOs of the primary acceptors, 7:51628 
PHOTOSYNTHETIC MEMBRANES 
Lameliae 
Influence of cations on photochemistry fluorescence and 
stacking of photosynthetic membranes, 7:49595 (EUR—7568- 
EN) 
Photochemistry 
Influence of cations on photochemistry fluorescence and 
stacking of photosynthetic membranes, 7:49595 (EUR—7568- 
EN) 
PHOTOVOLTAIC CONVERSION 
Demonstration Programs 
Photovoltaic energy systems. Program summary, 7:49580 
(DOE/CE—0033) 
Research Programs 
Photovoltaic energy systems. Program summary, 7:49580 
(DOE/CE—0033) 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
Institutional applications of solar total-energy systems. Draft 
final report, 7:49759 (DOE/ET/20264—T1-Vol.1) 
Design 
Photovoltaic systems for central power applications, 7:49703 
(CONF-801203—) 
Economic Analysis 
Northeast Regional Assessment Study for solar electric options 
in the period 1980 to 2000, 7:50669 (DOE/ET/20275—1) 
Economic Impact 
Solar energy conversion utility integration, 7:49694 (CONF- 
801203—) 
Economics 
Photovoltaic system studies and developments, 7:49740 
Feasibility Studies 
Central station tests and applications, 7:49707 (CONF-801203— 
) 
Institutional Factors 
Northeast Regional Assessment Study for solar electric options 
in the period 1980 to 2000, 7:50669 (DOE/ET/20275—1) 
Marketing 
Industrial approaches to the central and distributed grid- 
connected photovoltaic markets, 7:49711 (CONF-801203—) 
Marketing Research 
Northeast Regional Assessment Study for solar electric options 
in the period 1980 to 2000, 7:50669 (DOE/ET/20275—1) 
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Reviews 
Photovoltaic systems development: an overview, 7:49699 
(CONF-801203—) 
Standards 
Performance criteria and standards development for an 
emerging technology, 7:49741 
Technology Assessment 
Central station tests and applications, 7:49707 (CONF-801203— 


) 
PHOTOVOLTAIC POWER SUPPLIES 
Budgets 

Probable impacts of budget reductions on the development and 

use of photovoltaic-energy systems, 7:49539 (EMD—82-60) 
Combined Collectors 

Description of a concentrating photovoltaic energy system for 
Wilcox Memorial Hospital on Kauai, 7:49710 (CONF- 
801203—) 

Commercialization 

Federal strategies for aggressive photovoltaic market 
development, 7:49713 (CONF-801203—) 

Perceptions and issues, 7:49696 (CONF-801203—) 

Review of stand-alone photovoltaic application projects 
sponsored by US DOE and US AID, 7:49709 (CONF- 
801203—) 

Demonstration Programs 

Review of stand-alone photovoltaic application projects 
sponsored by US DOE and US AID, 7:49709 (CONF- 
801203—) 

Design 

Design of photovoltaic systems for intermediate applications, 
7:49702 (CONF-801203—) 

Detailed residential photovoltaic-system reference designs. 
Final report, 7:49737 (SAND—81-7182) 

Innovative tests and applications of residential photovoltaic 
systems, 7:49708 (CONF-801203—) 

Residential photovoltaic systems design status, 7:49701 
(CONF-801203—) 

Economic Analysis 

Assessment of distributed photovoltaic electric power systems, 

7:49697 (CONF-801203—) 
Economics 

Photovoltaics: solar electricity from photovoltaic conversion. 
A Nebraska energy resource status report, 7:49612 (NP— 
2906201) 

Electric Batteries 

Batteries requirements for solar photovoltaic systems, 7:49692 
(CONF-801203—) 

Batteries for solar systems in developing countries and rural 
areas, 7:50532 (CONF-801203—) 

Photovoltaic balance of system development status, 7:49704 
(CONF-801203—) 

Engineering 
Subsystem engineering and development of grid-connected 
photovoltaic systems, 7:49739 (SAND—82-1151C) 
Field Tests 
Residential tests and applications, 7:49705 (CONF-801203—) 
Flywheel Energy Storage 
Solar related flywheel systems, 7:49693 (CONF-801203—) 
Inverters 

Semiconductor converters/inverters for photovoltaic power 

supply, 7:49742 
Market 

Photovoltaics: solar electricity from photovoltaic conversion. 
A Nebraska energy resource status report, 7:49612 (NP— 
2906201) 

Small business view of the state of the photovoltaics industry, 
7:49569 (CONF-801203—) 

Marketing 

Industrial approaches to the central and distributed grid- 
connected photovoltaic markets, 7:49711 (CONF-801203—) 

Market segmentation - the key to success, 7:49712 (CONF- 
801203—) 

Marketing Research 

Market assessment of photovoltaic power systems for 
agricultural applications in Nigeria, 7:49717 
(DOE/NASA/0180—4) 


PHOTOVOLTAIC POWER SUPPLIES 
Resource Potential 


Meetings 

Photovoltaic systems and applications, 7:49738 (SAND—82- 
0309) 

National Program Plans 

History, structure and goals of the national program, 7:49568 
(CONF-801203—) 

Performance 

Intermediate photovoltaic system application experiment: 
operation performance executive summary. Volume 9. 
Lovington Square Shopping Center, Lovington, NM, 
7:49729 (SAND—81-7099/9) 

Intermediate photovoltaic system application experiment 
operational performance report. Volume | for CDC Light 
Manufacturing Bldg., San Bernardino, CA, 7:49728 
(SAND—81-7089/1) 

Intermediate photovoltaic system application experiment 
operational performance executive summary. Volume 1. For 
CDC Light Manufacturing Bldg., San Bernardino, CA, 
7:49735 (SAND—81-7103/1) 

Intermediate photovoltaic system application experiment 
operational performance executive summary. Volume 1. For 
Oklahoma Center for Science and Arts, Oklahoma City, OK, 
7:49733 (SAND—81-7101/1) 

Intermediate photovoltaic system application experiment 
operational executive summary. Volume 9. For Newman 
Power Station, E] Paso, TX, 7:49732 (SAND—81-7100/9) 

Intermediat photovoltaiv system application experiment 
operational performance report. Volume 1. For Oklahoma 
Center for Science and Arts, Oklahoma City, OK, 7:49726 
(SAND—81-7087/1) 

Intermediate photovoltaic system application experiment 
operational performance report. Volume 9. For Newman 
Power Station Site, E] Paso, TX, 7:49725 (SAND—81- 
7086/9) 

Intermediate photovoltaic system application experiment 
operational performance report. Volume 9 for Beverly High 
School, Beverly, Massachusetts, 7:49727 (SAND—81- 
7088/9) 

Intermediate photovoltaic system application experiment 
operational performance. Executive summary for Lovington 
Square Shopping Center, Lovington, New Mexico, 7:49730 
(SAND—81-7099/10) 

Intermediate photovoltaic-system-application experiment: 
operational performance. Executive summary. Volume 2 for 
Beverly High School, Beverly, MA, 7:49734 (SAND—81- 
7102/2) 

Intermediate photovoltaic system application experiment 
operational executive summary. Volume 5 for Newman 
Power Station, El] Paso, TX, 7:49731 (SAND—81-7100/5) 

Intermediate photovoltaic system application experiment 
operational performance executive summary. Volume 4 for 
Mt. Laguna Radar Station, Mt. Laguna, CA, 7:49736 
(SAND—81-7104/4) 

Intermediate photovoltaic system application experiment 
operational performance report. Volume 7 for Lovington 
Square Shopping Center, NM, 7:49724 (SAND—81-7085/7) 

Performance Testing 

Data report for the Northeast Residential Experiment Station - 

February 1982, 7:49715 (DOE/ET/20279—206) 
Power Conditioning Circuits 

Investigation of a family of power conditioners integrated into 
the utility grid. Final report, 7:49722 (SAND—81-7041) 

Investigation of a family of power conditioners integrated into 
utility grid. Category 2. Intermediate power conditioner, 
7:49723 (SAND—81-7042) 

Photovoltaic balance of system development status, 7:49704 
(CONF-801203—) 

Research Programs 

History, structure and goals of the national program, 7:49568 
(CONF-801203—) 

Photovoltaic systems and applications, 7:49738 (SAND—82- 
0309) 

Resource Potential 

Renewables in the US energy future: how much, how fast, 

7:50665 (CONF-801203—) 
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PHTHALOCYANINES 
Reviews 


Reviews 

Photovoltaic overview, 7:49551 (CONF-801203—) 

Photovoltaic systems development: an overview, 7:49699 
(CONF-801203—) 

Supports 

Photovoltaic balance of system development status, 7:49704 

(CONF-801203—) 
Testing 

Intermediate sector photovoltaic system tests and applications, 

7:49706 (CONF-801203—) 
Uses 

Annual report on the research and development of silicon- 
photovoltaics technology, 1 July 1980-30 June 1981, 7:49602 
(INER—0395) 

Market assessment of photovoltaic power systems for 
agricultural applications in Nigeria, 7:49717 
(DOE/NASA/0180—4) 

Photovoltaic systems and applications, 7:49738 (SAND—82- 
0309) 

Stand-alone/international applications for photovoltaic systems, 
7:49700 (CONF-801203—) 

PHTHALOCYANINES 
Catalytic Effects 

Supported tin phthalocyanines as catalysts in the 
hydrogenation of quinoline (Metallophthalocyanines), 
7:51014 (CONF-820909—6) 

PHYSICAL EFFORT 
See EXERCISE 
PHYSICAL PROTECTION DEVICES 
Inspection 
Audit program for physical security systems at nuclear power 
plants, 7:50155 (NUREG/CR—2667) 
PHYSICAL RADIATION EFFECTS 
See also RADIATION HARDENING 
Research Programs 

Report of the Working Group on low-temperature neutron 

irradiation, 7:52346 (DOE/ER—0138) 
PHYTOPLANKTON 


See also ALGAE 
DIATOMS 


Biological Adaptation 
Light-shade adaptation and assimilation numbers, 7:49645 
Population Dynamics 
Deep water renewals and oxygen consumption in an Alaskan 
fjord, 7:51534 
Phytoplankton dynamics in the subtropical Pacific Ocean off 
Hawaii, 7:51535 
PIGMENTS 


See also CHLOROPHYLL 
MYOGLOBIN 


Absorption Spectra 
Microspectrophotometric and electrophysiological 
measurements of the visual pigment reaction in Astacus, 
7:51589 (Juel—1724) 
PIGMI 
Ton Sources 
30-kV proton injector for PIGMI, 7:51290 (LA—90234-C) 
PIGS 
See SWINE 
PILES 
See FOUNDATIONS 
PILOT PLANTS 
See also PROCESS DEVELOPMENT UNITS 
Start-Up 
H-Coal-pilot-plant startup-oil study, 7:48989 
(DOE/ET/10152—77) 
PINES 
Plant Growth 
Model of growth and nitrogen demand in a loblolly pine 
plantation, 7:51504 (DP—1624) 
PINS (FUEL) 
See FUEL PINS 
PION BEAMS 
Microdosimetry 
Microdosimetry of high LET therapeutic beams, 7:51751 
(UTNL-R—0084) 
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PION CONDENSATION 
Fluctuations 
Thermal fluctuations of the pion field and 7-condensation in 
nuclear matter, 7:52041 (JINR-R—2-81-291) 
PION DETECTION 
Microchannel Electron Multipliers 
Optimization of microchannel plate multipliers for tracking 
minimum-ionizing particles, 7:51320 (BNL—30620) 
PION MINUS REACTIONS 
Particle Production 
Study of meson resonance production in pion-carbon 
interactions at P=40 GeV/c, 7:51978 (HE—100-1980) 
PION MINUS-PROTON INTERACTIONS 
Cross Sections 
Description of a 7” p bubble chamber experiment at 4 GeV/c 
incident momentum, 7:51999 (USIP—81-05) 
Electron Pairs 
Definition of the nucleon and pion form factors from the 
analysis of the 7~ p — e* e” 7 reaction at 164 MeV, 7:51991 
(JINR-R—1-80-472) 
Exclusive Interactions 
Search for D*~ production with a 16-GeV/c m~ beam, 7:52004 
Inclusive Interactions 
Search for D*~ production with a 16-GeV/c a beam, 7:52004 
Multiple Production 
Investigation of effects of pion identity produced in 7 p 
interactions at 40 GeV/c, 7:51992 (JINR-R—1-81-471) 
Particle Production 
Description of a 7” p bubble chamber experiment at 4 GeV/c 
incident momentum, 7:51999 (USIP—81-05) 
Two recent charm search experiments with the multiparticle 
spectrometer at BNL, 7:51972 (BNL—31198) 
PION PLUS REACTIONS 
Charge-Exchange Reactions 
Double charge exchange of 7sup(+) mesons with 2.9 GeV/c 
momentum, 7:51986 (ITEF—71(1981)) 
Pion double charge exchange on Ca isotopes, 7:52139 
Predominance of the simultaneous pickup mechanism in the 
208 Pb(p,t)?°°Pb 3* transition, 7:52140 
Knock-Out Reactions 
High-resolution study of (7*,pp), (7*,pd) and other (a*,xx) 
reactions on ® 7Li, '*N, and 180, 7:52117 
(DOE/ER/03244—87) 
PION REACTIONS 
Elastic Scattering 
Elastic and inelastic pion scattering and nuclear structure, 
7:52123 
Elastic and inelastic 7* and 7™~ scattering from 7Li at 143 
MeV, 7:52124 
Unitary description of low-energy pion-nucleus scattering, 
7:52035 (JINR—E-4-80-873) 
Inelastic Scattering 
Elastic and inelastic pion scattering and nuclear structure, 
7:52123 
Elastic and inelastic 7* and 7 scattering from 7Li at 143 
MeV, 7:52124 
Unitarity 
Unitary description of low-energy pion-nucleus scattering, 
7:52035 (JINR—E-4-80-873) 
PION-DEUTERON INTERACTIONS 
Differential Cross Sections 
Forward production of A(1232) and N*(1688) in the 77 + 
— N*° + a + (Ps) at 3.65 GeV/c, 7:51987 (ITEF— 
101(1980)) 
PION-KAON INTERACTIONS 
Scattering Lengths 
Study on the 7K system in the one-loop approximation of 
chiral field theory, 7:52043 (JINR-R—2-81-416) 
PION-NUCLEON INTERACTIONS 
Particle Production 
Study of meson resonance production in pion-carbon 
interactions at P=40 GeV/c, 7:51978 (HE—100-1980) 
Rescattering 
Rescattering of Nz and rhoz beams in their coherent 
production, 7:52029 (ITEP—4(1981)) 
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PION-PION INTERACTIONS 
Scattering Lengths 
Study on the 7K system in the one-loop approximation of 
chiral field theory, 7:52043 (JINR-R—2-81-416) 
PIONS 


See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 


Coherent Production 

Rescattering of Nz and rho7 beams in their coherent 

production, 7:52029 (ITEP—4(1981)) 
Electromagnetic Form Factors 

Definition of the nucleon and pion form factors from the 
analysis of the 7” p — e* e” 7 reaction at 164 MeV, 7:51991 
(JINR-R—1-80-472) 

Form Factors 

Hadron wave functions and pion decay constant, 7:52010 

(DOE/ER/70004—308) 
Pair Production 

Interference of identical pions produced in collisions of 

relativistic nuclei, 7:52042 (JINR-R—2-81-325) 
Particle Production 

Funny hills in pion spectra from heavy-ion collisions, 7:52127 
(LBL—14174) 

Mechanism of light-particle emission, 7:51996 (LBL—14031) 

Probability distribution of the number of interacting nucleons 
of the incident nucleus in collisions of relativistic nuclei, 
7:52166 (JINR—E-1-80-809) 

PIONS MINUS 
Multiple Production 

Investigation of effects of pion identity produced in 7~ p 
interactions at 40 GeV/c, 7:51992 (JINR-R—1-81-471) 

Search for exotic phenomena in high-energy nuclear 
interactions, 7:51988 (JSINR—E-1-81-332) 

Study on interference correlations between pions in K™ p 
interactions at 32 GeV/c, 7:51979 (IFVE-OEIPK—80- 
119/SERP-E-77) 

PIONS NEUTRAL 
Photoproduction 

Threshold 7°-meson photoproduction on the lightest nuclei, 

7:52110 (SINR—E-4-81-282) 
PIONS PLUS 
Coherent Production 

Coherent pion production near threshold with a *He 

projectile, 7:52106 (IPNO-PhN—81-14) 
Multiple Production 

Investigation of effects of pion identity produced in 7~ p 
interactions at 40 GeV/c, 7:51992 (JINR-R—1-81-471) 

Study on interference correlations between pions in K~ p 
interactions at 32 GeV/c, 7:51979 (IFVE-OEIPK—80- 
119/SERP-E-77) 

Particle Production 

Production of postive pions in heavy ion collisions at 85A 

MeV, 7:52122 (LUIP—8111) 
PIPE FITTINGS 
Standards 
Austenitic stainless steel welding fittings (ASME SA-403 with 
additional requirements), 7:50319 (NE-M—2-5T(1/82)) 
PIPELINES 
Energy Efficiency 
Oil-pipeline energy efficiency studied for U.S., 7:49210 
Installation 

Machines for cutting surface coverings, 7:51159 (NP-tr— 

2904464) 
Two-Phase Flow 

Two-phase flow calculations incorporating an equation of 

state, 7:49247 (CONF-820323—) 
PIPES 
Detection 

Detection of buried pipes in a model sand bath using impulsive 

sound waves, 7:51398 (BG-Trans—5789) 
Hydraulics 

Analysis of special hydraulical effects in the SHTS piping 

system, 7:49764 (DOE/NBM—2018121) 
In-Service Inspection 

Ultrasonic inspection of liquid-metal-filled austenitic stainless 
steel piping welds (LMFBR), 7:50238 (HEDL-SA—2665- 
FP) 


Materials 
Pipe selection guide, 7:49984 (EGG-GTH—5779) 
Stress Analysis 
Evaluation of time-dependent loading analysis on a piping 
network using RELAP4/REPIPE, 7:50326 
Ultrasonic Testing 
Ultrasonic inspection of liquid-metal-filled austenitic stainless 
steel piping welds (LMFBR), 7:50238 (HEDL-SA—2665- 
FP) 


PLANT CELLS 
DNA Replication 
Similar replicon properties of higher plant cells with different 
S periods and genome sizes, 7:51644 
Morphology 
Cell shape in the alga Pediastrum (Hydrodictyaceae; 
Chlorophyta), 7:51642 
PLANT GROWTH 
Inhibition 
Relationship of 60-Hz electric-field parameters to the inhibition 
of growth of Pisum sativum roots, 7:51864 
Mathematical Models 
Model of growth and nitrogen demand in a loblolly pine 
plantation, 7:51504 (DP—1624) 
PLANTS 
See also ALGAE 
CASSAVA 
ENDANGERED SPECIES 
EUPHORBIA 
GRASS 
LEGUMINOSAE 
SHRUBS 
TREES 
Physiology 
Physiology of ecotypic plant response to sulfur dioxide in 
Geranium carolinianum L, 7:51844 
Water Requirements 
Soil-moisture retention curves for evaluating plant moisture 
availability of cover materials and coal refuse from the 
Staunton 1 reclamation demonstration project, 7:49098 
(ANL/LRP-TM—21) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
ROTATING PLASMA 
SOLID-STATE PLASMA 
Ukrainian Physics Journal, 7:51960 (AEC-tr—7411/10) 
Ukrainian Physics Journal, 7:51959 (AEC-tr—7411/11) 
Ukrainian Physics Journal, 7:51958 (AEC-tr—7411/12) 
Convective Instabilities 
Convective instability of a plasma slab in a magnetic field, 
7:52329 
Cylindrical Configuration 
Low-frequency linear response of a cylindrical tokamak with 
arbitrary cross-section to ‘helical’ perturbations, 7:52332 
Electric Potential 
Measurements with cylindrical Langmuir probes in a 
supersonic equilibrium plasma, 7:50696 
Electrodynamics 
Electrodynamics of plasma with a random scattering boundary, 
7:52302 (ITF—81-56-R) 
Fluid Flow 
Stability of parallel flow of a multi-component plasma, 7:52333 
Helical Instability 
Low-frequency linear response of a cylindrical tokamak with 
arbitrary cross-section to ‘helical’ perturbations, 7:52332 
Impurities 
Implementation of the reduced charge state method of 
calculating impurity transport, 7:52313 (ORNL/TM—8341) 
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PLASMA CONFINEMENT 
Interactions 


Interactions 
Dense matter in laser driven fusion - Laboratory experiments, 
7:52435 
Magnetic Fields 
Self-induced magnetic force of a toroidal current, 7:52434 
Magnetohydrodynamics 
Thresholds for the onset of fluid and magnetofluid turbulence, 
7:5227S (CONF-820694—1) 
Research Programs 
1980 Annual status report: thermonuclear fusion technology, 
7:52372 (EUR—7255) 
Stability 
Stability of parallel flow of a multi-component plasma, 7:52333 
Transport Theory 
Energy transport equations for a bumpy torus, 7:52324 
Turbulence 
Investigation of plasma turbulence in a theta-pinch discharge, 
7:52294 (INIS-mf—6860) 
PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 
Transverse losses of ions through outside probkotrons of an 
ambipolar trap in the case of infrequent collisions, 7:52276 
(UCRL-Trans—11753) 
PLASMA DIAGNOSTICS 
Backlighting prospects for ICF targets, 7:52320 (UCRL— 
86424) 
Activation Analysis 
Argon X-ray line imaging - A compression diagnostic for 
inertial confinement fusion targets, 7:52336 
Bremsstrahlung 

Measurements of continous x radiation and determination of 
energy distribution function of high energy electrons in ECR 
plasma, 7:52293 (INIS-mf—6859) 

Data Acquisition Systems 

System-wide data management for General Atomic’s Doublet 

III distributed computer system, 7:52284 (GA-A—16476) 
Electron Cyclotron-Resonance 

Electron cyclotron resonance as a plasma diagnostic technique 

in open traps, 7:52291 (IAE—3335/6) 
Exchange Interactions 

Measurement of excitation-exchange rates in hydrogen- 
deuterium plasma mixtures by laser-resonance fluorescence, 
7:52295 (INIS-mf—6861) 

Faraday Effect 

Phase modulator with high time and angular resolution for the 
measurement of Faraday rotation with a carrief-frequency 
polarimeter, 7:52300 (IPF—81-4) 

Fluorescence 

Dye laser fluorescence spectroscopy on the Doublet III 

tokamak, 7:52286 (GA-A—16736) 
Interferometers 

Real time two wavelength interferometer system, 7:52285 (GA- 

A—16496) 
Langmuir Probe 

Langmuir probe measurements of double-layers in a pulsed 
discharge, 7:52335 

Measurements with cylindrical Langmuir probes in a 
supersonic equilibrium plasma, 7:50696 

Spectroscopy 

Appendix to the paper T/sub (e)/ determination in low-density 
plasmas from the He I 3889 and 5016 Aa line intensities, 
7:52317 (TRITA-EPP—81-03) 

Measurement of excitation-exchange rates in hydrogen- 
deuterium plasma mixtures by laser-resonance fluorescence, 
7:52295 (INIS-mf—6861) 

Streak Photography 

Design of neutron streak camera for fusion diagnostics, 7:52319 
(UCRL—86162-Rev.1) 

Investigation of other operating points for the RCA streak tube 
in the Lawrence Livermore National Laboratory streak 
camera, 7:52321 (UCRL—87752) 

Synchrotron Radiation 

Measurements of continous x radiation and determination of 
energy distribution function of high energy electrons in ECR 
plasma, 7:52293 (INIS-mf—6859) 
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X-Ray Spectra 
Spot spectroscopy: local spectroscopic measurements within 
laser-produced plasmas. Interim report, 7:52402 (NRL-MR— 
4812) 
Time-resolved x-ray line diagnostics of laser-produced plasmas, 
7:52414 (UCRL—87422) 
PLASMA FOCUS 
Efficiency 
Influence of high voltages on a plasma focus - an experimental 
study, 7:52299 (IPF—81-2) 
PLASMA GUNS 
Beam Shaping 
Electron beam formation in high-current diode, 7:51268 
(JINR—9-8 1-573) 
PLASMA MACROINSTABILITIES 


See also HELMHOLTZ INSTABILITY 
PARAMETRIC INSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 


Analytical Solution 
Major disruptions, inverse cascades, and the Strauss equations, 
7:52278 (CONF-820618—9) 
Nonlinear Problems 
Nonlinear evolution of MHD instabilities, 7:52289 (IAE— 
3300/1) 
PLATINUM 
Catalytic Effects 
Continuous chemical-reaction chromatography. Progress 
report, February 1, 1981-January 15, 1982, 7:51015 
(DOE/ER/02945—S) 
PLATINUM ALLOYS 
Crystal Structure 
Structure of the systems Pu-Ru-C, Pu-Rh-C, and Pu-Pd-C 
(zum aufbau der systeme Pu-Ru-C, Pu-Rh-C and Pu-Pd-C), 
7:50847 (EUR—6408-DE) 
PLATINUM OXIDES 
Crystal Structure 
Neutron powder diffraction study of two sodium platinum 
oxides: Nasub(1.0)PtsO,4 and Nasub(0.73)PtsO,, 7:50941 
Neutron Diffraction 
Neutron powder diffraction study of two sodium platinum 
oxides: Nasub(1.0)PtsO, and Nasub(0.73)PtsO,, 7:50941 
PLOIDY 
Cell Flow Systems 
Ploidy and DNA distribution analysis of spontaneous dog 
tumors by flow cytometry, 7:51638 
PLT DEVICES 
(Princeton Large Torus.) 
Neutral Atom Beam Injection 
Correlation of radiation with operating parameters during PLT 
neutral injection, 7:52327 
Plasma Density 
Density rise experiment on PLT, 7:52404 (PPPL—1894) 
Reactor Fueling 
Density rise experiment on PLT, 7:52404 (PPPL—1894) 
PLUMES 
Mathematical Models 
Survey of plume models for atmospheric application, 7:51444 
(EPRI-EA—224) 
PLUTONIUM 
Depolymerization 
Method of removing Pu(IV) polymer from nuclear fuel 
reclaiming liquid (Patent), 7:49325 
Emission Spectroscopy , 
Destructive methods that can be put into use for analysis of 
fissile material in a reprocessing plant, 7:49426 (DP-tr—23) 
Potential applications of inductively coupled plasma atomic 
spectroscopy to the analysis, characterization, and 
management of nuclear wastes, 7:49363 (IS—4796) 
Gravimetric Analysis 
Destructive methods that can be put into use for analysis of 
fissile material in a reprocessing plant, 7:49426 (DP-tr—23) 
Isotope Dilution 
Destructive methods that can be put into use for analysis of 
fissile material in a reprocessing plant, 7:49426 (DP-tr—23) 
Nuclear Materials Management 
Destructive methods that can be put into use for analysis of 
fissile material in a reprocessing plant, 7:49426 (DP-tr—23) 
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Radiation Monitoring 
Environmental status of the Hanford Site for CY-1981, 7:51516 
(PNL—4212) 
Recovery 
Method of removing Pu(IV) polymer from nuclear fuel 
reclaiming liquid (Patent), 7:49325 
Separation Processes 
Method of removing Pu(IV) polymer from nuclear fuel 
reclaiming liquid (Patent), 7:49325 
Spectrophotometry 
Destructive methods that can be put into use for analysis of 
fissile material in a reprocessing plant, 7:49426 (DP-tr—23) 
Titration 
Destructive methods that can be put into use for analysis of 
fissile material in a reprocessing plant, 7:49426 (DP-tr—23) 
Voltametry 
Destructive methods that can be put into use for analysis of 
fissile material in a reprocessing plant, 7:49426 (DP-tr—23) 
X-Ray Fluorescence Analysis 
Destructive methods that can be put into use for analysis of 
fissile material in a reprocessing plant, 7:49426 (DP-tr—23) 
PLUTONIUM 237 
K Capture 
Nuclear excitation by electron transition (NEET) in 7°7Np 
exhibited by K x-ray spectrum in the EC decay of °7Pu, 
7:52188 (JAERI-M—9362) 
Sorption 
Geochemical studies of sorption and transport of radionuclides 
in rock media, 7:49393 (UCRL—52929) 
PLUTONIUM 238 
Radiation Monitoring 
Sediment and radionuclide transport in rivers. Phase 2. Field 
sampling program for Cattaraugus and Buttermilk Creeks, 
New York, 7:49413 (NUREG/CR—1030-Vol.2) 
Radiation Monitors 
Radon-immune air monitor for plutonium, 7:51489 
(ORNL/TM—8389) 
Radioisotope Heat Sources 
Space nuclear safety and fuels program, December 1981, 
7:49460 (LA—9311-PR) 
Space nuclear safety and fuels program, November 1981, 
7:49459 (LA—9309-Pr) 
PLUTONIUM 239 
Delayed Radiation Effects 
Osteosarcomas among beagles exposed to *°*plutonium, 
7:51729 (DOE/EV/10428—13) 
Environmental Transport 
Development of a multimedia radionuclide exposure model for 
low-level waste management, 7:49416 (PNL—3370) 
Monthly Variations 
Plutonium and americium export to the North-east Pacific 
Ocean by Columbia River runoff, 7:51566 
Radiation Monitoring 
Sediment and radionuclide transport in rivers. Phase 2. Field 
sampling program for Cattaraugus and Buttermilk Creeks, 
New York, 7:49413 (NUREG/CR—1030-Vol.2) 
Radiation Monitors 
Radon-immune air monitor for plutonium, 7:51489 
(ORNL/TM—8389) 
PLUTONIUM 240 
Monthly Variations 
Plutonium and americium export to the North-east Pacific 
Ocean by Columbia River runoff, 7:51566 
Radiation Monitoring 
Sediment and radionuclide transport in rivers. Phase 2. Field 
sampling program for Cattaraugus and Buttermilk Creeks, 
New York, 7:49413 (NUREG/CR—1030-Vol.2) 
PLUTONIUM 240 TARGET 
Neutron Reactions 
Nuclear-spectroscopy problems studied with neutrons, 7:52146 
(CONF-820658—1) 
Review of fast-neutron capture cross sections of the higher 
plutonium isotopes and Am-241, 7:52183 (CONF-820438—1) 
PLUTONIUM 241 TARGET 
Neutron Reactions 
Review of fast-neutron capture cross sections of the higher 
plutonium isotopes and Am-241, 7:52183 (CONF-820438—1) 


PLUTONIUM RECYCLE 
Fuel-Cladding Interactions 


PLUTONIUM 242 
Radiation Monitoring 
Automated monitoring of in-process plutonium concentration, 
7:49326 
PLUTONIUM 242 TARGET 
Neutron Reactions 
Review of fast-neutron capture cross sections of the higher 
plutonium isotopes and Am-241, 7:52183 (CONF-820438—1) 
PLUTONIUM ALLOYS 
Crystal Structure 
Structure of the systems Pu-Ru-C, Pu-Rh-C, and Pu-Pd-C 
(zum aufbau der systeme Pu-Ru-C, Pu-Rh-C and Pu-Pd-C), 
7:50847 (EUR—6408-DE) 
PLUTONIUM DIOXIDE 
Chemical Preparation 
Secure Automated Fabrication: a system design description 
(SDD), section 1, 7:50260 (DOE/SF/71031—T29) 
Fabrication 
Fuel-pellet-fabrication experience using direct-denitration- 
recycle-PuO2-coprecipitated mixed oxide, 7:50935 (HEDL- 
SA—2167) 
Remote fabrication of nuclear fuel: a secure automated 
fabrication overview, 7:50232 (HEDL-SA—2410-FP) 
Testing of remote equipment for the Secure Automated 
Fabrication Line, 7:50236 (HEDL-SA—2586-FP) 
Tokai works annual progress report, January 1979-March 1980, 
7:50939 (PNCT—831-80-01) 
Materials Handling ; 
Remote fabrication of nuclear fuel: a secure automated 
fabrication overview, 7:50232 (HEDL-SA—2410-FP) 
Mechanical Properties 
Tokai works annual progress report, January 1979-March 1980, 
7:50939 (PNCT—831-80-01) 
Pelletizing 
Secure Automated Fabrication: a system design description 
(SDD), section 1, 7:50260 (DOE/SF/71031—T29) 
Physical Radiation Effects 
Breeder reactor fuel development in the USA, 7:50239 
(HEDL-SA—2691-FP) 
Vapor Pressure : 
In-pile measurement of the total vapor pressure of liquid-oxide 
fuels (No data), 7:50940 (SAND—82-0089C) 
PLUTONIUM ISOTOPES 
Calorimetry 
Qualifying nondestructive assay for plutonium accountancy 
measurements, 7:49440 (MLM—2964-OP) 
Gamma Spectroscopy 
Qualifying nondestructive assay for plutonium accountancy 
measurements, 7:49440 (MLM—2964-OP) 
Nuclear Materials Management 
Qualifying nondestructive assay for plutonium accountancy 
measurements, 7:49440 (MLM—2964-OP) 
Radiation Monitoring 
Automated monitoring of in-process plutonium concentration, 
7:49326 
Radioecological Concentration 
Environmental radioactivity in Denmark in 1980, 7:51491 
(RISO-R—447) 
PLUTONIUM OXIDES 
Retention 
Radiation dose estimates and hazard evaluations for inhaled 
airborne radionuclides. Annual progress report, July 1980- 
June 1981, 7:51744 (NUREG/CR—2512) 
Tissue Distribution 
Radiation dose estimates and hazard evaluations for inhaled 
airborne radionuclides. Annual progress report, July 1980- 
June 1981, 7:51744 (NUREG/CR—2512) 
PLUTONIUM PRODUCTION REACTORS 
See also N-REACTOR 
Fuel-Cladding Interactions 
Effect of water chemistry on the erosion-corrosion of 
aluminum in high temperature high velocity water, 7:50384 
PLUTONIUM RECYCLE: 
1980 Annual status report: plutonium fuels and actinide 
research, 7:50289 (EUR—7250) 
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PLUTONIUM RECYCLE 
Fuel-Cladding Interactions 


Control and safety of light water reactors fuelled with 
plutonium. Synthesis Report, 7:50426 (EUR—7368) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNC 
(Power Reactor Nuclear Fuel Development Corporation.) 
Personnel Monitoring 
Personal exposure control using TLD, 7:51750 (UTNL-R— 
0073) 
POLARIMETERS 
Design 
Polarimeters at KEK, 7:51272 (KEK—81-3) 
Modulation 

Phase modulator with high time and angular resolution for the 
measurement of Faraday rotation with a carrief-frequency 
polarimeter, 7:52300 (IPF—81-4) 

POLARIZATION 

(For the process and condition in classical physics only; see also 
SPIN ORIENTATION.) 

Optical polarimetry of Comet West 1976 VI, 7:51922 

POLARIZED BEAMS 
Elastic Scattering 
Spin effects in large angle scattering, 7:52024 (IFVE-OTF—81- 
29) 
Ton Sources 
Polarized negative ions, 7:51943 (DOE/ER/40010—941) 
POLARIZED TARGETS 
Design 

Development of a laser optically pumped polarized target for 
use in heavy-ion physics (754 4*°Eu), 7:51254 (CONF- 
820428—3) 

POLITICAL ASPECTS 
Decision Making 

Joint federal research and development process to meet state 
and local needs. Part 1. Science and technology and political 
decision making, 7:50570 (DOE/CS/20251—T1-Pt.1) 

Joint federal research and development process to meet state 
and local needs. Part 2. Federal response mechanism, 
7:50571 (DOE/CS/20251—T1-Pt.2) 

Joint federal research and development process to meet state 
and local needs. Part 3. Catalog of federal science and 
technology resources, 7:50572 (DOE/CS/20251—T1-Pt.3) 

POLLUTANTS 
Chemical Composition 

Review: atmospheric deposition and plant assimilation of gases 

and particles, 7:51474 
Foliar Uptake 

Review: atmospheric deposition and plant assimilation of gases 

and particles, 7:51474 
Toxicity 

Recultivation rate of pine forests damaged by smoke, 7:51822 

(NP—2903755) 
POLLUTION 

(For nonradioactive pollution only; see also 

CONTAMINATION.) 


See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
LAND POLLUTION 
THERMAL POLLUTION 
WATER POLLUTION 


Biological Indicators 
Monitoring inorganic pollutants in domestic and farm animals, 
7:51861 
Terrestrial vertebrate animals as biological monitors of 
pollution, 7:51513 
Monitoring 
Monitoring environmental materials and specimen banking 
using terrestrial insects with particular reference to inorganic 
substances and pesticides, 7:50558 
Public Health 
Toxicology Information Response Center: a ten-year 
perspective, 7:51806 (CONF-820624—3) 
POLLUTION ABATEMENT 
Planning 
Environmental assessment of the US Department of Energy's 
solar-thermal technology program, 7:51582 (UCLA— 
12/1372) 
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POLLUTION REGULATIONS 
Compliance 
Appropriately determining the net air quality impact of 
emission alterations in a regulatory context, 7:50557 
Enforcement 
Implications of the stochastic approach to air-quality 
regulations, 7:51496 (CONF-820627—9) 
Mathematical Models 
On the applicability of market solutions to environmental 
problems, 7:51579 
POLYATOMIC MOLECULES 
Dissociation 
Multiphoton dissociation of polyatomic molecules, 7:51957 
POLYCYCLIC AROMATIC HYDROCARBONS 
See also 3-METHYLCHOLANTHRENE 
Atmospheric Chemistry 
Nitro derivatives of polynuclear aromatics: formation, 
presence, and transformation in stack and exhaust gases and 
in the atmosphere, 7:51465 (RISO-R—455) 
Biological Effects 
Molecular biology of environmental aromatic hydrocarbons. 
Progress report for the period March 1979-March 1982, 
7:51560 (DOE/EV/10328—3) 
Carcinogenesis 
Syngeneic immune response to rat tracheal epithelial cells 
transformed in vitro by N-methyl-N-nitro-N- 
nitrosoguanidine, 7:51854 
Chromatography 
Solvent extraction of low-molecular-weight polycyclic 
aromatic hydrocarbons from reversed-phase liquid 
chromatographic effluents, 7:50988 
Decomposition 
Degradation of polycyclie aromatic hydrocarbons during 
sampling, 7:51426 (IVL-B—594) 
Extraction Chromatography 
Identification and quantitative determination of polychlorinated 
biphenyls and polynuclear aromatic hydrocarbons in fly ash 
from municipal incinerators by gas chromatography with 
electron-capture detection and gas chromatography-mass 
spectrometry (Fluoranthene, benzanthracene, triphenylene, 
benzopyrene, methylchrysenes, benzofluoranthrenes, 
benzoperylene, coronene), 7:50995 
Fluorescence Spectroscopy 
Mass spectrometric and fluorimetric identification and 
determination of polycyclic aromatic hydrocarbons in urban 
air (Fluoranthrene, benzoanthracene, benzopyrene; 
benzofluoranthrene, benzoperylene, indenopyrene), 7:51626 
Rapid-screening-luminescence techniques for trace organic 
analysis, 7:51437 (CONF-820381—2) 
Rotationally cooled laser induced fluorescence determination 
of polycyclic aromatic hydrocarbons, 7:50989 
Gas Chromatography 
Identification and quantitative determination of polychlorinated 
biphenyls and polynuclear aromatic hydrocarbons in fly ash 
from municipal incinerators by gas chromatography with 
electron-capture detection and gas chromatography-mass 
spectrometry (Fluoranthene, benzanthracene, triphenylene, 
benzopyrene, methylchrysenes, benzofluoranthrenes, 
benzoperylene, coronene), 7:50995 
Selective detection of amino polycyclic aromatic compounds in 
solvent refined coal, 7:49077 
Genetic Effects 
Health effects of combustion-generated soot and polycyclic 
aromatic hydrocarbons. Progress report, May 1, 1979-April 
30, 1980 (Lead abstract), 7:51809 (DOE/EV/04267—3) 
Liquid Column Chromatography 
Isolation of mutagenic aromatic amines from a coal conversion 
oil by cation exchange chromatography, 7:51025 
Mass Spectroscopy 
Identification and quantitative determination of polychlorinated 
biphenyls and polynuclear aromatic hydrocarbons in fly ash 
from municipal incinerators by gas chromatography with 
electron-capture detection and gas chromatography-mass 
spectrometry (Fluoranthene, benzanthracene, triphenylene, 
benzopyrene, methylchrysenes, benzofluoranthrenes, 
benzoperylene, coronene), 7:50995 
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Mass spectrometric and fluorimetric identification and 
determination of polycyclic aromatic hydrocarbons in urban 
air (Fluoranthrene, benzoanthracene, benzopyrene; 
benzofluoranthrene, benzoperylene, indenopyrene), 7:51626 

Metabolism 

Health effects of combustion-generated soot and polycyclic 
aromatic hydrocarbons. Progress report, May 1, 1979-April 
30, 1980 (Lead abstract), 7:51809 (DOE/EV/04267—3) 

Photochemistry 

Solar-induced organic photochemistry at semiconductor 
surfaces. Progress report on research conducted in 1980- 
1982, 7:49583 (DOE/ER/05528—36) 

Redox Reactions 

Solar-induced organic photochemistry at semiconductor 
surfaces. Progress report on research conducted in 1980- 
1982, 7:49583 (DOE/ER/05528—36) 

Sampling 

Degradation of polycyclie aromatic hydrocarbons during 

sampling, 7:51426 (IVL-B—594) 
Solvent Extraction 

Solvent extraction of low-molecular-weight polycyclic 
aromatic hydrocarbons from reversed-phase liquid 
chromatographic effluents, 7:50988 

Thin-Layer Chromatography 

Mass spectrometric and fluorimetric identification and 
determination of polycyclic aromatic hydrocarbons in urban 
air (Fluoranthrene, benzoanthracene, benzopyrene; 
benzofluoranthrene, benzoperylene, indenopyrene), 7:51626 

POLYESTERS 
See also MYLAR 
Chemical Radiation Effects 
Modification of synthetic fibers by radiation-induced grafting, 
7:51042 (JAERI-M—9481) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Chemical Reactions 

Study by pulse radiolysis of the diffusion controlled reaction 
kinetics of the OH radical with polymers and oligomers in 
aqueous solution, 7:51040 (CEA-tr—1-737-4) 

POLYETHYLENES 
Aging 

Basic study of the aging process in solid-dielectric cables 

(second annual report), 7:50140 (DOE/ET/29239—2) 
Biological Fouling 

OTEC biofouling, corrosion, and materials program. Progress 
report, March 1978-March 1981, 7:49786 (ANL/OTEC- 
BCM—024) 

Charged-Particle Transport 

Energy losses and inelastic mean free paths of low-energy 

electrons in polyethylene, 7:52236 
Corrosion Resistance 

OTEC biofouling, corrosion, and materials program. Progress 
report, March 1978-March 1981, 7:49786 (ANL/OTEC- 
BCM—024) 

Dielectric Properties 

Basic study of the aging process in solid-dielectric cables 

(second annual report), 7:50140 (DOE/ET/29239—2) 
Stopping Power 
Energy losses and inelastic mean free paths of low-energy 
electrons in polyethylene, 7:52236 
POLYHYDROXYAROMATICS 
See POLYPHENOLS 
POLYISOPRENE 
Extraction 
Renewable replacements for petrochemicals. Final report, 
January 1981-February 1982, 7:49590 (DOE/R5/10214—2) 
POLYMERS 
See also ELASTOMERS 
SILICONES 

Chemical characterization problems of water-soluble polymers, 

7:49183 
Decomposition 

Use of FT-IR reflection-absorbance spectroscopy to study 
photochemical degradation of polymeric coatings on 
mirrors, 7:49897 (SERI/TP—255-1513) 


PONDS 
Sensible Heat Storage 


Infrared Spectra 
Use of FT-IR reflection-absorbance spectroscopy to study 
photochemical degradation of polymeric coatings on 
mirrors, 7:49897 (SERI/TP—255-1513) 
Materials Testing 
Shallow Solar Pond Collector evolution through polymer 
testing and selection, 7:49901 (UCRL—86746) 
Meetings 
Review of polymer requirements for solar-thermal energy 
systems conference proceedings, 7:49778 (SERI/CP—251- 
1419) 
Photochemical Reactions 
Use of FT-IR reflection-absorbance spectroscopy to study 
photochemical degradation of polymeric coatings on 
mirrors, 7:49897 (SERI/TP—255-1513) 
Research Programs 
Improved polymers for enhanced oil recovery: synthesis and 
rheology. Fourth annual report, October 1980-September 
1981, 7:49173 (DOE/BC/10321—5) 
Rheology 
Improved polymers for enhanced oil recovery: synthesis and 
rheology. Fourth annual report, October 1980-September 
1981, 7:49173 (DOE/BC/10321—5) 
Spectrophotometry 
Use of FT-IR reflection-absorbance spectroscopy to study 
photochemical degradation of polymeric coatings on 
mirrors, 7:49897 (SERI/TP—255-1513) 
Structural Chemical Analysis 
Improved polymers for enhanced oil recovery: synthesis and 
rheology. Fourth annual report, October 1980-September 
1981, 7:49173 (DOE/BC/10321—5) 
Surface Coating 
Solar energy conversion: photoelectrochemical and 
electrochemical studies of organic conducting polymer- 
coated electrodes in aqueous electrolyte, 7:49627 
(SERI/TP—233-1500) 
Synthesis 
Improved polymers for enhanced oil recovery: synthesis and 
rheology. Fourth annual report, October 1980-September 
1981, 7:49173 (DOE/BC/10321—5) 
POLYNUCLEAR HYDROCARBONS 
See CONDENSED AROMATICS 
POLYPHENOLS 
Extraction 
Renewable replacements for petrochemicals. Final report, 
January 1981-February 1982, 7:49590 (DOE/R5/10214—2) 
POLYSACCHARIDES 


See also CELLULOSE 
GLYCOGEN 
HEMICELLULOSE 
LIGNIN 


Chemical characterization problems of water-soluble polymers, 
7:49183 
Secretion 
Host-symbiont interactions-V. The structure of acidic 
extracellular polysaccharides secreted by Rhizobium 
leguminosarum and Rhizobium trifolii, 7:51705 
Structural Chemical Analysis 
Host-symbiont interactions-V. The structure of acidic 
extracellular polysaccharides secreted by Rhizobium 
leguminosarum and Rhizobium trifolii, 7:51705 
POLYSTYRENE 
Microstructure 
Microstructural analysis of ion containing polymers. Progress 
report, July 1, 1981-December 31, 1981, 7:50946 
(DOE/ER/10922—1) 
POLYSULFIDES 
See SULFIDES 
POLYTETRAFLUORETHYLENE 
See TEFLON 
PONDS 


See also SOLAR PONDS 
See LAKES 


Sensible Heat Storage 
Annual collection and storage of solar energy for the heating 
of buildings. Final report, May 1976-September 1978, 
7:49841 (DOE/CS/35136—78/2) 
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PONDS 
Sensible Heat Storage 


POOL CRITICAL ASSEMBLY ORNL 
See ORNL-PCA REACTOR 
POOR PEOPLE 
See LOW INCOME GROUPS 
POPULATIONS 
See also HUMAN POPULATIONS 
Comparative Evaluations 
A comparison of chorions from eggs of northern and southern 
populations of Fundulus heteroclitus, 7:51648 
POROUS MATERIALS 
Heat Flow 
Practical method for modeling fluid and heat flow in fractured 
porous media, 7:49939 (LBL—13487) 
Heat Transfer 
Equivalent continuum model for fluid flow, heat and mass 
transport in geologic materials, 7:49406 
Mass Transfer 
Equivalent continuum model for fluid flow, heat and mass 
transport in geologic materials, 7:49406 
Nucleate Boiling 
Characteristics of nucleate pool boiling from porous metallic 
coatings, 7:51130 
Two-Phase Flow 
Practical method for modeling fluid and heat flow in fractured 
porous media, 7:49939 (LBL—13487) 
PORPHYRINS 


See also CHLOROPHYLL 
MYOGLOBIN 


Chemically modified carbon, nickel and platinum electrodes. 
Final report, 1/15/80-8/31/81, 7:51027 (DOE/ER/10589— 
1(FINAL)) 

Synthesis 
Improved synthesis of surfactant porphyrins, 7:49688 
PORTSMOUTH CENTRIFUGE ENRICHMENT PLANT 
Construction 

Project control through integration of cost and schedule, 

7:49318 (DOE/AD/20626—T1) 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
Maintenance Facilities 
Reliability study: maintenance facilities Portsmouth Gaseous 
Diffusion Plant, 7:49312 (GAT—1027) 
POSITIVE IONS 
See CATIONS 
POSITRON COMPUTED TOMOGRAPHY 
Ge Semiconductor Detectors 

Theoretical analysis of the use of germanium detectors for 

time-of-flight emission tomography, 7:51357 (LBL—14401) 
Sensitivity 

Comparison of detector materials for time-of-flight positron 
tomography, 7:51673 (LBL—14544) 

Dynamic positron emission tomography in man using small 
bismuth germanate crystals, 7:51356 (LBL—14308) 

Spatial Resolution 

Dynamic positron emission tomography in man using small 

bismuth germanate crystals, 7:51356 (LBL—14308) 
POSITRONS 
Particle Production 

Observation of pi e* -events in antineutrino-nucleon 

interactions, 7:51980 (IFVE-ONF—81-65) 
POTASSIUM 
Activation Analysis 

Instrumental activation analysis of molybdenites, 7:50982 (ZfI- 
Mitt—46) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Monitoring 

MAP%3S precipitation chemistry network: fourth periodic 

summary report (1980), 7:51462 (PNL—4144) 


. 
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Spectrophotometry 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 
POTASSIUM 40 
Beta-Minus Decay 
Role of isobar-hole excitations in the quenching of the 
4©K(B~ )*°Ca transition, 7:52141 
POTASSIUM 49 
Beta-Minus Decay 
4°K beta decay, 7:52132 (CERN-EP—81-170) 
POTASSIUM ALLOYS 
Fabrication 
Study of mechanical properties and preparation techniques of 
lead-hydrogen alloys, 7:50884 (NP—2903659) 
Hydridation 
Study of mechanical properties and preparation techniques of 
lead-hydrogen alloys, 7:50884 (NP—2903659) 
POTASSIUM CHLORIDES 
Absorption Spectra 
Inclusion of frequency shifts with electronic excitation in the 
calculation of multiple-order resonance Raman profile line 
shapes from optical absorption data, 7:51950 
Positron Channeling 
Characteristics of the radiation from planar channeled 
positrons through crystals like NaCl and CaF2, 7:50953 
(JINR-D—17-81-250) 
POTASSIUM NITRATES 
Corrosive Effects 
Final report on low-cycle fatigue and creep-fatigue testing of 
salt-filled alloy 800 specimens, 7:49777 (SAND—82-8182) 
POTASSIUM PERCHLORATES 
Compatibility 
The stability and compatibility of TiH/sub x//KCIO, 
pyrotechnics, 7:51412 
Stability 
The stability and compatibility of TiH/sub x//KCIO, 
pyrotechnics, 7:51412 
POTASSIUM PHOSPHATES 
Baking 
Effect of baking and pulsed laser irradiation on the bulk laser 
damage threshold of potassium dihydrogen phosphate 
crystals, 7:51035 
Photolysis 
Effect of baking and pulsed laser irradiation on the bulk laser 
damage threshold of potassium dihydrogen phosphate 
crystals, 7:51035 
POTHEADS 
Cooling Systems 
High-ampacity terminations. Final report, 7:50143 (EPRI-EL— 
2233) 
Design 
Horizontal cryogenic bushing for the termination of an ac 
superconducting power transmission line, 7:50130 (BNL— 
29950) 
Fabrication 
Horizontal cryogenic bushing for the termination of an ac 
superconducting power transmission line, 7:50130 (BNL— 
29950) 
Performance 
Horizontal cryogenic bushing for the termination of an ac 
superconducting power transmission line, 7:50130 (BNL— 
29950) 
POWER CONDITIONING CIRCUITS 
Comparative Evaluations 
Investigation of a family of power conditioners integrated into 
utility grid. Category 2. Intermediate power conditioner, 
7:49723 (SAND—81-7042) 
Control Systems 
Control theory and electrical networks; towards an 
understanding of energy-efficient power-conversion 
networks. Final report, 7:51142 (DOE/ER/10018—T1) 
Design 
Investigation of a family of power conditioners integrated into 
the utility grid. Final report, 7:49722 (SAND—81-7041) 
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Investigation of a family of power conditioners integrated into 
utility grid. Category 2. Intermediate power conditioner, 
7:49723 (SAND—81-7042) 

Efficiency 

Control theory and electrical networks; towards an 
understanding of energy-efficient power-conversion 
networks. Final report, 7:51142 (DOE/ER/10018—T1) 

Equipment Interfaces 
Investigation of a family of power conditioners integrated into 
the utility grid. Final report, 7:49722 (SAND—81-7041) 
Performance 
Power conditioning, 7:51141 (CONF-801203—) 
Research Programs 
Power conditioning, 7:51141 (CONF-801203—) 
Stability 

Control theory and electrical networks; towards an 
understanding of energy-efficient power-conversion 
networks. Final report, 7:51142 (DOE/ER/10018—T1) 

Technology Assessment 

Investigation of a family of power conditioners integrated into 

the utility grid. Final report, 7:49722 (SAND—81-7041) 
POWER DEMAND 
Forecasting 

Design of a multiregional economic model for forecasting 
electricity consumption and peak load. Final report, 7:50642 
(EPRI-EA—2232) 

Integrated system for forecasting electric energy and load for 
states and utility service areas, 7:50643 (NUREG/CR—2692) 

Regional Analysis 

Design of a multiregional economic model for forecasting 
electricity consumption and peak load. Final report, 7:50642 
(EPRI-EA—2232) 

POWER DISTRIBUTION 
Automation 

Influence of dispersed storage and generation on 
communication requirements for load management and 
distribution automation and control, 7:50131 (CONF- 
801203—) 

Control Systems 

Influence of dispersed storage and generation on 
communication requirements for load management and 
distribution automation and control, 7:50131 (CONF- 
801203—) 

POWER GENERATION 
See also COGENERATION 
Economics 

Economics of near-term alternatives for coal based electricity 

generation, 7:50120 
Energy Substitution 

Economics of near-term alternatives for coal based electricity 

generation, 7:50120 
Research Programs 

1982 to 1986 research and development program plan, 7:50566 

(EPRI-P—2155-SP) 
Technology Assessment 

Arizona's energy sources for electrical power generation. 
Research report No. 011, 7:50614 (NP—2906199) 

POWER PLANT AND INDUSTRIAL FUEL USE ACT 
Compliance 

Procedure for matching synfuel users with potential suppliers. 
Appendix B. Proposed and ongoing synthetic fuel 
production projects, 7:50631 (DOE/RG/10303—T1-App.B) 

Environmental Impacts 

Northeast regional environmental impact study: reference 
document for the health effects of air pollution, 7:50553 
(ANL/ES—121) 

POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
THERMAL POWER PLANTS 
WIND POWER PLANTS 
Environmental Effects 

An analysis of the ability to detect reductions in year-class 
strength of the Hudson River white perch (Morone 
americana) population, 7:50129 


POWER REACTORS 
Pressure Vessels 


Equipment 
Final report of performance under Contract No. AC01-80ET- 
41109 for the Department of Energy. Part I. (Phase A001): 
ASPEN support and the development of the FAST 
methodology, 7:51081 (DOE/ET/41109—T1-Pt.1) 
Fuel Cells 
Fuel cells and biomass, 7:50697 (CONF-801203—) 
Power Generation 
Historical energy statistics. 4th Edition, 7:50647 (NP—2902470) 


POWER POOLS 


See INTERCONNECTED POWER SYSTEMS 


POWER REACTORS 


See also ARKANSAS-1 REACTOR 
ARKANSAS-2 REACTOR 
ATUCHA REACTOR 
BELLEFONTE-1 REACTOR 
BELLEFONTE-2 REACTOR 
BIG ROCK POINT REACTOR 
BROWNS FERRY-1 REACTOR 
BROWNS FERRY-2 REACTOR 
CALHOUN-1 REACTOR 
CALVERT CLIFFS-1 REACTOR 
CALVERT CLIFFS-2 REACTOR 
CHEROKEE-1 REACTOR 
CLINCH RIVER BREEDER REACTOR 
CLINTON-1] REACTOR 
CONNECTICUT YANKEE REACTOR 
COOK-1 REACTOR 
COOK-2 REACTOR 
CRYSTAL RIVER-3 REACTOR 
DRESDEN-1 REACTOR 
DRESDEN-2 REACTOR 
DRESDEN-3 REACTOR 
EBR-2 REACTOR 
FITZPATRICK REACTOR 
GINNA-1 REACTOR 
GRAND GULF-] REACTOR 
GRAND GULF-2 REACTOR 
GROHNDE REACTOR 
LACBWR REACTOR 
LENINGRAD-] REACTOR 
LUCIE-1 REACTOR 
LUCIE-2 REACTOR 
MARVIKEN REACTOR 
MC GUIRE-2 REACTOR 
MILLSTONE-1 REACTOR 
NINE MILE POINT-1 REACTOR 
NINE MILE POINT-2 REACTOR 
N-REACTOR 
OCONEE-1 REACTOR 
OCONEE-2 REACTOR 
OCONEE-3 REACTOR 
OYSTER CREEK-1 REACTOR 
PALISADES-1 REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
PFR REACTOR 
PROCESS HEAT REACTORS 
RANCHO SECO-1 REACTOR 
RANCHO SECO-2 REACTOR 
RINGHALS-1] REACTOR 
RINGHALS-2 REACTOR 
RINGHALS-3 REACTOR 
ROWE YANKEE REACTOR 
SAN ONOFRE-1 REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
SUSQUEHANNA-1 REACTOR 
THREE MILE ISLAND-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
TURKEY POINT-3 REACTOR 
TURKEY POINT-4 REACTOR 
WATERFORD-3 REACTOR 
WATTS BAR-1 REACTOR 
WATTS BAR-2 REACTOR 
WNP-1 REACTOR 
WWER TYPE REACTORS 
ZION-1 REACTOR 


Containment Systems 
Gas explosions and their effects upon reactor components 
which are vital from a safety point of view, 7:50514 (BG- 
Trans—5763) 
Plutonium Recycle 
1980 Annual status report: plutonium fuels and actinide 
research, 7:50289 (EUR—7250) 
Pressure Vessels 
Contribution to the dynamic analysis of prestressed and 
preloaded spring-mass systems of variable structure under 
shock load, 7:50437 (INIS-mf—6952) 
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POWER SUBSTATIONS 
Reactor Accidents 


Reactor Accidents 

Statistical evaluation of design-error related nuclear reactor 

accidents, 7:50504 
Reactor Safety 

Gas explosions and their effects upon reactor components 
which are vital from a safety point of view, 7:50514 (BG- 
Trans—5763) 

POWER SUBSTATIONS 
Design 
Compact terminal equipment, 7:50134 (CONF-801203—) 
Size 
Compact terminal equipment, 7:50134 (CONF-801203—) 
POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 
Design 
Power systems for the Doublet III 2-MW ECH system, 
7:52375 (GA-A—16495) 
POWER SYSTEMS 
See also AC SYSTEMS 
INTERCONNECTED POWER SYSTEMS 
Control Systems 

Influence of dispersed storage and generation on 
communication requirements for load management and 
distribution automation and control, 7:50131 (CONF- 
801203—) 

Dispersed Storage and Generation 

Comprehensive overview paper on electric energy systems for 
renewable energy technologies, 7:50635 (CONF-801203—) 

Value of dispersed intermittent electricity generation, 7:50634 
(CONF-801203—) 

Load Management 

Comprehensive overview paper on electric energy systems for 
renewable energy technologies, 7:50635 (CONF-801203—) 

Dynamic model of power-system operation incorporating load 
control, 7:50135 (CONF-811206—4) 

Influence of dispersed storage and generation on 
communication requirements for load management and 
distribution automation and control, 7:50131 (CONF- 
801203—) 

Storage: strategic element in energy management, 7:50515 
(CONF-801203—) 

Value of dispersed intermittent electricity generation, 7:50634 
(CONF-801203—) 

Zinc-chloride energy-storage systems, 7:50530 (CONF- 
801203—) 

Off-Peak Energy Storage 

Zinc-chloride energy-storage systems, 7:50530 (CONF- 

801203—) 
Operation 

Dynamic model of power-system operation incorporating load 

control, 7:50135 (CONF-811206—4) 
Outages 

Cost of electric-power interruptions to residences in the 

Tennessee Valley, 7:50145 (ORAU/IEA—82-4(M)) 
Reliability 

Electric system impacts of dispersed energy technologies, 

7:50633 (CONF-801203—) 
Stability 

Phase II: frequency domain analysis of low-frequency 
oscillations in large electric power systems. Volume 5. 
Studies of a large system. Final report (Using AESOPS 
computer code), 7:50144 (EPRI-EL—2348-Vol.5) 

POWER TRANSMISSION 
See also UNDERGROUND POWER TRANSMISSION 
Research Programs 
1982 to 1986 research and development progrem plan, 7:50566 
(EPRI-P—2155-SP) 
POWER TRANSMISSION LINES 
Design 
EHV and UHV transmission lines: electrical, structural, and 


environmental design concepts and evaluations, 7:50138 
(DOE/ET/29236—2) 
Electric Cables 


Basic study of the aging process in solid dielectric cables. Part 
1, 7:50139 (DOE/ET/29239—1-Vol.1) 
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Electric Fields 
Biological effects of electrical and magnetic fields from power 
transmission lines - with an evaluation of possible hazards. A 
literature study, 7:50147 (SIS—1981-6) 
Biological effects of electric and magnetic fields, summary of a 
literature study, 7:50148 (SIS—1981:8) 
Environmental Impacts 
300-kV international submarine transmission line: Erie, 
Pennsylvania to Nanticoke, Ontario, Canada. General Public 
Utilities Corporation, 7:50137 (DOE/EIS—0079-Final) 
EHV and UHV transmission lines: electrical, structural, and 
environmental design concepts and evaluations, 7:50138 
(DOE/ET/29236—2) 
Foundations 
Laterally loaded drilled pier research. Volume 2: research 
documentation. Final report (Analysis of pier foundation 
movement using PADLL computer code), 7:50142 (EPRI- 
EL—2197) 
Magnetic Fields 
Biological effects of electrical and magnetic fields from power 
transmission lines - with an evaluation of possible hazards. A 
literature study, 7:50147 (SIS—1981-6) 
Biological effects of electric and magnetic fields, summary of a 
literature study, 7:50148 (SIS—1981:8) 
Rights-of-Way 
Effects of shearclearing and periodic maintenance on 
vegetation within and adjacent to TVA’s transmission 
corridors, 7:50127 (TVA—2902387) 
Underwater 
300-kV international submarine transmission line: Erie, 
Pennsylvania to Nanticoke, Ontario, Canada. General Public 
Utilities Corporation, 7:50137 (DOE/EIS—0079-Final) 
POWER TRANSMISSION TOWERS 
Design 
EHV and UHV transmission lines: electrical, structural, and 
environmental design concepts and evaluations, 7:50138 
(DOE/ET/29236—2) 
Environmental Impacts 
EHV and UHV transmission lines: electrical, structural, and 
environmental design concepts and evaluations, 7:50138 
(DOE/ET/29236—2) 
Safety 
EHV and UHV transmission lines: electrical, structural, and 
environmental design concepts and evaluations, 7:50138 
(DOE/ET/29236—2) 
POWER-COOLING-MISMATCH ACCIDENTS 
Fission Product Release 
Release of fission gas during transient heating of LWR fuel, 
7:50455 (NUREG/CR—2777) 
Heat Transfer 
Film boiling behavior of a pressurized water reactor type fuel 
bundle, 7:50506 
Hydraulics 
Film boiling behavior of a pressurized water reactor type fuel 
bundle, 7:50506 
Thermal Stresses 
Fuel and cladding tests for fuel failure safety analysis 
(LMFBR), 7:50430 (HEDL-SA—2611-FP) 
POWERED SUPPORTS 
Test Facilities 
Professional technical support services for the Mining 
Equipment Test Facility. First annual technical progress 
report, April 14-September 30, 1981, 7:49126 
(DOE/PC/42255—5) 
PRASEODYMIUM 
Mass Spectroscopy 
Methodical investigations of mass spectroscopic analysis of 
geological samples with relatively high contents of rare 
earths, 7:50979 (Zfl-Mitt—46) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRECURSORS (DELAYED NEUTRON) 
See DELAYED NEUTRON PRECURSORS 
PRECURSORS (DELAYED NEUTRONS) 
See DELAYED NEUTRON PRECURSORS 
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PREFABRICATED BUILDINGS 
Attached Greenhouses 
Phase One, passive and hybrid solar manufactured-housing 
program, 7:49886 (DOE/CS/30385—T1) 
Direct Gain Systems 
Phase One, passive and hybrid solar manufactured-housing 
program, 7:49886 (DOE/CS/30385—T1) 
Passive Solar Heating Systems 
Passive-solar manufactured buildings development and analysis, 
7:49868 (SERI/TP—254-1643) 
Passive-solar manufactured-building program: Ryan Homes, 
Incorporated. Final report, 7:49831 (DOE/CS/30380—1) 
PREGNANCY 
Radiotherapy 
Estimation of fetal dose in pregnant women receiving electron 
beam radiation therapy, 7:51736 (INIS-mf—6937) 
PRESSURE (CRITICAL) 
See CRITICAL PRESSURE 
PRESSURE GAGES 
Performance 
Sensing line effects on PWR-based differential pressure 
measurements, 7:50410 (EGG-M—01182) 
PRESSURE VESSELS 
Design 
Pressure vessels: a workbook for engineers, 7:51077 (CONF- 
810161—Pt.2) 
Unique design of doublet and big dee vacuum vessels, 7:52374 
(GA-A—16475) 
Dynamic Loads 
Contribution to the dynamic analysis of prestressed and 
preloaded spring-mass systems of variable structure under 
shock load, 7:50437 (INIS-mf—6952) 
Fabrication 
Pressure vessels: a workbook for engineers, 7:51077 (CONF- 
810161—Pt.2) 
Leaks 
Estimation of helium escape rates from a leak in the liner of a 
high temperature reactor, 7:50200 (Juel-Spez—117) 
Materials 
AR & TD Fossil-Energy Materials Program. Quarterly 
progress report, March 31, 1982, 7:50886 (ORNL/FMP— 
82/2) 
Materials Testing 
Low-alloy steels for thick-walled pressure vessels. Summary 
report, February 1, 1980-January 31, 1982, 7:50845 
(DOE/NBM—2018324) 
Performance Testing 
Pressure vessels: a workbook for engineers, 7:51077 (CONF- 
810161—Pt.2) 
Physical Radiation Effects 
Irradiated nuclear pressure-vessel-steel data base. Topical 
report, 7:50316 (EPRI-NP—2428) 
Surveillance dosimetry: achievements and disappointments, 
7:50165 (CONF-820321—3) 
Stress Analysis 
Contribution to the dynamic analysis of prestressed and 
preloaded spring-mass systems of variable structure under 
shock load, 7:50437 (INIS-mf—6952) 
Pressure vessels: a workbook for engineers, 7:51077 (CONF- 
810161—Pt.2) 
Thermal Analysis 
Pressure vessels: a workbook for engineers, 7:51077 (CONF- 
810161—Pt.2) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRICES 
Economic Impact 
Economic impact of oil prices on agriculture in Australasia, 
7:50627 (NZERDC-P—10) 
PRIMARY BATTERIES 
Corrosion Protection 
Material problems in lithium, ambient-temperature, primary 
batteries, 7:50535 (SAND—81-1842C) 
PRIMARY COOLANT CIRCUITS 
Corrosion Products 
Mathematical model of corrosion product transport in the 
boiling water reactor primary system, 7:50163 


PROCESS HEAT REACTORS 
Economics 


Failures 
Infrared technique for measuring steam density (PWR; BWR), 
7:50412 (EGG-M—02282) 
In-Service Inspection 
Primary-piping-system inservice-inspection reliability (PWR; 
BWR), 7:50159 (PNL-SA—9016) 
Radioactivity Transport 
Test section design specification: sparging tests (LMFBR), 
7:50406 (DOE/SF/71032—T61) 
Water Hammer 
Evaluation of water hammer events in light water reactor 
plants, 7:50456 (NUREG/CR—2781) 
PRIMARY RECOVERY 
Operating Cost 
Costs and indexes for domestic oil and gas field equipment and 
production operations, 1981, 7:49193 (DOE/EIA—0185(81)) 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PRINTING AND PUBLISHING INDUSTRY 
Energy Efficiency 
Industrial energy-efficiency-improvement program, 7:50766 
(DOE/CE—0015) 
PROBES 
See also SONIC PROBES 
Design 
Magnetic testing probe (Patent), 7:51138 
PROCESS DEVELOPMENT UNITS 
See also PILOT PLANTS 
Design 
Module Experimental Process System Development Unit 
(MEPSDU). Summary technical report, November 26, 1980- 
February 10, 1982, 7:49588 (DOE/JPL/955909—82/6) 
Economic Analysis 
Module Experimental Process System Development Unit 
(MEPSDU). Summary technical report, November 26, 1980- 
February 10, 1982, 7:49588 (DOE/JPL/955909—82/6) 
PROCESS HEAT 


See also GEOTHERMAL PROCESS HEAT 
SOLAR PROCESS HEAT 


Data Acquisition 
Industrial process heat usage in the United States, 7:50646 
(DOE/SF/02034—TS53) 
Market 
Industrial process heat market assessment, 7:50304 
(DOE/SF/02034—T77) 
PROCESS HEAT REACTORS 


See also MIDLAND-1 REACTOR 
MIDLAND-2 REACTOR 
SL-1 REACTOR 


Cogeneration 

Current experience with central-station nuclear cogeneration 
plants, 7:50300 (DOE/SF/02034—T60) 

High-temperature gas-cooled reactor for process heat 
applications, 7:50201 

High-temperature gas-cooled reactor steam cycle/cogeneration 
application study update, 7:50296 (DOE/SF/02034—T49) 

High-temperature gas-cooled reactor: a needed option for 
future energy requirements, 7:50308 (GA-A—16804) 

HTGR cogeneration-plant project evaluation for 
Intermountain Region, 7:50309 (GCRA-S—003) 

HTGR-steam cycle/cogeneration plant economic potential, 
7:50301 (DOE/SF/02034—T62) 

Review of draft HTGR-SC/C design and technology 
development plans, 7:50303 (DOE/SF/02034—T65) 

Economics 

1170-MW(t) HTGR-PS/C plant application-study report: 
alumina-plant application, 7:50306 (GA-A—16100(Summ.)) 

1170-MW(t) HTGR-PS/C plant application study report: steel- 
mill application, 7:50305 (GA-A—16074) 

FY 1981 HTGR program summary-level program outline 
(revision 1/30/81), 7:50299 (DOE/SF/02034—T57) 

High-temperature gas-cooled reactor steam cycle/cogeneration 
application study update, 7:50296 (DOE/SF/02034—T49) 

High-temperature process heat. Interim design and cost status 
report, FY 1981, 7:50297 (DOE/SF/02034—TS5) 

HTGR cogeneration-plant project evaluation for 
Intermountain Region, 7:50309 (GCRA-S—003) 





PROCESS HEAT REACTORS 
Economics 


Industrial process heat market assessment, 7:50295 
(DOE/SF/02034—T45) 
Environmental Impacts 
Overview of the siting characteristic of the HTGR steam 
cycle/cogeneration, 7:50298 (DOE/SF/02034—T56) 
Overview of the siting characteristic of the HTGR steam 
cycle/cogeneration, 7:50302 (DOE/SF/02034—T63) 
Feasibility Studies 
1170-MW(t) HTGR-PS/C plant application-study report: 
alumina-plant application, 7:50306 (GA-A—16100(Summ.)) 
1170-MW(t) HTGR-PS/C plant application study report: steel- 
mill application, 7:50305 (GA-A—16074) 
High-temperature process heat. Interim design and cost status 
report, FY 1981, 7:50297 (DOE/SF/02034—TS55) 
HTGR cogeneration-plant project evaluation for 
Intermountain Region, 7:50309 (GCRA-S—003) 
Industrial process heat market assessment, 7:50295 
(DOE/SF/02034—T45) 
Review of draft HTGR-SC/C design and technology 
development plans, 7:50303 (DOE/SF/02034—T65) 
Financing 
Industrial process heat market assessment, 7:50295 
(DOE/SF/02034—T45) 
Market 
Industrial process heat market assessment, 7:50295 
(DOE/SF/02034—T45) 
Marketing Research 
Industrial process heat usage in the United States, 7:50646 
(DOE/SF/02034—T53) 
Industrial process heat market assessment, 7:50304 
(DOE/SF/02034—T77) 
Methanation 
Methanation plant design for HTGR process heat, 7:50310 
(GEFR—00568) 
Planning 
FY 1981 HTGR program summary-level program outline 
(revision 1/30/81), 7:50299 (DOE/SF/02034—T57) 
Reactor Materials 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation 
and Development Program. Progress report, April 1-June 
30, 1981, 7:50294 (DOE/ET/34202—57) 
Reactor Safety 
Nuclear-heat-source safety study for HTGR process-heat-plant 
concept, 7:50307 (GA-A—16737) 
Reformer Processes 
High-temperature gas-cooled reactor for process heat 
applications, 7:50201 
Process gas and steam-electric system parameters and 
advanced reformer concept guidelines for 850°C IDC and 
950°C monolithic HTGR concepts, 7:50293 
(DOE/ET/34034—T 13) 
Risk Assessment 
Nuclear-heat-source safety study for HTGR process-heat-plant 
concept, 7:50307 (GA-A—16737) 
Site Selection 
Overview of the siting characteristic of the HTGR steam 
cycle/cogeneration, 7:50298 (DOE/SF/02034—T56) 
Overview of the siting characteristic of the HTGR steam 
cycle/cogeneration, 7:50302 (DOE/SF/02034—T63) 
Specifications 
High-temperature gas-cooled reactor steam cycle/cogeneration 
application study update, 7:50296 (DOE/SF/02034—T49) 
High-temperature gas-cooled reactor: a needed option for 
future energy requirements, 7:50308 (GA-A—16804) 
Methanation plant design for HTGR process heat, 7:50310 
(GEFR—00568) 
Steam Generation 
Methanation plant design for HTGR process heat, 7:50310 
(GEFR—00568) 
Technology Utilization 
FY 1981 HTGR program summary-level program outline 
(revision 1/30/81), 7:50299 (DOE/SF/02034—T57) 
PROCESS SOLUTIONS 
Chemical Composition 
Paraho environmental data. Part I. Process characterization, 
7:49267 (DOE/EV/04708—T2-Pt.1) 
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Quantitative Chemical Analysis 
Feasibility study (OSS). Quarterly report, October 1-December 
31, 1981 (Analysis of spent fuel dissolver tank solutions), 
7:49324 (IS—4795) 
Weight Measurement 
Solution mass measurement, 7:49436 (LA—9316-MS) 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTION (PAIR) 
See PAIR PRODUCTION 
PROFESSIONAL PERSONNEL 
See also MEDICAL PERSONNEL 
Surveys 
Radiation protection enrollments and degrees, 1981, 7:52242 
(ORAU—198) 
PROGRAMMING LANGUAGES 
Operator-generated command language for computer control 
of Doublet III, 7:52376 (GA-A—16503) 
PROJECTION SPARK CHAMBERS 
Design 
Study on the operation of multi-gap projection spark 
chambers, 7:51345 (JINR—13-81-160) 
Operation 
Study on the operation of multi-gap projection spark 
chambers, 7:51345 (JINR—13-81-160) 
Performance 
Study on the operation of multi-gap projection spark 
chambers, 7:51345 (JINR—13-81-160) 
PROLACTIN 
See LTH 
PROMAZINE 
See TRANQUILIZERS 
PROMETHAZINE 
See AMINES 
PROMETHIUM 
Mass Spectroscopy 
Methodical investigations of mass spectroscopic analysis of 
geological samples with relatively high contents of rare 
earths, 7:50979 (ZfI-Mitt—46) 
PROMPT NEUTRONS 
Evaporation Model 
Calculation of spectra of fission prompt neutrons, 7:52187 
(FEI—1182) 
Neutron Spectra 
Calculation of spectra of fission prompt neutrons, 7:52187 
(FEI—1182) 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE 
Chemical Reaction Yield 
Study of Fischer-Tropsch synthesis through the use of surface 
intermediate scavengers. Progress report, August 1, 1981- 
July 31, 1982, 7:51017 (DOE/ER/10720—3) 
Combustion 
Experimental study of flame propagation in semiconfined 
geometries with obstacles, 7:49254 (UCRL—87088-Rev. 1) 
Experimental study of flame propagation in semiconfined 
geometries with obstacles, 7:49253 (UCRL—87088) 
Density 
Properties of ethane-propane mixes, water solubility and liquid 
densities, 7:49484 (CONF-820323—) 
Infrared Spectra 
Entrained flow reactor with in situ FTIR analysis, 7:49068 
(EPRI-AP—2394) 
Solubility 
Properties of ethane-propane mixes, water solubility and liquid 
densities, 7:49484 (CONF-820323—) 
Viscosity 
Prediction of dense fluid viscosities in hydrocarbon mixtures, 
7:51013 (CONF-820323—) 
PROPANOLS 
Distillation 
Economic analysis of neutral-solvents production, 7:49492 
(CONF-820202—9) 
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Production 
Economic analysis of neutral-solvents production, 7:49492 
(CONF-820202—9) 
PROPANONE 
See ACETONE 
PROPENE 
See PROPYLENE 
PROPHASE 
See MITOSIS 
PROPIONIC ACID 
Synthesis 
Electrochemistry applied to biomass. Progress report, October 
1980-September 1981, 7:49622 (SERI/PR—622-1321) 
PROPORTIONAL COUNTERS 
See also HE-3 COUNTERS 
Data Processing 
Signal shaping and tail cancellation for gas proportional 
detectors at high counting rates, 7:51369 
Ion Mobility 
Positive ions mobility in the gas mixtures for filling the 
proportional counter, 7:51339 (INT—122/PS) 
PROPYLENE 
Atom-Molecule Collisions 
Reaction mechanism of oxygen atoms with unsaturated 
hydrocarbons by the crossed molecular beams method, 
7:51018 (LBL—14321) 
Solubility 
Properties of ethane-propane mixes, water solubility and liquid 
densities, 7:49484 (CONF-820323—) 
PROSTAGLANDINS 
Biological Radiation Effects 
Change in the measuring biological response-resulted from 
irradiation by the hypermetria method 25 MeVeV electron, 
7:51737 (INIS-SU—74) 
Heat Treatments 
Change in the measuring biological response-resulted from 
irradiation by the hypermetria method 25 MeVeV electron, 
7:51737 (INIS-SU—74) 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CLOTHING 
Design 
Penetration of >5-ym chrysotile fibers through DuPont Tyvek 
1422A and Kimberly-Clark CPF fabrics, 7:51101 
Performance Testing 
Penetration of >5-ym chrysotile fibers through DuPont Tyvek 
1422A and Kimberly-Clark CPF fabrics, 7:51101 
PROTEINS 


See also FERREDOXIN 
GLUCOPROTEINS 
HISTONES 
LIPOPROTEINS 
METALLOTHIONEIN 
PEPTIDES 


Absorption Spectra 
Fluorescence properties of the light-harvesting 
bacteriochlorophyll protein from Rhodopseudomonas 
sphaeroides R-26, 7:51706 
Biological Effects 
Comprehensive evaluation of progress in the area of helix- 
destabilizing proteins, 7:51588 (DOE/EV/00644—23) 
The relationship of dietary protein to metallothionein and 
cadmium-induced renal damage (Rats), 7:51855 
Biological Functions 
Purification of phospholamban, a 22,000-dalton protein from 
cardiac sarcoplasmic reticulum that is specifically 
phosphorylated by cyclic AMP-dependent protein kinase 
(Dogs), 7:51600 
Chemical Bonds 
DNA unwinding proteins of an eukaryotic organism. Final 
report, July 1977-April 1981, 7:51587 (DOE/EV/00644—22) 
Configuration Interaction 
Fluorescence properties of the light-harvesting 
bacteriochlorophyll protein from Rhodopseudomonas 
sphaeroides R-26, 7:51706 
Fluorescence Spectroscopy 
Fluorescence properties of the light-harvesting 
bacteriochlorophyll protein from Rhodopseudomonas 
sphaeroides R-26, 7:51706 


PROTON-ANTIPROTON INTERACTIONS 
Strong Interactions 


Inhibition 
Long-term memory: disruption by inhibitors of protein 
synthesis and cytoplasmic flow, 7:51586 
Metabolism 
DNA unwinding proteins of an eukaryotic organism. Final 
report, July 1977-April 1981, 7:51587 (DOE/EV/00644—22) 
Phosphorylation 
Tumor promoter and tumor virus induced changes in gene 
expression and protein phosphorylation in avian cells, 
7:51819 (LBL—13501) 
Purification 
DNA unwinding proteins of an eukaryotic organism. Final 
report, July 1977-April 1981, 7:51587 (DOE/EV/00644—22) 
Purification of phospholamban, a 22,000-dalton protein from 
cardiac sarcoplasmic reticulum that is specifically 
phosphorylated by cyclic AMP-dependent protein kinase 
(Dogs), 7:51600 
Receptors 
Kinetics of activation and desensitization in receptor proteins, 
7:51619 
Structural Chemical Analysis 
Los Alamos sequence analysis package for nucleic acids and 
proteins, 7:51603 
PROTEOLIPIDS 
See LIPOPROTEINS 
PROTO-CLEO STELLARATORS 
Design 
Interchangeable module stellarator, 7:52423 
PROTON BEAMS 
Beam Extraction 
Electrode shapes for spherical pierce flow, 7:51233 (LA—9234- 
C) 
Numerical method for determining electrode shapes for high- 
perveance extractors, 7:51227 (LA—9234-C) 
Microdosimetry 
Microdosimetry of high LET therapeutic beams, 7:51751 
(UTNL-R—0084) 
Spin Orientation 
Polarimeters at KEK, 7:51272 (KEK—81-3) 
PROTON REACTIONS 
Breakup Reactions 
Resonances in the !*C nucleus at excitation energies Esub(x) 
= 20.3 MeV up to 22.6 MeV in the reaction ''B(p,2a)*He, 
7:52119 (INIS-mf—6933) 
Study of the quasi-free scattering at the reaction 7H(p,2p)n at 
Esub(p)o = 14.1 MeV, 7:52105 (INIS-mf—6964) 
Cross Sections 
Cross sections of nuclear reactions induced by protons, 
deuterons, and alpha particles. V - silicon, 7:52125 (CEA- 
N—1466(pt.5)) 
Elastic Scattering 
Spin and isospin effects in elastic P- *He scattering near 1 
GeV, 7:52115 
Fission 
Search for superdense nuclei of Rb and Cs among the products 
of 8 GeV proton interactions with Ta, 7:52168 (JINR—E-6- 
81-311) 
Inclusive Interactions 
Characteristic functions of inclusive processes with 
participation of light nuclei, 7:52111 (JINR-R—2-81-335) 
Inelastic Scattering 
Excitation of the giant-resonance continuum with intermediate- 
energy protons, 7:52161 
Microscopic description of the inelastic proton scattering on a 
58Ni nucleus, 7:52137 (SINR-R—4-81-112) 
Knock-Out Reactions 
Experimental investigation of proton pairs direct knocking-out 
from Li, }C, Al and Cu nuclei by 640 MeV protons, 
7:52121 (SINR—R-1-81-568) 
Scattering 
Reaction mechanism studies with polarized ions, 7:52160 
(UTTAC—35) 
PROTON-ANTIPROTON INTERACTIONS 
Strong Interactions 
Some prospects for antiproton physics, 7:51973 
(DOE/ER/03244—91) 
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PROTONIUM 
Energy Levels 


PROTONIUM 
Energy Levels 
Theory of the nuclear level shift in hadronic atoms, 7:52028 
(ITEF—84(1981)) 
Nuclear Radii 
Theory of the nuclear level shift in hadronic atoms, 7:52028 
(ITEF—84(1981)) 
PROTON-NEUTRON INTERACTIONS 
Charge-Exchange Interactions 
Spin dependence in neutron-proton charge exchange at 790 
MeV, 7:52003 
Research Programs 
Study of the neutron-proton interaction in the 300 to 700 MeV 
energy region. Annual progress report, 1981-1982, 7:51974 
(DOE/ER/04449—43) 
Spin Exchange 
Spin dependence in neutron-proton charge exchange at 790 
MeV, 7:52003 
PROTON-NUCLEON INTERACTIONS 


See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 


Elastic Scattering 
Spin and isospin effects in elastic P- ‘He scattering near 1 
GeV, 7:52115 
PROTON-PROTON INTERACTIONS 
Event structure analysis by the method of rapidity gaps in 
K" p interactions at 32 GeV/c and pp-interactions at 69 
GeV/c, 7:52020 (IFVE-OEIPK—80-181) 
Analyzing Power 
Spin correlation A/sub n/n and analyzing power A in pp > 
pp at 643 MeV, 7:52002 
Cross Sections 
Possible example of subhadronic scattering, 7:52019 (IFVE- 
OEF—81-43) 
Elastic Scattering 
Spin transfer measurements for pp — pp at 800 MeV, 7:52001 
Inclusive Interactions 
Detection of a baryon Asub(c) with free charm in diffractive 
proton-proton interactions, 7:51982 (INIS-mf—6960) 
Inclusive production of meson resonances and the sea-quark 
distributions in the proton, 7:52011 (DOE/ER/70004—312) 
Production of vector and tensor mesons in proton-proton 
interactions at Vs = 52.5 GeV, 7:51981 (INIS-mf—6951) 
P Invariance 
Parity violation in the nucleon-nucleon interaction, 7:51975 
(DOE/ER/40010—926) 
Particle Production 
Production of vector and tensor mesons in proton-proton 
interactions at Vs = 52.5 GeV, 7:51981 (INIS-mf—6951) 
Spin Exchange 
Spin transfer measurements for pp — pp at 800 MeV, 7:52001 
PROTONS 
Form Factors 
Hadron wave functions and pion decay constant, 7:52010 
(DOE/ER/70004—308) 
Particle Decay 
Proton decay in the gravitation theory and a hypothesis on the 
fundamental length, 7:52040 (JINR-R—2-81-206) 
Particle Production 
Baryon production at PEP, 7:51998 (SLAC-PUB—2810) 
Mechanism of light-particle emission, 7:51996 (LBL—14031) 
PROTOPLASTS 
See PLANT CELLS 
PROTOTYPE FAST REACTOR (DOUNREAY) 
See PFR REACTOR 
PRUDHOE BAY 
Petroleum Industry 
Arctic fox home range characteristics in an oil-development 
area, 7:49209 
PSEUDOMONAS 
Radionuclide Kinetics 
Biosorption of uranium, radium, and cesium, 7:51724 (CONF- 
820589—1) 
PSI-3695 RESONANCES 
Radiative Decay 
Study of the reaction psi'—yyJ/psi, 7:52000 
PSYCHOSES 
See MENTAL DISORDERS 
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PTFE 
See TEFLON 
PUBLIC BUILDINGS 
See also SHOPPING CENTERS 
Energy Conservation 

Controlling energy costs in Virginia Institutions: existing 
buildings, 7:50717 (DOE/R3/06035—T1) 

Energy conservation in the Wiehl open-air swimming pool and 
multi-purpose hall. Lecture and discussion meeting of RWE- 
Anwendungstechnik, 7:50793 (CONF-8009212—) 

Geothermal Space Heating 

El Centro Geothermal Utility Core Field Experiment 
environmental-impact report and environmental assessment, 
7:49965 (DOE/ET/27041—TS) 

Geothermal Water Heating 

El Centro Geothermal Utility Core Field Experiment 
environmental-impact report and environmental assessment, 
7:49965 (DOE/ET/27041—TS) 

Solar Air Conditioning 

Solar-energy-system performance evaluation. Scottsdale 
Courthouse, Scottsdale, Arizona. March, April, July, 
August, and October 1981 through February 1982, 7:49874 
(SOLAR/2055—82/14) 

Solar Space Heating 

Solar-energy-system performance evaluation. Scottsdale 
Courthouse, Scottsdale, Arizona. March, April, July, 
August, and October 1981 through February 1982, 7:49874 
(SOLAR/2055—82/14) 

PUBLIC LANDS 
Coal Deposits 

Simplifying the Federal coal management program, 7:49166 

(AD-A—106652/1) 
Leasing 

Simplifying the Federal coal management program, 7:49166 

(AD-A—106652/1) 
PUBLIC UTILITIES 


See also ELECTRIC UTILITIES 
GAS UTILITIES 


Information Dissemination 
Quarterly project status report, April-June 1982, 7:50641 
(DOE/RG/10367—T11) 
Regulations 
Quarterly project status report, April-June 1982, 7:50641 
(DOE/RG/10367—T11) 
PUERTO RICO 
Energy Shortages 
Biomass use for island utilities, 7:49560 (CONF-801203—) 
Renewable Energy Sources 
Renewable energy planning for Southern USA, Puerto Rico 
and Virgin Islands, 7:50649 (CONF-801203—) 
PULSE COMBUSTORS 
Flue Gas 
Development of coal-burning pulsating combustor for power 
generation. Annual report, 7:51151 (DOE/ER/10068—T1) 
Operation 
Development of coal-burning pulsating combustor for power 
generation. Annual report, 7:51151 (DOE/ER/10068—T1) 
Development of coal-burning pulsating combustor for power 
generation. Final report, 7:51152 (DOE/ER/10068—T2) 
Performance 
Development of coal-burning pulsating combustor for power 
generation. Annual report, 7:51151 (DOE/ER/10068—T1) 
Development of coal-burning pulsating combustor for power 
generation. Final report, 7:51152 (DOE/ER/10068—T2) 
PULSE DISCRIMINATORS 
Design 
Timing discriminator using leading-edge extrapolation, 7:51374 
PULSE GENERATORS 
See also HIGH-VOLTAGE PULSE GENERATORS 
Induction 
Inductive-store, pulsed power source, 7:51147 (UCID—19382) 
PULSED REACTORS 
See also HPRR REACTOR 
Gamma Spectroscopy 
Measurement of the energy specta from gamma radiation 
fields, 7:51360 (SAND—82-0402C) 
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PUMPED STORAGE 
Technology Transfer 

Utility applications program. Annual report for 1981, 7:50518 
(PNL—4280) 

PUMPED STORAGE POWER PLANTS 
Feasibility Studies 

Utility applications program. Annual report for 1981, 7:50518 

(PNL—4280) 
Operation 

Operational simulation of a reservoir system with pumped 

storage. Technical paper, 7:49513 (AD-A—106259/5) 
Technology Assessment 

Utility applications program. Annual report for 1981, 7:50518 

(PNL—4280) 
PUMPS 
Failures 

High temperature packing test program. First quarterly 
technical progress report, October 1-December 26, 1981, 
7:49043 (MTI/WDC—82TRS10) 

Hydraulics 

Assessment of scale effects on vortexing, swirl, and inlet losses 
in large scale sump models. Containment sump reliability 
studies, generic task A-43 (PWR; BWR), 7:50453 
(NUREG/CR—2760) 

Hydraulic performance of pump suction inlets for emergency 
core cooling systems in boiling water reactors. Containment 
sump reliability studies. Generic task A-43, 7:50454 
(NUREG/CR—2772) 

Manufacturers 

International survey of the status of technology of critical 
components for coal-liquefaction processes, 7:49044 
(ORNL/ENG/TM—?24) 

Performance 

High temperature packing test program. First quarterly 
technical progress report, October 1-December 26, 1981, 
7:49043 (MTI/WDC—82TRS10) 

Technology Assessment 

International survey of the status of technology of critical 
components for coal-liquefaction processes, 7:49044 
(ORNL/ENG/TM—24) 

PUREX PROCESS 
Modifications 

Recovery of uranium from mixed plutonium-uranium residues 
by an extraction chromatography process, 7:50976 (RFP— 
3289) 

Quality Assurance 

Influence of chemical and radiolytic changes on the interfacial 

tension of the Purex system, 7:49322 (DP-tr—27) 
Solvents 
Influence of chemical and radiolytic changes on the interfacial 
tension of the Purex system, 7:49322 (DP-tr—27) 
PVP 
(Polyvinylpyrrolidone.) 
Chemical Reactions 

Study by pulse radiolysis of the diffusion controlled reaction 
kinetics of the OH radical with polymers and oligomers in 
aqueous solution, 7:51040 (CEA-tr—1-737-4) 

PWR TYPE REACTORS 

See also ARKANSAS-1 REACTOR 
ARKANSAS-2 REACTOR 
BELLEFONTE-1 REACTOR 
BELLEFONTE-2 REACTOR 
CALHOUN-1 REACTOR 
CALVERT CLIFFS-1 REACTOR 
CALVERT CLIFFS-2 REACTOR 
CHEROKEE-1 REACTOR 
CONNECTICUT YANKEE REACTOR 
COOK-1 REACTOR 
COOK-2 REACTOR 
CRYSTAL RIVER-3 REACTOR 
GINNA-1 REACTOR 
GROHNDE REACTOR 
LOFT REACTOR 
LUCIE-1 REACTOR 
LUCIE-2 REACTOR 
MC GUIRE-2 REACTOR 
MIDLAND-1 REACTOR 
MIDLAND-2 REACTOR 
OCONEE-1 REACTOR 
OCONEE-2 REACTOR 


OCONEE-3 REACTOR 
PALISADES-1 REACTOR 


PWR TYPE REACTORS 
Fuel Rods 


RANCHO SECO-1 REACTOR 
RINGHALS-2 REACTOR 
RINGHALS-3 REACTOR 
ROWE YANKEE REACTOR 
SAN ONOFRE-1] REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
THREE MILE ISLAND-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
TURKEY POINT-3 REACTOR 
TURKEY POINT-4 REACTOR 
WATERFORD-3 REACTOR 
WATTS BAR-1 REACTOR 
WATTS BAR-2 REACTOR 
WNP-1 REACTOR 
WWER TYPE REACTORS 
ZION-1 REACTOR 

Containment Buildings 

Prediction of failure modes for concrete nuclear-containment 
buildings, 7:50176 (LA-UR—82-342) 

Containment Systems 

Assessment of scale effects on vortexing, swirl, and inlet losses 
in large scale sump models. Containment sump reliability 
studies, generic task A-43, 7:50453 (NUREG/CR—2760) 

Large dry PWR containment mitigation strategies during 
severe accidents, 7:50470 (SAND—82-0739C) 

ECCS 

Flooding in vertical gas-liquid countercurrent flow through 

parallel paths. Final report, 7:50419 (EPRI-NP—2262) 
Engineered Safety Systems 

Safety systems in light water reactors, 7:50399 (DEMO— 
80/5G) 

Failure Mode Analysis 

Comparison of the calculated availability of safety functions 
with operational data, 7:50394 (CEA-CONF—5996) 

Fission Product Release 
Large-scale fission product containment tests, 7:50500 
Fuel Assemblies 

Development and demonstration of an advanced extended- 
burnup fuel assembly design incorporating urania-gadolinia. 
First semi-annual progress report, March-September, 1981, 
7:50168 (DOE/ET/34212—34) 

Extended Fuel-Burnup Demonstration Program. Semi-annual 
technical progress report, July 1981-December 1981, 7:50167 
(DOE/ET/34014—T1) 

Laser Doppler anemometer measurements of local fluid 
recirculation in model rod bundle assemblies, 7:50461 (PNL- 
SA— 10458) 

Fuel Cans 

Analysis of the PBF in-pile large-break LOCA test results with 
FRAP-T6/BALON-2, 7:50411 (EGG-M—01782) 

Application of the LOCA code CUPIDON: an assessment of 
the cladding behaviour in the flash tests, 7:50392 (CEA- 
CONF—S5815) 

Materials science division light-water-reactor safety research 
program. Quarterly progress report, October - December 
1981, 7:50444 (NUREG/CR—2437-Vol.4) 

Fuel Element Failure 

Cracked-fuel mechanics, 7:50160 (PNL-SA—10168) 

Degraded core studies at INEL, 7:50409 (EGG-M—01082) 

Evaluation of prompt release of fission gas from a breached 
cladding, 7:50413 (EGG-M—03581) 

Fuel Pellets 

Cracked-fuel mechanics, 7:50160 (PNL-SA—10168) 

Development and demonstration of an advanced extended- 
burnup fuel assembly design incorporating urania-gadolinia. 
First semi-annual progress report, March-September, 1981, 
7:50168 (DOE/ET/34212—34) 

Fuel Racks 

Criticality experiments with subcritical clusters of light water 

reactor type fuel separated by a flux trap, 7:50332 
Fuel Rods 

Analytical model for transient gas flow in nuclear fuel rods, 
7:50491 

Materials science division light-water-reactor safety research 
program. Quarterly progress report, October - December 
1981, 7:50444 (NUREG/CR—2437-Vol.4) 

Transient fuel-pin temperature calculations using describing 
functions. Final report, 7:50420 (EPRI-NP—2278) 
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Fuel-Cladding Interactions 


Fuel-Cladding Interactions Pressure Vessels 
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Comparison of GAPCON-THERMAL-3 and FRAPCON-2 
fuel-performance codes to in-reactor measurement of elastic 
cladding deformation, 7:50460 (PNL-SA—9288) 

Cracked-fuel mechanics, 7:50160 (PNL-SA—10168) 

Fuel-Coolant Interactions 

TOM MIX: a computer code for calculating steam explosion 

phenomena, 7:50451 (NUREG/CR—2689) 
Loss of Coolant 

1980 Annual status report: super-SARA, 7:50425 (EUR—7278) 

Analysis of the PBF in-pile large-break LOCA test results with 
FRAP-T6/BALON-2, 7:50411 (EGG-M—01782) 

Application of the LOCA code CUPIDON: an assessment of 
the cladding behaviour in the flash tests, 7:50392 (CEA- 
CONF—S5815) 

Descriptive evaluation of RELAP-S5, 7:50421 (EPRI-NP— 
2361) 

Experiment data report for Semiscale MOD-2A Natural- 
Circulation Test Series (tests S-NC-8B and S-NC-9), 7:50449 
(NUREG/CR—2648) 

Experiment data report for Semiscale Mod-2A Intermediate 
Break Test Series (Test S-IB-3) (Data on microfiche), 
7:50452 (NUREG/CR—2738) 

Flooding in vertical gas-liquid countercurrent flow through 
parallel paths. Final report, 7:50419 (EPRI-NP—2262) 

Large-scale fission product containment tests, 7:50500 

Modeling loss-of-fluid test small-break experiments with 
RETRAN, 7:50490 

ORNL rod-bundle heat-transfer test data. Volume 3. Thermal- 
hydraulic test facility experimental data report for test 
3.06.6B - transient film boiling in upflow, 7:50447 
(NUREG/CR—2525-Vol.3) 

Release of fission gas during transient heating of LWR fuel, 
7:50455 (NUREG/CR—2777) 

RETRAN dynamic slip model, 7:50488 

Safety systems in light water reactors, 7:50399 (DEMO— 
80/5G) 

Sensing line effects on PWR-based differential pressure 
measurements, 7:50410 (EGG-M—01182) 

Loss of Flow 

On-line validation of linear process models using generalized 

likelihood ratios, 7:50396 (CONF-811206—5) 
Meltdown 

Aerosol release and transport program. Quarterly progress 
report, January - March 1982, 7:50458 (NUREG/CR—2809- 
Vol.1) 

Impact of source terms on distances to which reactor accident 
consequences occur, 7:50467 (SAND—82-0278C) 

Impact of secondary effects on the reduction of fission product 
source terms in Class IX reactor accidents, 7:50497 

Large dry PWR containment mitigation strategies during 
severe accidents, 7:50470 (SAND—82-0739C) 

Study on the behavior of reactor fuel rods under meltdown 
conditions and comparison with experiments. Final report, 
7:50438 (NP—2903865) 

TOM MIX: a computer code for calculating steam explosion 
phenomena, 7:50451 (NUREG/CR—2689) 

Transient debris freezing and potential wall melting during a 
severe reactivity initiated accident experiment, 7:50494 

Neutron Dosimetry 

Surveillance dosimetry: achievements and disappointments, 

7:50165 (CONF-820321—3) 
Physical Protection Devices 

Audit program for physical security systems at nuclear power 

plants, 7:50155 (NUREG/CR—2667) 
Plutonium Recycle 

Control and safety of light water reactors fuelled with 

plutonium. Synthesis Report, 7:50426 (EUR—7368) 
Power-Cooling-Mismatch Accidents 

Film boiling behavior of a pressurized water reactor type fuel 

bundle, 7:50506 


Release of fission gas during transient heating of LWR fuel, 
7:50455 (NUREG/CR—2777) 
Pressure Gages 
Sensing line effects on PWR-based differential pressure 
measurements, 7:50410 (EGG-M—01182) 


Surveillance dosimetry: achievements and disappointments, 
7:50165 (CONF-820321—3) 


Primary Coolant Circuits 


Evaluation of water hammer events in light water reactor 
plants, 7:50456 (NUREG/CR—2781) 

Infrared technique for measuring steam density, 7:50412 
(EGG-M—02282) 

Primary-piping-system inservice-inspection reliability, 7:50159 
(PNL-SA—9016) 


Radioactive Effluents 


Physico-chemical radioiodine species in the exhaust air of a 
pressurized water reactor (PWR3), 7:50344 (KFK—3207) 


Reactor Accidents 


1980 Annual status report reactor safety, 7:50229 (EUR—7249) 

Analytical model for transient gas flow in nuclear fuel rods, 
7:50491 

Chemical behavior of fission product iodine in light water 
reactor accidents, 7:50496 

Degraded core studies at INEL, 7:50409 (EGG-M—01082) 

Laser Doppler anemometer measurements of local fluid 
recirculation in model rod bundle assemblies, 7:50461 (PNL- 
SA—10458) 

Model for PWR vulnerability evaluation due to an external 
event, 7:50434 (INIS-mf—6937) 

Precursors to potential severe core-damage accidents: 1969- 
1979. A status report, 7:50446 (NUREG/CR—2497-Vol.1) 

RELAPS constitutive relations modeling, 7:50414 (EGG-M— 
06282) 

WASH-1400: quantifying the uncertainties, 7:50495 


Reactor Components 


Incorporation of various uncertainties in dependent failure- 
probability estimation, 7:50390 (BNL-NUREG—30768) 


Reactor Control Systems 


Evaluation of safety-parameter display concepts. Final report, 
7:50335 (EPRI-NP—2239-Vol.1) 


Reactor Licensing 


Regulatory Licensing status summary report. Nuclear power 
plants data for decisions (blue book), January 1-April 19, 
1982, 7:50275 (NUREG—0580-Vol.11) 

Regulatory Licensing Status Summary Report. Nuclear power 
plants data for decisions (blue book), May 16-June 16, 1982, 
7:50276 (NUREG—0580-Vol.11-No.6) 


Reactor Materials 


Ambient temperature stress-corrosion cracking of sensitized 
stainless steels, 7:50164 (BNL—30565) 

Materials science division light-water-reactor safety research 
program. Quarterly progress report, October - December 
1981, 7:50444 (NUREG/CR—2437-Vol.4) 

Steam generator corrosion studies. Final report, 7:50172 
(EPRI-NP—2331) 

Stress corrosion cracking of alloy 600 using the constant strain 
rate test, 7:50193 

Surveillance dosimetry: achievements and disappointments, 
7:50165 (CONF-820321—3) 


Reactor Operation 


Licensee Event Report (LER) compilation, 7:50443 
(NUREG/CR—2000-Vol.1-No.6) 
Operating US power reactors, 7:50485 


Reactor Protection Systems 


Evaluation of safety-parameter display concepts. Final report, 
7:50335 (EPRI-NP—2239-Vol.1) 


Reactor Safety 


1980 Annual status report reactor safety, 7:50229 (EUR—7249) 

Comparison of the calculated availability of safety functions 
with operational data, 7:50394 (CEA-CONF—5996) 

Control and safety of light water reactors fuelled with 
plutonium. Synthesis Report, 7:50426 (EUR—7368) 

Licensee Event Report (LER) compilation, 7:50443 
(NUREG/CR—2000-Vol.1-No.6) 

Operating US power reactors, 7:50485 


RHR Systems 


Comparison of the calculated availability of safety functions 
with operational data, 7:50394 (CEA-CONF—5996) 
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Risk Assessment 

Model for PWR vulnerability evaluation due to an external 
event, 7:50434 (INIS-mf—6937) 

WASH-1400: quantifying the uncertainties, 7:50495 

Security 

Audit program for physical security systems at nuclear power 

plants, 7:50155 (NUREG/CR—2667) 
Site Selection 

Impact of source terms on distances to which reactor accident 

consequences occur, 7:50467 (SAND—82-0278C) 
Steam Generators 

Application of an eddy current technique to steam generator 
U-bend characterization. Final report, 7:50173 (EPRI-NP— 
2339) 

Eddy-current inspection for steam generator tubing program. 
Annual progress report for period ending December 31, 
1981, 7:50177 (NUREG/CR—2305-Vol.4) 

On-line validation of linear process models using generalized 
likelihood ratios, 7:50396 (CONF-811206—S) 

PWR steam generator cost-benefit methodology denting. Final 
report, 7:50171 (EPRI-NP—2295) 

Steam generator corrosion studies. Final report, 7:50172 
(EPRI-NP—2331) 

Steam Systems 

Evaluation of water hammer events in light water reactor 

plants, 7:50456 (NUREG/CR—2781) 
Test Facilities 

Infrared technique for measuring steam density, 7:50412 

(EGG-M—02282) 
Transients 

B & W FREY calculations: four-pump coastdown, locked 
rotor, rod group withdrawal, 7:50418 (EPRI-NP—2252) 

Transient fuel-pin temperature calculations using describing 
functions. Final report, 7:50420 (EPRI-NP—2278) 

Two-Phase Flow 
Drift-flux model of two-phase flow for RETRAN, 7:50162 
PYRANOMETERS 
Performance 

Simplified techniques to study components of solar radiation 

under haze and clouds, 7:49530 
PYRENE 
Extraction Chromatography 

Identification and quantitative determination of polychlorinated 
biphenyls and polynuclear aromatic hydrocarbons in fly ash 
from municipal incinerators by gas chromatography with 
electron-capture detection and gas chromatography-mass 
spectrometry, 7:50995 

Fluorescence Spectroscopy 

Mass spectrometric and fluorimetric identification and 
determination of polycyclic aromatic hydrocarbons in urban 
air, 7:51626 

Gas Chromatography 

Identification and quantitative determination of polychlorinated 
biphenyls and polynuclear aromatic hydrocarbons in fly ash 
from municipal incinerators by gas chromatography with 
electron-capture detection and gas chromatography-mass 
spectrometry, 7:50995 

Mass Spectroscopy 

Identification and quantitative determination of polychlorinated 
biphenyls and polynuclear aromatic hydrocarbons in fly ash 
from municipal incinerators by gas chromatography with 
electron-capture detection and gas chromatography-mass 
spectrometry, 7:50995 

Mass spectrometric and fluorimetric identification and 
determination of polycyclic aromatic hydrocarbons in urban 
air, 7:51626 

Thin-Layer Chromatography 

Mass spectrometric and fluorimetric identification and 
determination of polycyclic aromatic hydrocarbons in urban 
air, 7:51626 

PYRIDINE 
Oxidation 

Fundamentals of nitric oxide formation in fossil-fuel 
combustion. Progress report, 29 December 1980-28 March 
1981, 7:51066 (DOE/ET/10593—20) 


PYROLYTIC GASES 
Liquefaction 


Fundamentals of nitric oxide formation in fossil-fuel 
combustion. First quarterly progress report, 29 Sept - 28 
Dec 1981, 7:51068 (DOE/PC/40805—1) 

Pyrolysis 

Fundamentals of nitric oxide formation in fossil-fuel 
combustion. First quarterly progress report, 29 Sept - 28 
Dec 1981, 7:51068 (DOE/PC/40805—1) 

PYRIDINES 
See also ACRIDINES 
BIPYRIDINES 
Derivatization 

Determination of alkyl anilines and alkyl pyridines in solvent 
refined coal distillates and aqueous extracts by gas 
chromatography/mass spectrometry, 7:49076 

Gas Chromatography 

Determination of alkyl anilines and alkyl pyridines in solvent 
refined coal distillates and aqueous extracts by gas 
chromatography/mass spectrometry, 7:49076 

Mass Spectroscopy 

Determination of alkyl anilines and alkyl pyridines in solvent 
refined coal distillates and aqueous extracts by gas 
chromatography/mass spectrometry, 7:49076 

Recovery 

Determination of alky] anilines and alkyl pyridines in solvent 
refined coal distillates and aqueous extracts by gas 
chromatography/mass spectrometry, 7:49076 

PYRITE 
Catalytic Effects 

Coal rank effects in the SRC II process, 7:48983 (CONF- 
820909—2) 

Effect of additives on the stoichiometry of iron sulfides formed 
during liquefaction of a Blacksville No. 2 coal, 7:49063 
(DOE/PC/30010—T1) 

In situ Moessbauer study of the reaction of pyrite with model 
compounds, 7:49064 (DOE/PC/30010—T1) 

Mechanisms and kinetics of coal hydrogenation. Quarterly 
progress report, January-March 1982, 7:49002 
(DOE/ET/14881—9) 

Research on solvent-refined coal. Quarterly technical progress 
report, July 1-September 30, 1981, 7:49018 
(DOE/PC/40005—9) 

Role of non-ferrous coal minerals and by-product metallic 
wastes in coal liquefaction. Technical progress report, March 
1, 1981-May 31, 1981, 7:49001 (DOE/ET/14806—21) 

Chemical Reactions 

In situ Moessbauer study of the reaction of pyrite with model 

compounds, 7:49064 (DOE/PC/30010—T1) 
Decomposition 

Study of the transformation and catalytic role of iron-bearing 
minerals in coal during liquefaction. Annual report, January 
1980-December 1981, 7:49060 (DOE/PC/30010—T1) 

Leaching 

Partial equilibrium model based on the kinetics of dissolution 

and equilibrium in solution, 7:49309 (IS-M—392) 
Oxidation 

Study of the transformation and catalytic role of iron-bearing 
minerals in coal during liquefaction. Annual report, January 
1980-December 1981, 7:49060 (DOE/PC/30010—T1) 

Pyrolysis 

Study of the transformation and catalytic role of iron-bearing 
minerals in coal during liquefaction. Annual report, January 
1980-December 1981, 7:49060 (DOE/PC/30010—T1) 

PYROLYSIS 
Chemical Reaction Kinetics 
Kinetic investigation of wood pyrolysis, 7:49641 
PYROLYTIC CARBON 

Method and article for primary containment of cesium wastes, 

7:49403 
PYROLYTIC GASES 
Liquefaction 

Catalytic conversion of solar thermal produced pyrolysis gases 

to liquid fuels, 7:49662 





PYROLYTIC OILS 
Combustion Properties 


PYROLYTIC OILS 
Combustion Properties 
Gas turbine demonstration of pyrolysis: derived fuels. Third 
technical progress report, July 1, 1979-December 31, 1981, 
7:50112 (DOE/ET/13333—T1) 
PYROTECHNIC DEVICES 
Corrosion 
Corrosion problems in Ti/CKIO, loaded devices when 
subjected to humidity environments, 7:51413 
Ignition 
Characterization and performance of thirteen boron/calcium 
chromate pyrotechnic blends II, 7:51409 (SAND—82-1001C) 
Pyrotechnic deflagration velocity and permeability, 7:51407 
(SAND—82-0472C) 
Remote Handling 
Remote handling - blending of energetic materials, 7:51+14 
PYRRHOTITE 
Catalytic Effects 
Effect of additives on the stoichiometry of iron sulfides formed 
during liquefaction of a Blacksville No. 2 coal, 7:49063 
(DOE/PC/30010—T1) 
In situ Moessbauer study of the reaction of pyrite with model 
compounds, 7:49064 (DOE/PC/30010—T1) 
Phase Transformations 
In situ Moessbauer study of the reaction of pyrite with model 
compounds, 7:49064 (DOE/PC/30010—T1) 
PYRROLIDONES 
See also PVP 
Sorptive Properties 
Evaluation of some regenerable sulfur dioxide absorbents for 
flue gas desulfurization (Diethylenetriamine, 
ethylenediamine, 1-methyl-2-pyrrolidone), 7:49087 
(DOE/PETC/TR—82/12) 


Q 


QATAR 
Natural Gas Processing Plants 
Gas processing projects in the Middle East, 7:49241 (CONF- 
820323—) 
QUADRATURES 
Digitizers 
Analog quadrature signal to phase angle data conversion by a 
quadrature digitizer and quadrature counter (Patent), 7:51392 
QUADRUPOLE LINACS 
Beam Dynamics 
Buncher section optimization of heavy ion RFQ linacs, 7:51239 
(LA—90234-C) 
New formulation of the RFQ radial matching section, 7:51238 
(LA—90234-C) 
Beam Injection 
Experimental RFQ as injecor to the CERN Linac I, 7:51288 
(LA—90234-C) 
Ion source development and injector design for ZEBRA, 
7:51280 (LA—9234-C) 
Beam Transport 
Experimental RFQ as injecor to the CERN Linac I, 7:51288 
(LA—90234-C) 
Cavity Resonators 
Analytical solution for the electrical properties of a radio- 
frequency quadrupole (RFQ) with simple vanes, 7:51234 
(LA—9234-C) 
Mechanical design of RFQ resonator test cavities in the 400- 
MHz frequency range, 7:51253 (CONF-811083—) 
Coupling 
Loop coupling to a radio frequency quadrupole resonator 
(RFQ), 7:51220 (LA—9234-C) 
Hydrogen 1 Minus Beams 
750 keV RFQ linac for the AGS polarized proton program, 
7:51289 (LA—90234-C) 
Polarized Beams 
750 keV RFQ linac for the AGS polarized proton program, 
7:51289 (LA—90234-C) 
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RF Systems 
Low frequency RFQ linacs for heavy ion fusion, 7:51276 
(LA—9234-C) 
Structural Models 
RFQ linac for heavy ion acceleration, 7:51237 (LA—90234-C) 
QUANTUM CHROMODYNAMICS 
Renormalization 
A2 of effective q.c.d. in the minimal subtraction scheme, 
7:52089 (UM-P—81/53) 
Spin Orientation 
Spin effects in quantum chromodynamics, 7:52045 (JINR-R— 
2-81-485) 
Sum Rules 
Glueballs in QCD sum rules, 7:52078 (ITEP—152(1980)) 
QUANTUM ELECTRODYNAMICS 
Gauge Invariance 
Local gauge invariant QED with fundamental length, 7:52083 
(JINR—E-2-81-460) 
QUANTUM FIELD THEORY 


See also AXIOMATIC FIELD THEORY 
LAGRANGIAN FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 


Asymptotic Solutions 
Automodel asymptotics and light cone behaviour in quantum 
field theory, 7:52082 (JSINR—E-2-81-375) 
Gravitation 
Induced gravity in quantum theory in a curved space, 7:52069 
(CONF-800778—5) 
Group Theory 
Mass dependences in RG solutions, 7:52081 (JINR—E-2-81- 
274) 
Light Cone 
Constraints from conformal covariance on the mixing of 
operators of lowest twist, 7:52088 (NP—2903793) 
Strong-Coupling Model 
Decoupling of fermions from bosons in the strong-coupling 
limit of gauge theories, 7:52092 
Vacuum States 
Intersection of the Jaffe spaces and the Ruelle theorem, 
7:52077 (ITEF—144(1980)) 
QUANTUM MECHANICS 
Entropy 
Entropy since Boltzmann, 7:52271 (UWThPh—81-12) 
Harmonic Oscillators 
Noncanonical quantization of two particles interacting via a 
harmonic potential, 7:52263 (JINR—E-2-81-419) 
Reviews 
Aharonov-Bohm effect: Why it cannot be eliminated from 
quantum mechanics, 7:52273 
QUANTUM PLASMA 
Electric Conductivity 
Dimensional analysis of electrical conductivity of nonideal 
classical and quantum plasmas, 7:52328 
QUARK CONFINEMENT 
See BAG MODEL 
QUARK MODEL 
Comparison of three quark bound-state masses for various 
potentials, 7:52062 (UWThPh—1982-1) 
Distribution Functions 
Approximate solution of QCD evolution equations, 7:52039 
(JINR-R—2-81-45) 
SU Groups 
Bag formation in three-quark chromostatics, 7:52070 
(DOE/ER/01545—322) 
Symmetry Breaking 
Composite models of quarks and leptons, dynamical symmetry- 
breaking, and hypercolor, 7:52067 (DOE/ER/40033—6) 
QUARK-HADRON INTERACTIONS 
Quantum Chromodynamics 
Large-angle quark-meson scattering in quantum 
chromodynamics, 7:52044 (JINR-R—2-81-420) 
QUARKONIUM 
Energy Levels 
Generalization of the Thomas-Fermi method in the 
quasipotential approach, 7:52038 (JINR-R—2-80-526) 
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Potentials 

Comparison of three quark bound-state masses for various 

potentials, 7:52062 (UWThPh—1982-1) 
Wave Functions 

Variational calculation of the meson spectrum and relativistic 

corrections, 7:52059 (UWThPh—81-13) 
QUARKS 
Bound State 

Comparison of three quark bound-state masses for various 

potentials, 7:52062 (UWThPh—1982-1) 
Mass 

Quark mass matrices in left-right symmetric gauge theories, 

7:52058 (UWThPh—81-11) 
Mass Difference 

Up-down quark mass differences in the MIT bag model, 

7:52056 (UM-P—81/63) 
QUARTZ 
Physical Radiation Effects 

Selected etching and annealing properties of Brazilian quartz 
crystals for solid state track recorder applications, 7:51329 
(HEDL-SA—2392-FP) 

Thermodynamic Properties 

Thermal properties of rock salt and quartz monzonite to 573 k 

and 50-mpa confining pressure, 7:49405 
QUARTZITES 
Magnetic Properties 

Magnetic properties of drill core and surface samples from the 
Calico Hills area, Nye County, Nevada, 7:49401 (USGS- 
OFR—82-536) 

QUINOLINES 
Denitrification 

Crossed reaction networks in the catalytic 
hydrodenitrogenation of synthetic liquid fuels. Quarterly 
report, February 1, 1982-April 30, 1982, 7:49014 
(DOE/PC/30075—9) 

Hydrogenation 

Crossed reaction networks in the catalytic 
hydrodenitrogenation of synthetic liquid fuels. Quarterly 
report, February 1, 1982-April 30, 1982, 7:49014 
(DOE/PC/30075—9) 

Supported tin phthalocyanines as catalysts in the 
hydrogenation of quinoline (Metallophthalocyanines), 
7:51014 (CONF-820909—6) 

Metabolism 

Disposition and metabolism of benzo[f]quinoline, 7:51654 

(DOE/EV/10418—1) 
Tissue Distribution 

Disposition and metabolism of benzo[f]quinoline, 7:51654 

(DOE/EV/10418—1) 
QUINONES 
Photochemistry 

Environmental effects on electron transfer from chlorophyll 
triplet to quinone: role of dielectric constant, viscosity and 
quinone structure in cellulose acetate films, 7:49647 


RACKS (FUEL) 
See FUEL RACKS 
RADAR 
Photovoltaic Power Supplies 
Intermediate photovoltaic system application experiment 
operational performance executive summary. Volume 4 for 
Mt. Laguna Radar Station, Mt. Laguna, CA, 7:49736 
(SAND—81-7104/4) 
RADIAL FLOW MHD GENERATORS 
See DISK MHD GENERATORS 
RADIATION ACCIDENTS 
Computerized Simulation 
Offsite consequence modelling of atmospheric releases: present 
practice at the CEA/nuclear safety department, 7:51481 
(CEA-CONF—5994) 


RADIATION HAZARDS 
Manuals 


Personnel Dosimetry 
New fixed nuclear-accident-dosimetry system for the Idaho 
National Engineering Laboratory, 7:51331 (IDO—12094) 
RADIATION CHEMISTRY 
Research Programs 
Radiation Labortory quarterly report, January 1, 1982-March 
31, 1982, 7:51043 (NDRL—2342) 
RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
RADIATION DETECTION 


See also ELECTRON DETECTION 
GAMMA DETECTION 
NEUTRON DETECTION 
PARTICLE IDENTIFICATION 
PION DETECTION 


Laser-Produced Plasma 
Method and apparatus for fast laser-pulse detection using 
gaseous plasmas (Patent), 7:51393 
RADIATION DETECTORS 
See also BEAM MONITORS 
BUBBLE CHAMBERS 
CHERENKOV COUNTERS 
DIELECTRIC TRACK DETECTORS 
GAMMA CAMERAS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
PROPORTIONAL COUNTERS 
RADIATION MONITORS 
RADIOMETERS 
SCINTILLATION COUNTERS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
SPECTROMETERS 
TISSUE-EQUIVALENT DETECTORS 
PLUTO back at PETRA, substantially improved, 7:51373 
Calibration Standards 
Standard radiation facility of Japan Atomic Energy Research 
Institute, 7:52246 (UTNL-R—0080) 
Germanium 
Hydrogen concentration and distribution in high-purity 
germanium crystals, 7:51354 (LBL—12775) 
Space Dependence 
Detector-selection technique for Monte Carlo transport in 
azimuthally symmetric geometries, 7:51323 (CONF-820609— 
72) 
RADIATION DOSE DISTRIBUTIONS 
Organ doses in diagnostic radiology in Israel, 7:51734 (INIS- 
mf—6937) 
Computer Calculations 
Computerized radiation treatment planning, 7:51730 (INIS- 
mf—6871) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 
Computer Calculations 
ADPIC: a tool for the NEST-On-Scene-Commander, 7:51421 
(UCID— 19398) 
Monte Carlo Method 
Automated-biasing approach to Monte Carlo shipping-cask 
calculations, 7:51078 (CONF-820609—71) 
Translocation 
Primary bone neoplasms in beagle dogs exposed by inhalation 
to aerosols of plutonium-238 dioxide, 7:51759 
RADIATION EFFECTS 


See also BIOLOGICAL RADIATION EFFECTS 
PHYSICAL RADIATION EFFECTS 
RADIATION HARDENING 


Recoils 
Primary recoil spectra and subcascade effects in ion 
bombardment experiments, 7:51045 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HARDENING 
Manuals 
GfW-handbook: Data Compilation of Irradiation Tested 
Electronic Components, 7:51377 (HMI-B—353) 
RADIATION HAZARDS 
Potential health effects of radioactive emissions from active 
surface and underground uranium mines, 7:49307 
RADIATION HYGIENE 
See RADIATION PROTECTION 





Sebeeheatehe sass resr 


RADIATION MONITORING 
Recommendations 


RADIATION MONITORING 
See also PERSONNEL MONITORING 
Recommendations 
Plea for realistic environmental surveillance/decommissioning 
criteria based on radiation dose, 7:50555 (PNL-SA—9726) 
RADIATION MONITORS 
See also NEUTRON MONITORS 
Comparative Evaluations 
Tritium Facility effluent measurements: statistical analysis for 
52 periods in 1981, 7:51495 (UCID—19418) 
HP Computers 
Collection and analysis of environmental radiation data using a 
desktop computer, 7:51482 (DOE/EML—398) 
Performance Testing 
SNM monitor applications: diversion safeguards for emergency 
exits and detection of undeclared feed in enrichment plants, 
7:49435 (LA—9310-MS) 
RADIATION PROTECTION 
Professional Personnel 
Radiation protection enrollments and degrees, 1981, 7:52242 
(ORAU—198) 
Recommendations 
Plea for realistic environmental surveillance/decommissioning 
criteria based on radiation dose, 7:50555 (PNL-SA—9726) 
Risk Assessment 
Potential safety-related incidents in nuclear fuel-reprocessing 
plants, 7:49328 
Safety Standards 
Radiological protection national system. Basic security rules, 
7:51871 (NC—69-01-81) 
Standards 
Radiation standards and calibrations. FY-1981 annual report, 
7:51359 (PNL—4044) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES.) 


See also GAMMA SOURCES 
SEALED SOURCES 
SYNCHROTRON RADIATION SOURCES 
X-RAY SOURCES 


Regulations 
Radioactive Substances (Smoke Detectors) Exemption 
(Scotland) Order 1980 SI No. 1599 (s.126), 7:49453 (INIS- 
mf—6876) 
Uses 
Industrial and research applications of radioisotopes and 
radiation sources, 7:49454 (INIS-mf—6967) 
RADIATION SYNDROME 
Acute radiation syndrome, caused by single whole-body 
external irradiation, 7:51768 
RADIATION TRANSPORT 
See also NEUTRON TRANSPORT 
Monte Carlo Method 
Application of pattern recognition techniques to Monte Carlo 
radiation transport problems, 7:52237 
Application of Monte Carlo codes to neutron dosimetry, 
7:52244 (UCRL—87745) 
Detector-selection technique for Monte Carlo transport in 
azimuthally symmetric geometries, 7:51323 (CONF-820609— 
72) 
RADIATIONS 
See also COSMIC RADIATION 
ELECTROMAGNETIC RADIATION 
SOLAR RADIATION 
Radiation techniques. Issue 19. Questions of nuclear science 
and techniques, 7:52219 (INIS-SU—57) 
RADICALS 
See also ARYL RADICALS 


HYDROXYL RADICALS 
RADICALS 


Radioinduction 
Mechanisms for radiation damage in DNA. Report of overall 
activities, June 1, 1973-December 31, 1982, 7:51726 
(DOE/EV/02364—T3) 
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RADIOACTIVE AEROSOLS 
Chemical behavior of fission product iodine in light water 
reactor accidents, 7:50496 
Radioactivity Transport 
Aerosol release and transport program. Quarterly progress 
report, January - March 1982 (LMFBR; BWR; PWR), 
7:50458 (NUREG/CR—2809-Vol.1) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE MINERALS 
RADIOACTIVE WASTES 
RADIOPHARMACEUTICALS 


Packaging 

Commercial nuclear waste research and development program. 
Quarterly report, January-March 1982, 7:49345 
(DOE/NV/10250—2) 

Safeguards 

Standard evaluation techniques for containment and 

surveillance radiation monitors, 7:49437 (LA-UR—82-1106) 
RADIOACTIVE MINERALS 
Bibliographies 

Bibliography on uranium and radioactive minerals and rocks in 
Greece, and on geological applications of nuclear science 
methods in the country, 7:49306 (DEMO—80/2G-E(Ed.5)) 

RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 
See also SHAFT EXCAVATIONS 
Alpha-Bearing Wastes 

TRU waste-acceptance criteria for the Waste Isolation Plant, 

7:49444 (WIPP-DOE—069-Rev.1) - 
Comparative Evaluations 

Is spent fuel or waste from reprocessed spent fuel simpler to 
dispose of, 7:49335 (AD-A—106573/9) 

Nuclear waste/nuclear power: their futures are linked, 7:49339 
(CONF-8110162—1) 

Cost 

Analysis of the cost of mined geologic repositories in 

alternative media, 7:49441 (PNL—3949) 
Engineered Safety Systems 

NWTS waste package program plan. Volume I. Program 
strategy, description, and schedule, 7:49346 (DOE/NWTS— 
96-Vol.1) 

NWTS waste package program plan. Volume II. Program 
logic networks, 7:49347 (DOE/NWTS—96-Vol.2) 

Environmental Effects 

Sediment and radionuclide transport in rivers. Phase 2. Field 
sampling program for Cattaraugus and Buttermilk Creeks, 
New York, 7:49413 (NUREG/CR—1030-Vol.2) 

Evaluation 

Hydrology and Geology Overview Committee reports and 
responses from the Basalt Waste Isolation Project, 7:49379 
(RHO-BWI-LD—S0) 

Technical Advisory Committee on the nuclear-fuel waste- 
management program. Second annual report, 7:49392 
(TAC—2) 

Feasibility Studies 

Ocean FUSRAP: feasibility of ocean disposal of materials from 
the Formerly Utilized Sites Remedial Action Progam 
(FUSRAP), 7:49389 (SAND—82-0459C) 

Geophysical Surveys 

Basic data report for drillhole WIPP 34 (Waste Isolation Pilot 

Plant - WIPP), 7:51891 (SAND—81-2643) 
High-Level Radioactive Wastes 

NWTS waste package program plan. Volume I. Program 
strategy, description, and schedule, 7:49346 (DOE/NWTS— 
96-Vol.1) 

NWTS waste package program plan. Volume II. Program 
logic networks, 7:49347 (DOE/NWTS—96-Vol.2) 

Licensing 

Workshop proceedings: 1982 ASME-EPRI radwaste 

workshop, 7:49357 (EPRI-NP—2450) 
Low-Level Radioactive Wastes 
Barnwell burial site update, 7:49361 (EPRI-NP—2450) 
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Ocean FUSRAP: feasibility of ocean disposal of materials from 
the Formerly Utilized Sites Remedial Action Progam 
(FUSRAP), 7:49389 (SAND—82-0459C) 

Workshop proceedings: 1982 ASME-EPRI radwaste 
workshop, 7:49357 (EPRI-NP—2450) 

Marine Disposal 

Constant temperature and thermal gradient investigations of 
the near field subseabed environment: chemical and 
thermodiffusional effects, 7:49390 (SAND—82-1199C) 

Ocean FUSRAP: feasibility of ocean disposal of materials from 
the Formerly Utilized Sites Remedial Action Progam 
(FUSRAP), 7:49389 (SAND—82-0459C) 

Program criteria for subseabed disposal of radioactive waste: 
site qualification plan, 7:49384 (SAND—81-0709) 

Subseabed disposal: systematic application of the site 
qualification plan, 7:49391 (SAND—82-1379C) 

Measuring Instruments 

Executive committee report: geotechnical instrumentation 

working group meeting, 7:49396 (UCRL—87183) 
Meetings 

Hydrology and Geology Overview Committee reports and 
responses from the Basalt Waste Isolation Project, 7:49379 
(RHO-BWI-LD—S50) 

Multi-Parameter Analysis 
Preliminary thermal analyses for a nuclear waste repository in 
tuff, 7:49383 (SAND—80-2813) 
Public Relations 
Mythology of waste disposal, 7:49362 (INIS-mf—6888) 
Radionuclide Migration 

Geochemical studies of sorption and transport of radionuclides 
in rock media, 7:49393 (UCRL—52929) 

Risk assessment methodology development for waste isolation 
in geologic media, 7:49424 (NUREG/CR—1672-Vol.3) 

Research Programs 

Technical Advisory Committee on the nuclear-fuel waste- 
management program. Second annual report, 7:49392 
(TAC—2) 

Risk Assessment 

Development of a multimedia radionuclide exposure model for 
low-level waste management, 7:49416 (PNL—3370) 

Postclosure risks of alternative SRP nuclear waste forms in 
geologic repositories, 7:49394 (UCRL—53269) 

Radiological health review of the draft environmental impact 
statement (DOE/EIS—0026-D): Waste Isolation Pilot Plant, 
US Department of Energy, 7:49412 (EEG—3) 

Risk assessment methodology development for waste isolation 
in geologic media, 7:49424 (NUREG/CR—1672-Vol.3) 

Rock-Fluid Interactions 

Constant temperature and thermal gradient investigations of 
the near field subseabed environment: chemical and 
thermodiffusional effects, 7:49390 (SAND—82-1199C) 

Salt Deposits 

Brine migration in salt and its implications in the geologic 
disposal of nuclear waste, 7:49372 (ORNL—5818) 

WIPP site and vicinity geological field trip, 7:49354 (EEG—7) 

Simulation 

Equivalent continuum model for fluid flow, heat and mass 

transport in geologic materials, 7:49406 
Site Selection 

Laboratory rock mechanics testing manual. Public draft, 
7:51900 (ONWI—311) 

Thermal and mechanical responses in the Conasauga and 
Eleana formations, 7:49343 (DOE/NBM—2011331) 

Spent Fuels 

Analysis of the cost of mined geologic repositories in 

alternative media, 7:49441 (PNL—3949) 
Underground Disposal 

Geochemical studies of sorption and transport of radionuclides 
in rock media, 7:49393 (UCRL—52929) 

Hydrology and Geology Overview Committee reports and 
responses from the Basalt Waste Isolation Project, 7:49379 
(RHO-BWI-LD—S50) 


RADIOACTIVE WASTE FACILITIES 


Construction 
Hanford Solid Waste Handling Facility strategy (Waste 
Receiving and Processing (WRAP) Facility), 7:49382 (RHO- 
WM-SA—4) 


RADIOACTIVE WASTE PROCESSING 
Alpha-Bearing Wastes 


Design 
Hanford Solid Waste Handling Facility strategy (Waste 
Receiving and Processing (WRAP) Facility), 7:49382 (RHO- 
WM-SA—4) 
Economic Analysis 
Analysis of the cost of mined geologic repositories in 
alternative media, 7:49441 (PNL—3949) 
Environmental Effects 
Environmental surveillance for the INEL Radioactive Waste 
Management Complex, 7:51487 (EGG—2128) 
Environmental Impacts 
Radiological health review of the draft environmental impact 
statement (DOE/EIS—0026-D): Waste Isolation Pilot Plant, 
US Department of Energy, 7:49412 (EEG—3) 
Evaluation 
WIPP site and vicinity geological field trip, 7:49354 (EEG—7) 
Measuring Instruments 
Executive committee report: geotechnical instrumentation 
working group meeting, 7:49396 (UCRL—87183) 
Planning 
Los Alamos transuranic waste size reduction facility, 7:49367 
(LA-UR—82-1283) 
Radiation Hazards 
Radiological health review of the draft environmental impact 
statement (DOE/EIS—0026-D): Waste Isolation Pilot Plant, 
US Department of Energy, 7:49412 (EEG—3) 
Radionuclide Migration 
Hydrological model in STEALTH 2-D code, 7:49415 
(ONWI—256) 
Site Selection 
Issues related to field testing in tuff, 7:49388 (SAND—82- 
0312C) 
Site Surveys 
Electrical studies at the proposed Wahmonie and Calico Hills 
nuclear waste sites, Nevada Test Site, Nye Co., Nevada, 
7:49400 (USGS-OFR—82-466) 
Geophysical studies of the Syncline Ridge area, Nevada Test 
Site, Nye County, Nevada, 7:49398 (USGS-OFR—82-145) 
Remote-reference magnetotelluric survey, Nevada Test Site 
and vicinity, Nevada and California, 7:49399 (USGS-OFR— 
82-465) 


RADIOACTIVE WASTE MANAGEMENT 


See also RADIOACTIVE WASTE STORAGE 
Waste-management program. Technical progress report, July- 
September 1981, 7:49351 (DP—81-125-3) 
Low-Level Radioactive Wastes 
EPRI waste categorization study, 7:49358 (EPRI-NP—2450) 
Ohio State Briefing Book for low-level radioactive waste 
management, 7:49342 (DOE/ID/01570—T49) 
Waste minimization and dealing with emergency volumes, 
7:49360 (EPRI-NP—2450) 
Workshop proceedings: 1982 ASME-EPRI radwaste 
workshop, 7:49357 (EPRI-NP—2450) 
Meetings 
Workshop proceedings: 1982 ASME-EPRI radwaste 
workshop, 7:49357 (EPRI-NP—2450) 
Mill Tailings 
Commingled uranium-tailings study. Volume II. Technical 
report, 7:49340 (DOE/DP—0011-Vol.2) 
Research Programs 
EPRI waste categorization study, 7:49358 (EPRI-NP—2450) 
Waste management program technical progress report, April- 
June 1981, 7:49350 (DP—81-125-2) 


RADIOACTIVE WASTE PROCESSING 


Characterization of TMI-type wastes and solid products. 
Quarterly progress report, April-September 1981, 7:50192 
(NUREG/CR—2516-Vol.1-Nos. 1-2-3) 

Tokai works annual progress report, January 1979-March 1980, 
7:50939 (PNCT—831-80-01) 

Alpha-Bearing Wastes 

Controlled air and rotary kiln proof-of-principle tests, 7:49355 
(EGG-TF—5866) 

Hanford Solid Waste Handling Facility strategy, 7:49382 
(RHO-WM-SA—4) 

Overview of the INEL slagging pyrolysis incinerator proof-of- 
principle test series, 7:49356 (EGG-WM—5841) 





RADIOACTIVE WASTE PROCESSING 
Alpha-Bearing Wastes 


TRU waste-acceptance criteria for the Waste Isolation Plant, 

7:49444 (WIPP-DOE—069-Rev. 1) 
Cesium 

Method and article for primary containment of cesium wastes 

(DOE patent application), 7:49403 
Chlorinated Aromatic Hydrocarbons 

Technical support for the hazardous waste incinerator at 

ORGDP (PCB's), 7:49364 (K/ET—5036) 
Combustion 

Controlled air and rotary kiln proof-of-principle tests, 7:49355 
(EGG-TF—S5866) 

Glass Furnace Project: October 1981-March 1982, 7:49369 
(MLM—2931) 

Overview of the INEL slagging pyrolysis incinerator proof-of- 
principle test series, 7:49356 (EGG-WM—5841) 

Demonstration Plants 
Overview of the INEL slagging pyrolysis incinerator proof-of- 
principle test series, 7:49356 (EGG-WM—S5841) 
Drying 
Microwave drying of radwaste, 7:49359 (EPRI-NP—2450) 
Evaluation 

Method for product performance evaluation of candidate waste 
forms for immobilization of high-level radioactive wastes. 
Interface working group on high-level waste form selection 
factors, 7:49349 (DOE/TIC—11612) 

Technical Advisory Committee on the nuclear-fuel waste- 
management program. Second annual report, 7:49392 
(TAC—2) 

Filtration 

Summary of in-situ tests of filter systems in nuclear power 

stations, 7:50347 (STUDSVIK-K2—80-322) 
High-Level Radioactive Wastes 

Assessment of Savannah River borosilicate glass in the 
repository environment, 7:49352 (DP—1629) 

Consolidated waste forms: glass marbles and ceramic pellets, 
7:49375 (PNL—4146) 

Incorporation of high-level wastes in SYNROC: results from 
recent process-engineering studies at Lawrence Livermore 
National Laboratory, 7:49395 (UCRL—87065) 

Method for product performance evaluation of candidate waste 
forms for immobilization of high-level radioactive wastes. 
Interface working group on high-level waste form selection 
factors, 7:49349 (DOE/TIC—11612) 

Ozone mass transfer and kinetics experiments, 7:49380 (RHO- 
C—47) 

SRP radioactive glass studies: small-scale process development 
and product performance, 7:49353 (DP-MS—82-26-Rev.) 

In-Situ Processing 

In-situ thermoelectric stabilization of radioactive wastes, 

7:49377 (PNL-SA—9924) 
Intermediate-Level Radioactive Wastes 

Factors affecting the leachability of caesium and strontium 
from cemented simulant-evaporator wastes, 7:49336 (AEEW- 
R—1461) 

Ion Exchange 

Methods for eluting radiocesium from zeolite ion exchange 
material in a column in the TMI-2 reactor containment 
building, 7:49374 (ORNL/TM—8333) 

Low-Level Radioactive Wastes 

EPRI waste categorization study, 7:49358 (EPRI-NP—2450) 

Metal-smelting facility, 7:49338 (CONF-820418—13) 

Microwave drying of radwaste, 7:49359 (EPRI-NP—2450) 

System for chemically digesting low level radioactive, solid 
waste material (Patent), 7:49402 

Workshop proceedings: 1982 ASME-EPRI radwaste 
workshop, 7:49357 (EPRI-NP—2450) 

Meetings 

Workshop proceedings: 1982 ASME-EPRI radwaste 

workshop, 7:49357 (EPRI-NP—2450) 
Mill Tailings 

Uranium Mill Tailings Remedial Action Program. Annual 

status report, 7:49344 (DOE/NE—0025) 
Research Programs 
Technical Advisory Committee on the nuclear-fuel waste- 


management program. Second annual report, 7:49392 
(TAC—2) 
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Risk Assessment 

Comparative risk assessments for the production and interim 
storage of glass and ceramic waste forms: defense waste 
processing facility, 7:49422 (DPST—82-327) 

Smelting 
Metal-smelting facility, 7:49338 (CONF-820418—13) 
Solid Wastes 

Glass Furnace Project: October 1981-March 1982, 7:49369 

(MLM—2931) 
Solidification 

Assessment of Savannah River borosilicate glass in the 
repository environment, 7:49352 (DP—1629) 

Consolidated waste forms: glass marbles and ceramic pellets, 
7:49375 (PNL—4146) 

Environmental assessment: waste-form selection for SRP high- 
level waste (Borosilicate glass; crystalline ceramic), 7:49341 
(DOE/EA—0179) 

Factors affecting the leachability of caesium and strontium 
from cemented simulant-evaporator wastes, 7:49336 (AEEW- 
R—1461) 

Method and article for primary containment of cesium wastes 
(DOE patent application), 7:49403 

Method for product performance evaluation of candidate waste 
forms for immobilization of high-level radioactive wastes. 
Interface working group on high-level waste form selection 
factors, 7:49349 (DOE/TIC—11612) 

SRP radioactive glass studies: small-scale process development 
and product performance, 7:49353 (DP-MS—82-26-Rev.) 

SYNROC Process 

Incorporation of high-level wastes in SYNROC: results from 
recent process-engineering studies at Lawrence Livermore 
National Laboratory, 7:49395 (UCRL—87065) 

Vitrification 

In-situ thermoelectric stabilization of radioactive wastes, 

7:49377 (PNL-SA—9924) 
Waste Water 

Feedwater cleanup for combined electrolysis catalytic 

exchange. Final report, 7:49370 (MLM—2970) 


RADIOACTIVE WASTE STORAGE 


Alpha-Bearing Wastes 
Hanford Solid Waste Handling Facility strategy, 7:49382 
(RHO-WM-SA—4) 
Containers 
Carbon-composite filter for radioactive-waste-storage 
containers, 7:49378 (RFP—3326) 
Engineered Safety Systems 
Reference analysis on the use of engineered barriers for 
isolation of spent nuclear fuel in granite and basalt, 7:49330 
(PNL—3530) 
High-Level Radioactive Wastes 
Issues related to field testing in tuff, 7:49388 (SAND—82- 
0312C) 
Parametric studies of radiological consequences of basaltic 
volcanism, 7:49425 (SAND—81-2375) 
Radiation Heating 
Strontium and cesium capsule heat-transfer analysis, 7:49381 
(RHO-LD—167) 
Radionuclide Migration 
Reference analysis on the use of engineered barriers for 


isolation of spent nuclear fuel in granite and basalt, 7:49330 
(PNL—3530) 
Risk Assessment 
Comparative risk assessments for the production and interim 
storage of glass and ceramic waste forms: defense waste 
processing facility, 7:49422 (DPST—82-327) 
Parametric studies of radiological consequences of basaltic 
volcanism, 7:49425 (SAND—81-2375) 
Site Selection 
Issues related to field testing in tuff, 7:49388 (SAND—82- 
0312C) 
Nevada Nuclear Waste Storage Investigations: exploratory 


shaft. Phase I. Conceptual design report, 7:49365 (LA—9179- 
MS) 
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Spent Fuels 


Commercial nuclear waste research and development program. - 


Quarterly report, January-March 1982, 7:49345 
(DOE/NV/10250—2) 
Underground Storage 

Boussinesq-papkovich functions for creep around a spherical 
cavity or a rigid inclusion in a gravity-loaded half space, 
7:49404 

Issues related to field testing in tuff, 7:49388 (SAND—82- 
0312C) 

Nevada Nuclear Waste Storage Investigations: exploratory 
shaft. Phase I. Conceptual design report, 7:49365 (LA—9179- 
MS) 

RADIOACTIVE WASTES 


See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 


Inventories 
Radwaste inventories and projections: an overview (Integrated 
Data Base), 7:49373 (ORNL/TM—8322) 
Leaching 
Leach testing of waste forms: interrelationship of ISO- and 
MCC-type tests, 7:49420 (UCRL—87621) 
Legal Aspects 
Overview of hazardous-waste regulation at federal facilities, 
7:49428 (ANL/EES-TM—182) 
Materials Handling 
Waste minimization and dealing with emergency volumes, 
7:49360 (EPRI-NP—2450) 
Meetings 
Radwaste inventories and projections: an overview (Integrated 
Data Base), 7:49373 (ORNL/TM—8322) 
Minimization 
EPRI waste categorization study, 7:49358 (EPRI-NP—2450) 
Waste minimization and dealing with emergency volumes, 
7:49360 (EPRI-NP—2450) 
Workshop proceedings: 1982 ASME-EPRI radwaste 
workshop, 7:49357 (EPRI-NP—2450) 
Packaging 
Commercial nuclear waste research and development program. 
Quarterly report, January-March 1982, 7:49345 
(DOE/NV/10250—2) 
Neutron insulation of transport packages by a boron-containing 
compound material used in France, 7:51076 (CEA-CONF— 
6059) 
Quantitative Chemical Analysis 
Potential applications of inductively coupled plasma atomic 
spectroscopy to the analysis, characterization, and 
management of nuclear wastes, 7:49363 (IS—4796) 
Waste Transportation 
Neutron insulation of transport packages by a boron-containing 
compound material used in France, 7:51076 (CEA-CONF— 
6059) 
RADIOACTIVITY 
See also ACTIVITY LEVELS 
Bibliographies 
Bibliography in environmental radioactivity in foods, 7:51515 
(NP—2902094) 
RADIOACTIVITY TRANSPORT 
Chemical behavior of fission product iodine in light water 
reactor accidents, 7:50496 
Sparging tests, 7:50405 (DOE/SF/71032—T60) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOCHEMISTRY 
Reviews 
Annual report 1980, 7:51056 (INIS-mf—6958) 
RADIOCRYSTALLOGRAPHY 
See CRYSTALLOGRAPHY 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 


RADIONUCLIDE MIGRATION 
Field Tests 


RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE BATTERIES 
Safety Engineering 
Overview of the U. S. flight safety process for space nuclear 
power, 7:50492 
RADIOISOTOPE GENERATORS 
Preparation of a generator of technetium-99m, 7:51060 (JEN— 
510) 
RADIOISOTOPE HEAT SOURCES 
Research Programs 
Space nuclear safety and fuels program, December 1981, 
7:49460 (LA—9311-PR) 
Space nuclear safety and fuels program, November 1981, 
7:49459 (LA—9309-Pr) 
RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE SCANNING 
Thallium 201 
Thallium 201 heart scanning: its place between exercise testing 
and coronary arteriography, 7:51666 (INIS-mf—6937) 
RADIOISOTOPES 
See also DELAYED NEUTRON PRECURSORS 
ELEMENT 104 ISOTOPES 
Radiation techniques. Issue 19. Questions of nuclear science 
and techniques, 7:52219 (INIS-SU—57) 
Electromagnetic Isotope Separation 
Capability of the electromagnetic isotope-enrichment facility at 
ORNL, 7:49451 (CONF-820666—3) 
Gamma Dosimetry 
Specific gamma-ray dose constants for nuclides important to 
dosimetry and radiological assessment, 7:52243 
(ORNL/RSIC—45/Rev.1) 
Isotope Production 
Overview of current and future radioisotope production 
activities of the Council for Scientific and Industrial 
Research, 7:51058 (INIS-mf—6967) 
Radiation Protection 
14. Hygiene principles of handling radioactive compounds, 
7:51762 
Uses 
Industrial and research applications of radioisotopes and 
radiation sources, 7:49454 (INIS-mf—6967) 
Use of radionuclides in medicine, 7:51057 (INIS-mf—6967) 
RADIOMETERS 
Performance 
Simplified techniques to study components of solar radiation 
under haze and clouds, 7:49530 
RADIOMETRIC SURVEYS 
Bibliographies 
Bibliography on uranium and radioactive minerals and rocks in 
Greece, and on geological applications of nuclear science 
methods in the country, 7:49306 (DEMO—80/2G-E(Ed.5)) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE KINETICS 
(In living organisms.) 
Computer Codes 
Documentation and user’s guide for DOSTOMAN: a pathways 
computer model of radionuclide movement, 7:51561 
(DPST—81-549) 
Mathematical Models 
Risk assessment methodology development for waste isolation 
in geologic media, 7:49424 (NUREG/CR—1672-Vol.3) 
RADIONUCLIDE MIGRATION 
(In environment.) 
Computer Codes 
Hydrological model in STEALTH 2-D code, 7:49415 
(ONWI—256) 
Field Tests 
Engineering test plan for field radionuclide migration 
experiments in climax granite, 7:49419 (UCRL—53286) 





RADIOPHARMACEUTICALS 
Mathematical Models 


Mathematical Models 
Risk assessment methodology development for waste isolation 
in geologic media, 7:49424 (NUREG/CR—1672-Vol.3) 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Absorption Spectroscopy 
Evaluation of energy spectral information in nuclear imaging 
and investigation of protein binding of radiogallium. 
Progress report, October 1, 1981-November 30, 1982, 
7:51662 (DOE/EV/04625—T2) 
Biological Localization 
Boron thermal/epithermal neutron capture therapy, 7:51660 
(BNL—31402) 
Iodinated bleomycin. A radiopharmaceutical for tumor 
localization, 7:51688 
RADIOPHOTOLUMINESCENT DOSEMETERS 
See RPL DOSEMETERS 
RADIOSENSITIZERS 
Secobarbital sodium, a hypoxic radiosensitizer in 
Staphylococcus aureus, 7:51663 (INIS-mf—6937) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
See also NEUTRON CAPTURE THERAPY 
Delayed Radiation Effects 
Hematological follow-up studies on patients with thyroid 
neoplasms after ‘**I therapy, 7:51794 
Depth Dose Distributions 
A computer based file of x-ray and electron beam central axis 
depth dose data for use in radiation therapy. Final report, 
7:51674 (PB—82-118415) 
Use of electron beams in the energy range from 6 to 40 MeV 
in radiotherapy of neoplasms, 7:51671 (INIS-SU—74) 
Electron Beams 
Use of electron beams in the energy range from 6 to 40 MeV 
in radiotherapy of neoplasms, 7:51671 (INIS-SU—74) 
Integral Doses 
Comparative analysis of integral doses while radiotherapy with 
Bremsstrahlung beams from the B5M-25 and the LUEh-25 
medicine accelerators, 7:51670 (INIS-SU—74) 
Todine 127 
Photon-activation therapy, 7:51659 (BNL—31401) 
Optimization 
Radiation enhancement with '7I-deoxyuridine, 7:51661 
(BNL—31491) 
Patients 
Radiation enhancement with '*7I-deoxyuridine, 7:51661 
(BNL—31491) 
Planning 
Computerized radiation treatment planning, 7:51730 (INIS- 
mf—6871) 
Risk Assessment 
Hodgkins disease: the side effects of radiotherapy. January, 
1978—December, 1981 (Citations from the Energy Data 
Base). Report for Jan 78—Dec 81, 7:51745 (PB—82-858150) 
Side Effects 
Postirradiation sarcoma (malignant fibrous histiocytoma) 
following cervix cancer (Delayed side effects of 
radiotherapy), 7:51746 (RERF-TR—11-80) 
Spatial Dose Distributions 
Microdosimetry of high LET therapeutic beams, 7:51751 
(UTNL-R—0084) 
RADIUM 
Biological Radiation Effects 
Quantitative histology of the mucous membrane of the 
accessory nasal sinus and mastoid cavities, 7:51760 
RADIUM 226 
Biological Accumulation 
Biosorption of uranium, radium, and cesium, 7:51724 (CONF- 
820589—1) 
Environmental Transport 
Natural activities of uranium, radium and radon in 
groundwater, 7:51564 (SKBF-KBS-TR—81-08) 
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Measuring Methods 
Counting system and resultant data from field determinations 
of radium-226 at twelve uranium mill tailings sites, 7:51517 
(SAND—81-2645C) 
Radiation Monitoring 
Counting system and resultant data from field determinations 
of radium-226 at twelve uranium mill tailings sites, 7:51517 
(SAND—81-2645C) 
Radium-226 measurements below uranium-mill-tailings piles, 
7:49418 (SAND—82-0288C) 
RADON 
Diffusion 
Laboratory measurements of radon diffusion through 
multilayered cover systems for uranium tailings, 7:49417 
(PNL—4107) 
Radiation Monitoring 
Assessment of the radon concentrations in air caused by 
emissions from multiple sources in a uranium mining and 
milling region. A case study of the Ambrosia Lake region of 
New Mexico, 7:51490 (PNL—4033) 
Radioecological Concentration 
Assessment of the radon concentrations in air caused by 
emissions from multiple sources in a uranium mining and 
milling region. A case study of the Ambrosia Lake region of 
New Mexico, 7:51490 (PNL—4033) 
Radon activity in ground waters of seven tet areas in 
Minnesota, 7:51562 (NP—2902474) 
RADON 222 
Alpha Detection 
Application of ???Rn alpha particle's tracks to uranium 
exploration, 7:49288 (INIS-mf—6855) 
Environmental Transport 
Natural activities of uranium, radium and radon in 
groundwater, 7:51564 (SKBF-KBS-TR—81-08) 
RAFT RIVER VALLEY 
Geothermal Power Plants 
Raft River condenser-tube examination, 7:49975 
(DOE/SF/11503—T1) 
Raft River SMW Power Plant: a small binary power plant, 
7:49976 (EGG-M—12482) 
Raft River SMW plant startup experience, 7:49977 (EGG-M— 
12582) 
RAMAN SPECTRA 
Line Widths 
Inclusion of frequency shifts with electronic excitation in the 
calculation of multiple-order resonance Raman profile line 
shapes from optical absorption data, 7:51950 
Resonance Scattering 
Inclusion of frequency shifts with electronic excitation in the 
calculation of multiple-order resonance Raman profile line 
shapes from optical absorption data, 7:51950 
RANCHO SECO-1 REACTOR 
Economic Impact 
Socio-economic impacts of nuclear generating stations: Rancho 
Seco case study, 7:50182 (NUREG/CR—2749-Vol.9) 
Social Impact 
Socio-economic impacts of nuclear generating stations: Rancho 
Seco case study, 7:50182 (NUREG/CR—2749-Vol.9) 
Socio-Economic Factors 
Socio-economic impacts of nuclear generating stations: Rancho 
Seco case study, 7:50182 (NUREG/CR—2749-Vol.9) 
RANCHO SECO-2 REACTOR 
Economic Impact 
Socio-economic impacts of nuclear generating stations: Rancho 
Seco case study, 7:50182 (NUREG/CR—2749-Vol.9) 
Social Impact 
Socio-economic impacts of nuclear generating stations: Rancho 
Seco case study, 7:50182 (NUREG/CR—2749-Vol.9) 
Socio-Economic Factors 
Socio-economic impacts of nuclear generating stations: Rancho 
Seco case study, 7:50182 (NUREG/CR—2749-Vol.9) 
RANKINE CYCLE ENGINES 
Design 
Experimental Rankine cycle engine designed for utilization of 
low temperature, low pressure heat. Final report, 7:51160 
(PB—82-137183) 
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System optimization of a high efficiency steam engine. Task 2 
and final report, 7:50803 (DOE/NBM—1001) 
Exhaust Gases 
Construction of an improved automotive-steam-engine design 
per CAL TRANS RFP TA 77-1. Final report, Milestone 
VI, 7:50804 (NP—25391) 
Life-Cycle Cost 
Future fuels and engines for railroad locomotives. Volume II. 
Technical document, 7:50801 (JPL-PUB—81-101-Vol.2) 
Thermal Efficiency 
Construction of an improved automotive-steam-engine design 
per CAL TRANS RFP TA 77-1. Final report, Milestone 
VI, 7:50804 (NP—25391) 
System optimization of a high efficiency steam engine. Task 2 
and final report, 7:50803 (DOE/NBM—1001) 
RARE EARTH ALLOYS 
Chemical Composition 
Prediction of composition of multicomponent rare earth 
compounds for permanent magnets with high temperature 
stable magnetic properties, 7:50930 
Magnetization 
Prediction of composition of multicomponent rare earth 
compounds for permanent magnets with high temperature 
stable magnetic properties, 7:50930 
RARE EARTH COMPLEXES 
Contribution to the study of pseudohalides complexes of 
tervalent, lanthanides and actinides in solution, 7:51047 
(CEA-R—S5140) 
RARE EARTH COMPOUNDS 
Synthesis 
Nuclear chemistry project. Progress report, April 1, 1981- 
March 31, 1982, 7:51938 (DOE/ER/02184—49) 
RARE GASES 


See also ARGON 
HELIUM 
RADON 
XENON 


Desorption 
Study of field adsorption using imaging atom-probe field ion 
microscope. Progress report, April 1, 1981-March 31, 1982, 
7:50968 (DOE/ER/10857—1) 
Microanalysis 
Study of field adsorption using imaging atom-probe field ion 
microscope. Progress report, April 1, 1981-March 31, 1982, 
7:50968 (DOE/ER/10857—1) 
RATS 
Behavior 
Modification of rat operant behavior by ozone exposure, 
7:51851 
Biological Radiation Effects 
Radiation dose estimates and hazard evaluations for inhaled 
airborne radionuclides. Annual progress report, July 1980- 
June 1981, 7:51744 (NUREG/CR—2512) 
Hypothyroidism 
Progress report, July 1980-December 1981, 7:51514 
(DOE/EV/01643—144) 
Pathological Changes 
Progress report, July 1980-December 1981, 7:51514 
(DOE/EV/01643—144) 
Performance 
Chronic postweaning lead exposure and response duration 
performance, 7:51849 
Radiation Doses 
Radiation dose estimates and hazard evaluations for inhaled 
airborne radionuclides. Annual progress report, July 1980- 
June 1981, 7:51744 (NUREG/CR—2512) 
RDF 
See REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 


See also FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
POWER-COOLING-MISMATCH ACCIDENTS 
REACTOR CORE DISRUPTION 
ROD DROP ACCIDENTS 
TRANSIENT OVERPOWER ACCIDENTS 


Degraded core studies at INEL, 7:50409 (EGG-M—01082) 
HTGR accident and risk assessment, 7:50428 (GA-A—16766) 


REACTOR COMPONENTS 
Test Facilities 


Model for PWR vulnerability evaluation due to an external 
event, 7:50434 (INIS-mf—6937) 
Simulation of pressure waves from deflagrating gas clouds, 
7:50387 (BMFT—150385-1) 
WASH-1400: quantifying the uncertainties, 7:50495 
Data Compilation 
Precursors to potential severe core-damage accidents: 1969- 
1979. A status report (PWR; BWR), 7:50446 
(NUREG/CR—2497-Vol.1) 
Dryout 
Boiling heat removal in a particle bed, 7:50463 (SAND—82- 
0056C) 
Emergency Plans 
Roles that numerical models can play in emergency response, 
7:50477 (UCRL—87426) 
Environmental Impacts 
Roles that numerical models can play in emergency response, 
7:50477 (UCRL—87426) 
Explosions 
Analytical determination of the gas-explosion pressure field. 
Final report (BWR), 7:50386 (BMFT—150-415) 
Occurrence of local pressure peaks during the diffraction of 
detonation waves at a nuclear power plant, 7:50385 
(BMFT—150-385-2) 
Fission Product Release 
Radiological consequences of Borax/Spert/Snaptran 
experiments, 7:50498 
Flow Blockage 
Laser Doppler anemometer measurements of local fluid 
recirculation in model rod bundle assemblies (PWR; BWR; 
LMFBR), 7:50461 (PNL-SA—10458) 
Heat Transfer 
Analysis of proposed BWR inlet flow blockage experiments 
using MAYU-4b, 7:50448 (NUREG/CR—2620) 
Application of differential sensitivity theory to a 
neutronic/thermal-hydraulic reactor safety code (MELT 
code;LMFBR), 7:50493 
RELAPS constitutive relations modeling (PWR; BWR), 
7:50414 (EGG-M—06282) 
Hydraulics 
Analysis of proposed BWR inlet flow blockage experiments 
using MAYU-4b, 7:50448 (NUREG/CR—2620) 
Application of differential sensitivity theory to a 
neutronic/thermal-hydraulic reactor safety code (MELT 
code;LMFBR), 7:50493 
RELAPS constitutive relations modeling (PWR; BWR), 
7:50414 (EGG-M—06282) 
Mathematical Models 
Statistical analysis of safety related occurrences in nuclear 
power plants. A report of a pilot study, 7:50471 (SKI-B—3- 
79) 
Pressure Gradients 
Analytical model for transient gas flow in nuclear fuel rods 
(PWR;BWR), 7:50491 
Radioactive Aerosols 
Chemical behavior of fission product iodine in light water 
reactor accidents, 7:50496 
Radioactivity Transport 
Chemical behavior of fission product iodine in light water 
reactor accidents, 7:50496 
Research Programs 
1980 Annual status report reactor safety, 7:50229 (EUR—7249) 
Risk Assessment 
Statistical analysis of safety related occurrences in nuclear 
power plants. A report of a pilot study, 7:50471 (SKI-B—3- 
79) 
Statistical Models 
Statistical evaluation of design-error related nuclear reactor 
accidents, 7:50504 
Test Facilities 
Laser Doppler anemometer measurements of local fluid 
recirculation in model rod bundle assemblies (PWR; BWR; 
LMFBR), 7:50461 (PNL-SA—10458) 


REACTOR COMPONENTS 


See also BREEDING BLANKETS 
CONTROL ELEMENTS 
FUEL ELEMENTS 





REACTOR COMPONENTS 
Test Facilities 


REACTOR COOLING SYSTEMS 
REACTOR CORES 


Failures 
Analysis of failure rate data with compound models, 7:50321 
(NUREG/CR—2714) 
Hot Cells 
Remote equipment technology. Final report for GFY 1880, 
7:50225 (DOE/SF/71031—T33) 
Hydraulics 
Design guide for single circular cylinder in turbulent crossflow 
(LMFBR), 7:50207 (ANL-CT—82-7) 
Meetings 
Structural Considerations and Findings from Testing of 
Nuclear Components (Symposium), 1981, 7:50328 
Research Programs 
HTGR plant technology program. Semiannual report, 
September 30, 1981, 7:50197 (GA-A—16564) 
System Failure Analysis 
Incorporation of various uncertainties in dependent failure- 
probability estimation (PWR), 7:50390 (BNL-NUREG— 
30768) 
Turbulent Flow 
Design guide for single circular cylinder in turbulent crossflow 
(LMFBR), 7:50207 (ANL-CT—82-7) 
Welded Joints 
Considerations in the use of welds in elevated-temperature 
nuclear components, 7:50318 (GA-A—16717) 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe 
running of a nuclear reactor.) 
Consoles 
Evaluation of safety-parameter display concepts. Final report 
(PWR;BWR), 7:50335 (EPRI-NP—2239-Vol.1) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 


See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 


Crack Propagation 
Influence of A-segregation on the risk of fracture in a feed 
water connection piece, 7:50472 (SKI-B—64-81) 
Joints 
Influence of A-segregation on the risk of fracture in a feed 
water connection piece, 7:50472 (SKI-B—64-81) 
Pipes 
Evaluation of time-dependent loading analysis on a piping 
network using RELAP4/REPIPE, 7:50326 
REACTOR CORE DISRUPTION 
Containment Systems 
Role of condensation in aerosol source term for liquid-metal 
fast breeder reactor containments, 7:50503 
Molten Metal-Water Reactions 
Recent experiments and analysis regarding steam explosions 
with simulant molten reactor fuels, 7:50509 
Radioactive Aerosols 
Role of condensation in aerosol source term for liquid-metal 
fast breeder reactor containments, 7:50503 
Radioactivity Transport 
Sparging tests, 7:50405 (DOE/SF/71032—T60) 
Test Facilities 
Sparging tests, 7:50405 (DOE/SF/71032—T60) 
REACTOR CORES 
Fast reactor mathematical models. Pt 1. Neutron-physical 
performances, 7:50151 (FEI—1086) 
Hydraulics 
Design guide for single circular cylinder in turbulent crossflow 
(LMFBR), 7:50207 (ANL-CT—82-7) 
Neutron Dosimetry 
Spectrum-integrated helium generation cross sections for ®Li 
and '°B in the sigma and fission cavity standard neutron 
fields, 7:50241 (HEDL-SA—2712-FP) 
Neutron Flux 
COROPT heterogeneous flux model, 7:50223 
(DOE/SF/71031—T30) 
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Spectrum-integrated helium generation cross sections for ®Li 
and '°B in the sigma and fission cavity standard neutron 
fields, 7:50241 (HEDL-SA—2712-FP) 

Neutron Spectra 

Spectrum-integrated helium generation cross sections for ®Li 
and '°B in the sigma and fission cavity standard neutron 
fields, 7:50241 (HEDL-SA—2712-FP) 

Power Distribution 

Review of physics critical experiments using the thoria fuel 
system (AWBA development program), 7:50249 (WAPD- 
TM—1513) 

Reactivity Coefficients 

Review of physics critical experiments using the thoria fuel 
system (AWBA development program), 7:50249 (WAPD- 
TM—1513) 

Reactor Kinetics 

Review of physics critical experiments using the thoria fuel 
system (AWBA development program), 7:50249 (WAPD- 
TM—1513) 

Turbulent Flow 
Design guide for single circular cylinder in turbulent crossflow 
(LMFBR), 7:50207 (ANL-CT—-82-7) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR KINETICS 

COROPT heterogeneous flux model, 7:50223 
(DOE/SF/71031—T30) 

Fast reactor mathematical models. Pt 1. Neutron-physical 
performances, 7:50151 (FEI—1086) 

Cross Sections 

CSRL-V ENDF/B-V 227-group neutron cross-section library 
and its application to thermal-reactor and criticality safety 
benchmarks, 7:50397 (CONF-820566—6) 

Review of the neutron capture process in fission reactors, 
7:50312 (ANL/NDM—S9) 

Spectra Unfolding 

LSL: a logarithmic least-squares adjustment method, 7:50313 

(CONF-820321—8) 
REACTOR KINETICS EQUATIONS 
Analytical Solution 

Exponential time-decaying solution of the monoenergetic 

neutron transport equation, 7:52214 (INIS-mf—6937) 
REACTOR LICENSING 

Nuclear Regulatory Commission: 1981 annual report, 7:50283 
(NUREG—0920) 

Regulatory Licensing status summary report. Nuclear power 
plants data for decisions (blue book), January 1-April 19, 
1982, 7:50275 (NUREG—0580-Vol.11) 

Selected review of foreign licensing practices for nuclear 
power plants, 7:50286 (NUREG/CR—2664) 

REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 

US/FRG umbrella agreement for cooperation in GCR 
development. Fuel, fission products, and graphite 
subprogram. Quarterly status report, January 1, 1982-March 
31, 1982, 7:50199 (GA-A—16720) 

Compatibility 

Chemical compatibility of uranium carbides with Cr-Fe-Ni 
alloys, 7:50250 

Compatibility of aluminide-coated Hastelloy x and Inconel 617 
in a simulated gas-cooled reactor environment, 7:50198 (GA- 
A—16668) 

Computer Codes 

GE: ARSD contribution to LIFE4 documentation (LMFBR), 

7:50227 (DOE/SF/71031—T36) 
Corrosion 

Materials performance in nuclear steam generators (presented 
at the ANS International Conference, 2nd), 1980, 7:50322 

Steam generator corrosion studies. Final report (PWR), 
7:50172 (EPRI-NP—2331) 

Waterside corrosion correlations for 2/one quarter/ Cr-1 Mo 


steel in liquid-metal fast breeder reactor steam generators, 
7:50255 
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Corrosion Protection 

Compatibility of aluminide-coated Hastelloy x and Inconel 617 
in a simulated gas-cooled reactor environment, 7:50198 (GA- 
A—16668) 

Creep 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation 
and Development Program. Progress report, April 1-June 
30, 1981, 7:50294 (DOE/ET/34202—57) 

In-reactor creep measurements (LMFBR), 7:50258 

Some observations on time-hardening and strain-hardening 
rules for creep in Zircaloy-2, 7:50325 

Cross Sections 

Multigroup covariance matrices for fast-reactor studies, 

7:50315 (ORNL/TM—7389) 
Elasticity 

Virtual powers and virtual works in mechanics of micropolar 

continuous media, 7:50822 (EUR—7000) 
Embrittlement 

Irradiated nuclear pressure-vessel-steel data base. Topical 
report, 7:50316 (EPRI-NP—2428) 

Surveillance dosimetry: achievements and disappointments, 
7:50165 (CONF-820321—3) 

Fatigue 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation 
and Development Program. Progress report, April 1-June 
30, 1981, 7:50294 (DOE/ET/34202—57) 

Fracture Properties 

Materials science division light-water-reactor safety research 
program. Quarterly progress report, October - December 
1981, 7:50444 (NUREG/CR—2437-Vol.4) 

Meetings 

Materials performance in nuclear steam generators (presented 

at the ANS International Conference, 2nd), 1980, 7:50322 
Oxidation 

Model for the transition in the oxidation of zirconium-base 
alloys (LWBR development program), 7:50247 (WAPD- 
TM—1501) 

Physical Radiation Effects 

Analysis of the high-fluence creep behavior of two 
precipitation-strengthened alloys (LMFBR), 7:50240 
(HEDL-SA—2708-FP) 

Deformation and stresses in fuel assembly shrouds due to 
radiation-induced swelling and creep, 7:50242 (NIIAR— 
17(470)) 

Effect of fast neutron irradiation on fatigue-crack growth 
behavior of three nickel-base alloys, 7:50327 

Grain-boundary segregation in solution-treated Nimonic PE16 
during neutron irradiation, 7:50231 (HEDL-SA—2199) 

History dependence and consequences of the microchemical 
evolution of AISI 316 (LMFBR), 7:50237 (HEDL-SA— 
2621-FP) 

In-reactor creep measurements (LMFBR), 7:50258 

Influence of a temperature change on in-reactor creep 
(LMFBR), 7:50887 (PNL-SA—9970) 

Relationship between phase development and swelling of AISI 
316 during temperature changes (LMFBR), 7:50235 (HEDL- 
SA—2576-FP) 

Surveillance dosimetry: achievements and disappointments, 
7:50165 (CONF-820321—3) 

Radiation Effects 
Behavior of metallic inclusions in uranium dioxide, 7:50331 
Research Programs 

HTGR plant technology program. Semiannual report, 

September 30, 1981, 7:50197 (GA-A—16564) 
Standards 

Austenitic stainless steel welding fittings (ASME SA-403 with 

additional requirements), 7:50319 (NE-M—2-5T(1/82)) 
Strain Hardening 

Some observations on time-hardening and strain-hardening 

rules for creep in Zircaloy-2, 7:50325 
Stress Corrosion 

Ambient temperature stress-corrosion cracking of sensitized 
stainless steels (PWR), 7:50164 (BNL—30565) 

Effects of texture and microstructure on the propagation of 
iodine stress corrosion cracks in Zircaloy, 7:50330 


REACTOR SAFETY 
Research Programs 


Materials science division light-water-reactor safety research 
program. Quarterly progress report, October - December 
1981, 7:50444 (NUREG/CR—2437-Vol.4) 

Stress corrosion cracking of alloy 600 using the constant strain 
rate test, 7:50193 

Tensile Properties 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation 
and Development Program. Progress report, April 1-June 
30, 1981, 7:50294 (DOE/ET/34202—57) 

Thermodynamics 

Virtual powers and virtual works in mechanics of micropolar 

continuous media, 7:50822 (EUR—7000) 
Wear 

BWR control-rod cobalt-alloy replacement. Final report, 

7:50336 (EPRI-NP—2329) 
REACTOR OPERATION 
Data Acquisition Systems 

Simplification of NPRDS reporting. Final report, 7:50149 

(ALO—1004) 
Human Factors 

Expert estimation of human error probabilities in nuclear 
power plant operations: a review of probability assessment 
and scaling, 7:50152 (NUREG/CR—2255) 

REACTOR OPERATORS 
Performance 

Expert estimation of human error probabilities in nuclear 
power plant operations: a review of probability assessment 
and scaling, 7:50152 (NUREG/CR—2255) 

Reliability 

Expert estimation of human error probabilities in nuclear 
power plant operations: a review of probability assessment 
and scaling, 7:50152 (NUREG/CR—2255) 

REACTOR PROTECTION SYSTEMS 

Analysis of fire barriers within nuclear power plants, 7:50501 

Self-actuating reactor-shutdown system (LMFBR; Patent), 
7:50339 

Consoles 

Evaluation of safety-parameter display concepts. Final report 

(PWR;BWR), 7:50335 (EPRI-NP—2239-Vol.1) 
In Core Instruments 

Thermionic switched self-actuating reactor shutdown system 

(Patent), 7:50324 
Scram Rods 

Thermionic switched self-actuating reactor shutdown system 

(Patent), 7:50324 
Specifications 

Design criteria for a self-actuated shutdown system to ensure 
limitation of core damage (LMFBR), 7:50228 
(DOE/SF/71032—T45) 

REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of 
reactor types and designs under various real or hypothetical 
accidents.) 

See also REACTOR SAFETY EXPERIMENTS 

Control and safety of light water reactors fuelled with 
plutonium. Synthesis Report, 7:50426 (EUR—7368) 

High-temperature gas-cooled reactor safety-reliability program 
plan, 7:50401 (DOE/SF/02034—T70-Draft) 

Reactor with very low fission-product inventory, 7:50416 
(EIR—411) 

Systematic Evaluation Program. Status summary report, 
7:50439 (NUREG—0485-Vol.4-No.6) 

Leading Abstract 
Nuclear safety: technical progress review, 7:50478 
Research Programs 

1980 Annual status report reactor safety, 7:50229 (EUR—7249) 

HTGR plant technology program. Semiannual report, 
September 30, 1981, 7:50197 (GA-A—16564) 

Light Water Reactor Safety Technology Program. Quarterly 
report, October-December 1981, 7:50468 (SAND—82-0623) 

LOA-1: prevent accidents. Quarterly technical progress report, 
FRSP program - July through September 1981 (LMFBR), 
7:50408 (DOE/SF/74028—T 12) 

Model development experimental programs as part of the NRC 
reactor safety research, 7:50482 





REACTOR SAFETY EXPERIMENTS 
Planning 


REACTOR SAFETY EXPERIMENTS 


See also CONTAINMENT SYSTEMS EXPERIMENT 
ECCS 


Planning 

D5 debris bed experiment-extended post-dryout observations of 
a UO,-sodium particle bed (In ACPR reactor), 7:50465 
(SAND—82-0104C) 

D7 debris bed experiment - heat removal from a shallow, 
stratified UO2-sodium particle bed (In ACPR reactor), 
7:50464 (SAND—82-0062C) 

REACTOR SHUTDOWN 
Data Analysis 

Appraisal of power reactor status following unplanned 
shutdown by using dynamic signal analysis. Stage 1, 7:50474 
(STUDSVIK-K5—81-5) 

REACTOR SITING 
See SITE SELECTION 
REACTORS 


See also POWER REACTORS 
PULSED REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 


Neutron Density 
Development of a new two-dimensional Cartesian geometry 
nodal multigroup discrete-ordinates method, 7:52232 
(ORNL/CSD/TM— 182) 
Population Dynamics 
Evaluation of the Steel Creek ecosystem in relation to the 
propsed restart of the L-reactor: interim report, 7:51565 
(SREL—11) 
Radioactive Effluents 
Evaluation of the Steel Creek ecosystem in relation to the 
propsed restart of the L-reactor: interim report, 7:51565 
(SREL—11) 
Shielding 
Method to calculate functionals in a shield using localized 
regions with inherent geometry, 7:50317 (FEI—1011) 
Thermal Effluents 
Evaluation of the Steel Creek ecosystem in relation to the 
propsed restart of the L-reactor: interim report, 7:51565 
(SREL—11) 
RECEIVERS (SOLAR) 
See SOLAR RECEIVERS 
RECEPTORS 
Biochemistry 
Interactions of low density lipoprotein receptors with coated 
pits on human fibroblasts: estimate of the forward rate 
constant and comparison with the diffusion limit, 7:51637 
Cross-Linking 
Theoretical considerations of the role of antigen structure in B 
cell activation, 7:51639 
Reaction Kinetics 
Kinetics of activation and desensitization in receptor proteins, 
7:51619 
RECORDING SYSTEMS 
Charge-Coupled Devices 
One gigasample per second transient recorder: a performance 
demonstration, 7:51353 (LA-UR—82-837) 
Performance 
One gigasample per second transient recorder: a performance 
demonstration, 7:51353 (LA-UR—82-837) 
Timing Properties 
One gigasample per second transient recorder: a performance 
demonstration, 7:51353 (LA-UR—82-837) 
RECTIFIERS 
Technology Assessment 
Force-commutated power conversion in HVDC transmission 
systems, 7:50136 (CONF-820444—1} 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING 
By-Products 
Enhanced utilization of used lubricating oil recycling process 
by-products. Final report, 7:49204 (DOE/BC/10059—19) 
RECYCLING (FUEL) 
See REPROCESSING 
RED LEVEL-3 REACTOR 
See CRYSTAL RIVER-3 REACTOR 
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REDOX FUEL CELLS 
Design 

NASA-Redox cell-stack shunt current, pumping power, and 
cell-performance tradeoffs, 7:50701 (DOE/NASA/12726— 
11) 

Performance Testing 
Flowing-electrolyte-battery testing and evaluation, 7:50536 
(SAND—82-0381C) 
REDUCTASES 
See OXIDOREDUCTASES 
REFLECTIVITY 
Measuring Instruments 
Elementary approach to the six-port reflectometer, its theory 
and implementation, 7:51389 (SAND—81-2651) 
REFLECTORS (NEUTRON) 
See NEUTRON REFLECTORS 
REFLEXES 
Pathological Changes 

Inhalation exposures of rats to aerosolized diesel fuel, 7:51805 

(CONF-820560—2) 
REFORMER PROCESSES 
Economics 

Process gas and steam-electric system parameters and 
advanced reformer concept guidelines for 850°C IDC and 
950°C monolithic HTGR concepts, 7:50293 
(DOE/ET/34034—T13) 

Efficiency 

Process gas and steam-electric system parameters and 
advanced reformer concept guidelines for 850°C IDC and 
950°C monolithic HTGR concepts, 7:50293 
(DOE/ET/34034—T 13) 

REFRACTORIES 
Compatibility 

Materials technology for coal-conversion processes. Progress 

report, October-December 1981, 7:48978 (ANL/FE—82-9) 
Corrosion 

AR & TD Fossil-Energy Materials Program. Quarterly 
progress report, March 31, 1982, 7:50886 (ORNL/FMP— 
82/2) 

Corrosion experience with a slurry-fed ceramic melter, 7:50888 
(PNL-SA—10316) 

Erosion 

AR & TD Fossil-Energy Materials Program. Quarterly 
progress report, March 31, 1982, 7:50886 (ORNL/FMP— 
82/2) 

Materials Testing 

Analysis of refractory fiber insulations and hot-face coatings 
exposed to coal-oil mixture combustion products, 7:49159 
(ORNL/TM—8243) 

Corrosion and degradation of materials in the CONOCO 
DOAL CO2-Acceptor coal-gasification plant, 7:48996 
(DOE/ET/10670—T1) 

Corrosion and degradation of materials in the Synthane coal- 
gasification pilot plant, 7:48997 (DOE/ET/10670—T2) 

Stress Corrosion 

AR & TD Fossil-Energy Materials Program. Quarterly 
progress report, March 31, 1982, 7:50886 (ORNL/FMP— 
82/2) 

Thermal Shock 

Materials technology for coal-conversion processes. Progress 

report, October-December 1981, 7:48978 (ANL/FE—82-9) 
REFRACTORY METALS 
Deformation 

Deformation processes in refractory metals. Final report, 
December 1, 1979-November 30, 1980, 7:50839 
(DOE/ER/03262—T1) 

Research Programs 

Deformation processes in refractory metals. Final report, 
December 1, 1979-November 30, 1980, 7:50839 
(DOE/ER/03262—T1) 

REFRIGERANTS 
Thermodynamic Properties 

Determination of properties of fluids for solar-cooling 

applications. Literature survey, 7:49876 (SRI-PYU—2221) 
REFRIGERATORS 
See also MAGNETIC REFRIGERATORS 
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Performance 
Simulation of the Energy Saver refrigeration system, 7:52442 
(FERMILAB-Conf—81/68) 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 


See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 


Combustion 
Gas turbine demonstration of pyrolysis: derived fuels. Third 
technical progress report, July 1, 1979-December 31, 1981, 
7:50112 (DOE/ET/13333—T1) 
Combustion Properties 
Gas turbine demonstration of pyrolysis: derived fuels. Third 
technical progress report, July 1, 1979-December 31, 1981, 
7:50112 (DOE/ET/13333—T1) 
Materials Handling Equipment 
Gas turbine demonstration of pyrolysis: derived fuels. Third 
technical progress report, July 1, 1979-December 31, 1981, 
7:50112 (DOE/ET/13333—T1) 
Research Programs 
Gas turbine demonstration of pyrolysis: derived fuels. Third 
technical progress report, July 1, 1979-December 31, 1981, 
7:50112 (DOE/ET/13333—T1) 
REFUSE-FUELED BOILERS 
Energy Efficiency 
Integrated energy systems for the sugar industry, 7:50762 
(CONF-801203—) 
REFUSE-FUELED POWER PLANTS 
Boiler Fuels 
Gas turbine demonstration of pyrolysis: derived fuels. Third 
technical progress report, July 1, 1979-December 31, 1981, 
7:50112 (DOE/ET/13333—T1) 
REGION I 
See NORTH ATLANTIC REGION 
REGION II 
See MID-ATLANTIC REGION 
REGION VII 
See MIDWEST REGION 
REGOLITH 
See OVERBURDEN 
REGRESSION ANALYSIS 
Errors 
Testing goodness-of-fit for the distribution of errors in 
regression models, 7:50554 (DOE/EV/10428—13) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
REMOTE HANDLING EQUIPMENT 
Automated handling for SAF batch furnace and chemistry 
analysis operations (LMFBR), 7:50233 (HEDL-SA—2414- 
FP) 
Transfer tunnel transporter system for the Fuels and Materials 
Examination Facility (LMFBR), 7:50234 (HEDL-SA—2477- 
FP) 
Design 
Conceptual design studies of special-purpose equipment for 
Fusion Engineering Device torus-sector remote maintenance, 
7:52367 (EGG-M—11982) 
Remote maintenance equipment for the Fusion Engineering 
Device, 7:52343 (CONF-820609—44) 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
TIDAL POWER 
WAVE POWER 
WIND POWER 
Demonstration Programs . 
Energy development and demonstration program: year-end 
report, 7:50673 (NP—2903702) 
Energy Source Development 
Local strategy for renewable energy, 7:50655 (CONF-801203— 
) 


Global Aspects 
Future global role for renewable energy technologies, 7:50664 
(CONF-801203—) 


RESEARCH REACTORS 
Evaluation 


Heat Storage 
System vs. dedicated storage, 7:50519 (CONF-801203—) 
Legislation 
Attainment of renewable energy self-sufficiency, 7:50661 
(CONF-801203—) 
Management 
Renewable energy planning exercise, 7:50656 (CONF-801203— 
) 
Meetings 
Alternative energy sources for Florida, 7:50648 (CONF- 
791279—) 
National conference on renewable energy technologies, 
7:50659 (CONF-801203—) 
Planning 
Appropriate bureaucracy for renewable energy development: 
the role of sub-state regions, counties, and units of local 
government, 7:50651 (CONF-801203—) 
Key factors affecting regional planning for renewable energy 
technologies, 7:50652 (CONF-801203—) 
Meeting the year 2000 challenge: a Western SUN 
interpretation, 7:50660 (CONF-801203—) 
Renewable energy planning for Southern USA, Puerto Rico 
and Virgin Islands, 7:50649 (CONF-801203—) 
Six fallacies that impede planning for regional renewable 
energy systems, 7:50657 (CONF-801203—) 
Power Generation 
Technical-economic analysis: project of renewable energy 
utilization in larger existing district heating systems (Book), 
7:50797 
Program Management 
Energy in Arkansas, 7:50543 (CONF-800184—) 
Research Programs 
Hawaii integrated energy assessment, 7:50650 (CONF-801203— 


) 
Overview of NASA energy programs, 7:50564 (CONF- 
801203—) 
Resource Potential 
Renewable energy source contribution to energy supplies in 
developing countries. Example: Tanzania, 7:50670 (DTH- 
LET-RE—81-3) 
Socio-Economic Factors 
Six fallacies that impede planning for regional renewable 
energy systems, 7:50657 (CONF-801203—) 
REPROCESSING 
See also PUREX PROCESS 
Tokai works annual progress report, January 1979-March 1980, 
7:50939 (PNCT—831-80-01) 
Comparative Evaluations 
Is spent fuel or waste from reprocessed spent fuel simpler to 
dispose of, 7:49335 (AD-A—106573/9) 
Quantitative Chemical Analysis 
Feasibility study (OSS). Quarterly report, October 1-December 
31, 1981 (Analysis of spent fuel dissolver tank solutions), 
7:49324 (IS—4795) 
REPRODUCTIVE DISORDERS 
Risk Assessment 
Assessment of risks to human reproduction and to development 
of the human conceptus from exposure to environmental 
substances, 7:51825 (ORNL/EIS—197) 
RESEARCH PROGRAMS 
See also COORDINATED RESEARCH PROGRAMS 
Nuclear Regulatory Commission: 1981 annual report, 7:50283 
(NUREG—0920) 
Evaluation 
Arctic terrestrial environmental research programs of the 
Office of Energy Research, Department of Energy: 
evaluation and recommendations, 7:50565 
(DOE/EV/10453—T2) 
RESEARCH REACTORS 


See also ALRR REACTOR 
BSR-1 REACTOR 
BSR-2 REACTOR 
ETR REACTOR 
FFTF REACTOR 
HFIR REACTOR 
HFR REACTOR 
HPRR REACTOR 
IRT REACTOR 





RESEARCH REACTORS 
Evaluation 


KUR REACTOR 
TSR-2 REACTOR 
WWR-S-PRAGUE REACTOR 


Quality Assurance 
Quality assurance program plan for the Reactor Research 
Experiment Programs (RREP), 7:50374 (NUREG/CR— 
2572) 
Reactor Licensing 
Regulatory Licensing status summary report. Nuclear power 
plants data for decisions (blue book), January 1-April 19, 
1982, 7:50275 (NUREG—0580-Vol.11) 
RESERVOIR ENGINEERING 
See also WATER RESERVOIRS 
High temperature geothermal reservoir engineering, 7:49980 
(CONF-801203—) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL BUILDINGS 


See also APARTMENT BUILDINGS 
HOUSES 


Air Infiltration 
Indoor climate in Danish flats, 7:50728 (NP—2902403) 
Energy Analysis 

Computerized instrumented residential audit: CIRA Version 

1.0 reference manual, 7:50723 (LBL-PUB—442) 
Energy Conservation 

Additional exterior insulation of a block of flats. Building 
methods, costs, and energy saving, 7:50735 (SBI-R—132) 

Evaluation plan for the Bonneville Power Administration 
residential energy-conservation programs. Volume I, 7:50730 
(ORNL/CON—94) 

Energy Consumption 
Midway community energy-conservation study, 7:50713 
(DOE/BP—78) 
Humidity 
Indoor climate in Danish flats, 7:50728 (NP—2902403) 
Modifications 

Midway community energy-conservation study, 7:50713 

(DOE/BP—78) 
Photovoltaic Power Supplies 

Residential photovoltaic systems design status, 7:49701 

(CONF-801203—) 
Solar Space Heating 

Annual collection and storage of solar energy for the heating 
of buildings. Final report, May 1976-September 1978, 
7:49841 (DOE/CS/35136—78/2) 

Solar heating system for space heating. A report based on 2 
years measurements of a system at Greve and Gentofte 
(Zealand, Denmark), 7:49854 (DTH-LV-MEDD—112) 

Space Heating 

Implementation of renewable energy technologies in the face 

on institutional constraints, 7:50710 (CONF-801203—) 
Thermal Insulation 

Energy conservation for houses and its calculation methods, 

7:50727 (NP—2750406) 
Weatherization 

Midway community energy-conservation study, 7:50713 
(DOE/BP—78) 

Potential for energy saving through weatherization of housing 
in the St. Louis region, 7:50712 (CUERS-Report—16) 

Residential weatherization - indoor air pollution, 7:51463 
(PNL-SA— 10020) 

Wood Burning Furnaces 

Presently expanding residential use of wood fuel in New 

England, 7:49557 (CONF-801203—) 
RESIDENTIAL SECTOR 
Electric Power 

Cost of electric-power interruptions to residences in the 

Tennessee Valley, 7:50145 (ORAU/IEA—82-4(M)) 
Energy Consumption 

Analysis of trends in residential energy consumption, 7:50645 
(AD-A—106650/5) 

Energy-conservation indicators, 7:50587 (PNL—4285) 

Residential and industrial energy conservation potential in 
Illinois, 1980 to 2000, 7:50718 (ILLDOE—81/35) 
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RESIDUAL FUELS 
Economics 

State-energy price system. Volume II: data base development, 

7:50604 (PNL—4265-Vol.2) 
Prices 
State-energy price system. Volume I: overview and technical 
documentation, 7:50603 (PNL—4265-Vol.1) 
RESIDUES 
See also ASHES 
Chemical Analysis 

Analysis of residues from dissolution of irradiated fuel, 7:49321 

(DP-tr—24) 
Chemical Composition 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Material Balance 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESISTIVITY LOGGING 
Testing 

Earth resistivity as a tool for shallow exploration in the 
Reelfoot Lake area, Tennessee (Location of old river 
channels, faults), 7:51889 (NUREG/CR—2653) 

RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONANCE ESCAPE PROBABILITY 
Numerical Solution 
Improved single parameter escape probability function, 7:52216 
(INIS-mf—6937) 
RESONANCE PARTICLES 
See also MESON RESONANCES 
Particle Structure 

Class of potentials with extremely narrow resonances. I. Case 
with discrete rotational symmetry, 7:52005 
(DOE/ER/03227—T2) 

RESOURCE DEVELOPMENT 
Data Acquisition 

Western Coal Planning Assistance Project. Phase I. Final 
report (Montana, North Dakota, Wyoming), 7:50622 (NP— 
2902246) 

Decision Making 

Western Coal Planning Assistance Project. Workshop report 
(Montana, North Dakota, Wyoming), 7:50626 (NP— 
2902301) 

Environmental Impacts 

Unconventional gas recovery: state-of-knowledge document, 

7:49243 (PNL—4158) 
Health Hazards 

Unconventional gas recovery: state-of-knowledge document, 

7:49243 (PNL—4158) 
Planning 

Western Coal Planning Assistance Project. Phase I. Final 
report (Montana, North Dakota, Wyoming), 7:50622 (NP— 
2902246) 

Western Coal Planning Assistance Project. Fact book for 
Western coal/energy development (Montana, North Dakota, 
Wyoming), 7:50624 (NP—2902298) 

Western Coal Planning Assistance Project. Mitigating the 
impacts of coal/energy development in the western states. 
Final report (Montana, North Dakota, Wyoming), 7:50625 
(NP—2902299) 

Western Coal Planning Assistance Project. Workshop report 
(Montana, North Dakota, Wyoming), 7:50626 (NP— 
2902301) 

RESPIRATION 
Pathological Changes 

Inhalation exposures of rats to aerosolized diesel fuel, 7:51805 

(CONF-820560—2) 
RESPIRATORY SYSTEM 
See also LUNGS 
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TRACHEA 
Biological Functions 
Inhalation exposures of rats to aerosolized diesel fuel, 7:51805 
(CONF-820560—2) 
RESPIRATORY SYSTEM DISEASES 
Epidemiology 
Air pollution and respiratory disease, 7:51811 
(DOE/EV/10428—13) 
RESPIRATORY TRACT CELLS 
Cultivation Techniques 
Progress report on induction of transformations in cultured 
epithelial cells, 8-1-78 to 5-31-79, 7:51808 
(DOE/EV/03972—T1) 
Oncogenic Transformations 
Progress report on induction of transformations in cultured 
epithelial cells, 8-1-78 to 5-31-79, 7:51808 
(DOE/EV/03972—T1) 
RETORTED SHALES 
See SPENT SHALES 
REVEGETATION 
Cultivation Techniques 
Canopy cover and phytomass comparisons of steep slopes 
planted to cheatgrass, 7:51524 
REVERSE-FIELD PINCH 
Magnetohydrodynamics 
Statistical magnetohydrodynamics and reversed-field-pinch 
quiescence, 7:52308 (LA-UR—82-1358) 
Research Programs 
CTR plasma engineering studies. Annual progress report, 1 
November 1981-30 October 1982, 7:52351 
(DOE/ET/52040—238) 
RF SYSTEMS 
Comparative Evaluations 
Low frequency RFQ linacs for heavy ion fusion, 7:51276 
(LA—9234-C) 
MOSFET 
Modulator reliability and bandwidth improvement: replacing 
tetrodes with MOSFETs, 7:51283 (LA—9234-C) 
Performance 
RF sources for particle accelerators: a progress report, 7:51292 
(LA—90234-C) 
Specifications 
RF system of the photon factory injector linac, 7:51274 (LA— 
9234-C) 
RHENIUM 
Activation Analysis 
Instrumental activation analysis of molybdenites, 7:50982 (Zfl- 
Mitt—46) 
Leaching 
Evaluation of bulk properties of radwaste glass and ceramic 
container materials to determine long-term stability, 7:49371 
(NUREG/CR—2737) 
RHINE RIVER 
Thermal Pollution 
Waste heat and environmental protection in the Upper Rhine 
region, 7:51528 (NP—2902964) 
RHO-1250 RESONANCES 
Particle Production 
Study of meson resonance production in pion-carbon 
interactions at P=40 GeV/c, 7:51978 (HE—100-1980) 
RHODIUM 103 TARGET 
Neutron Reactions 
Development of improved procedures for evaluation of 
neutron cross sections for reactor neutron dosimetry. Final 
report for the period 1 October 1977-29 February 1980, 
7:51330 (IAEA-R—2047-F) 
RHODIUM ALLOYS 
Crystal Structure 
Structure of the systems Pu-Ru-C, Pu-Rh-C, and Pu-Pd-C 
(zum aufbau der systeme Pu-Ru-C, Pu-Rh-C and Pu-Pd-C), 
7:50847 (EUR—6408-DE) 
RHODIUM COMPLEXES 
Excited States 
Solar energy storage based on metal complexes, 7:49462 
(BNL—31232) 
Redox Potential 
Solar energy storage based on metal complexes, 7:49462 
(BNL—31232) 


RISK ASSESSMENT 
RHR Systems 


RHR SYSTEMS 
(Residual heat removal.) 
Pumps 
Hydraulic performance of pump suction inlets for emergency 
core cooling systems in boiling water reactors. Containment 
sump reliability studies. Generic task A-43, 7:50454 
(NUREG/CR—2772) 
Reliability 
Comparison of the calculated availability of safety functions 
with operational data, 7:50394 (CEA-CONF—5996) 
Test Facilities 
Shutdown heat removal: safety water tests (LMFBR), 7:50403 
(DOE/SF/71032—T47) 
RIBONUCLEIC ACID 
See RNA 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RIDESHARING 


See CARPOOLING 
VANPOOLING 


RIEMANN WAVES 
See SHOCK WAVES 
RIFT ZONES 
Geologic Models 
Tectonic study of the extension of the New Madrid fault zone 
near its intersection with the 38th parallel lineament, 7:51890 
(NUREG/CR—2741) 
Seismicity 
Tectonic study of the extension of the New Madrid fault zone 
near its intersection with the 38th parallel lineament, 7:51890 
(NUREG/CR—2741) 
RIGHTS-OF-WAY 
Environmental Effects 
Effects of shearclearing and periodic maintenance on 
vegetation within and adjacent to TVA’s transmission 
corridors, 7:50127 (TVA—2902387) 
RINGHALS-1 REACTOR 
RHR Systems 
Seawater for the cooling of decay power. Partial report 1, 
7:50473 (STUDSVIK-K2—80-430) 
RINGHALS-2 REACTOR 
RHR Systems 
Seawater for the cooling of decay power. Partial report 1, 
7:50473 (STUDSVIK-K2—80-430) 
Secondary Coolant Circuits 
Secondary water chemistry at Ringhals Unit 2, 7:50170 (EPRI- 
NP—2268) 
Steam Systems 
Secondary water chemistry at Ringhals Unit 2, 7:50170 (EPRI- 
NP—2268) 
Water Chemistry 
Secondary water chemistry at Ringhals Unit 2, 7:50170 (EPRI- 
NP—2268) 
RINGHALS-3 REACTOR 
RHR Systems 
Seawater for the cooling of decay power. Partial report 1, 
7:50473 (STUDSVIK-K2—80-430) 
RINGOTRON 
See ELECTRON-RING ACCELERATORS 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASSESSMENT 
Application of the lines of protection concept to the HTGR- 
SC/C, 7:50400 (DOE/SF/02034—T50) 
High-temperature gas-cooled reactor safety-reliability program 
plan, 7:50401 (DOE/SF/02034—T70-Draft) 
HTGR accident and risk assessment, 7:50428 (GA-A—16766) 
Model for PWR vulnerability evaluation due to an external 
event, 7:50434 (INIS-mf—6937) 
Nuclear-heat-source safety study for HTGR process-heat-plant 
concept, 7:50307 (GA-A—16737) 
WASH-1400: quantifying the uncertainties, 7:50495 





RISOE NATIONAL LABORATORY 
Calculation Methods 


Calculation Methods 
Method for projecting age-specific mortality rates for certain 
causes of death, 7:51860 
Computerized Simulation 
Application of the method of “revealed preferences” for 
assessing safety goals for nuclear power plants, 7:50433 
(INIS-mf—6937) 
Evaluation 
Measurement of risks, 7:51583 
Mathematical Models 
Mathematical models of cancer and their use in risk assessment, 
7:51712 (DOE/EV/10428—13) 

* Reference-material system for estimating health and 
environmental risks of selected material cycles and energy 
systems, 7:51803 (BNL—51563) 

Public Opinion 
Post-TMI perceived risk from nuclear power in three 
communities, 7:50479 
Quality Control 
Risk assessment methodology development for waste isolation 
in geologic media, 7:49424 (NUREG/CR—1672-Vol.3) 
Statistical Models 
Error and uncertainty analysis of classical and Bayesian failure 
rate estimates from a Poisson distribution, 7:50153 
(NUREG/CR—2465) 
RISOE NATIONAL LABORATORY 
Radiation Monitoring 
Environmental radioactivity in Denmark in 1980, 7:51491 
(RISO-R—447) 
RIVERS 


See also COLUMBIA RIVER 
RHINE RIVER 
SAVANNAH RIVER 
STREAMS 


Classification 

Natural fluorescence as a tracer for distinguishing between 
piedmont and coastal plain river water in the nearshore 
waters of Georgia and North Carolina, 7:51533 

Geomorphology 

Applied fluvial geomorphology. Report No. 31, 7:51882 (NP— 

2902038) 
Hydrodynamics 

CHNHYD: a channel hydrodynamic model for simulating 
flows and water surface elevations in a stream/river 
network, 7:51530 (ORNL—5701) 

Management 

Applied fluvial geomorphology. Report No. 31, 7:51882 (NP— 

2902038) 
Radioactivity 

Sediment and radionuclide transport in rivers. Phase 2. Field 
sampling program for Cattaraugus and Buttermilk Creeks, 
New York, 7:49413 (NUREG/CR—1030-Vol.2) 

Uses 

Seaonality of river use: Columbia & Lower Snake Rivers, 

7:51570 (NP—2901163) 
RNA 

(Ribonucleic acid.) 

See also MESSENGER-RNA 
Hybridization 

Differential gene expression in Neurospora crassa cell types: 
heterogeneity and multiple copies of rRNA genes. Annual 
progress report, July 1981-June 1982, 7:51650 
(DOE/EV/04182—T2) 

ROADS 
Air Quality 

Analyses, experimental studies, and evaluations of control 
measures for air flow and air quality on and near highways: 
executive summary. Final report, 7:51459 (PB—82-133596) 

Analyses, experimental studies, and evaluations of control 
measures for air flow and air quality on and near highways. 
Volume II: User guidelines and application notes for 
estimating air quality for alternative roadway configurations. 
Final report 1973-80, 7:51460 (PB—82-133612) 

Analyses, experimental studies, and evaluations of control 
measures for air flow and air quality on and near highways. 
Volume III: User's manual for fhwa data base and retrieval 
programs. Final report 1977-80, 7:51461 (PB—82-133620) 
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Construction 
Factors affecting the construction and cost of logging roads, 
7:49636 (TVA—2902388) 
Cost 
Factors affecting the construction and cost of logging roads, 
7:49636 (TVA—2902388) 
ROADWAY-POWERED ELECTRIC VEHICLES 
Power Demand 
Roadway-powered-electric-vehicle impact study: preliminary 
supporting analyses, 7:50809 (UCID—19367) 
ROBERT E. GINNA-1 REACTOR 
See GINNA-] REACTOR 
ROCK BEDS 
Performance 
Performance of a large rock bin solar heat storage, 7:49927 
(NP—2902019) 
Sensible Heat Storage 
Performance of a large rock bin solar heat storage, 7:49927 
(NP—2902019) 
ROCK DRILLING 
Drill Bits 
Frictional heating and convective cooling of polycrystalline 
diamond drag tools during rock cutting, 7:49989 (SAND— 
82-0675C) 
ROCK MECHANICS 
Geologic Deposits 
Laboratory rock mechanics testing manual. Public draft, 
7:51900 (ONWI—311) 
Manuals 
Laboratory rock mechanics testing manual. Public draft, 
7:51900 (ONWI—311) 
Research Programs 
Mechanical, thermal, and fluid transport properties of rock at 
depth, 7:51903 (UCRL—87582) 
ROCK SALT 
See SALT DEPOSITS 
ROCKS 
See also ARGILLITE 


SEDIMENTARY ROCKS 
SYNTHETIC ROCKS 


Crack Propagation 
Step cracks: theory, experiment, and field observation, 7:51902 
(UCRL—87225) 
Geochemical Surveys 
Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 
Geochemistry 
Fluid geochemistry and geothermometry, 7:49942 (CONF- 
801203—) 
Hydraulic Fracturing 
Study of the propagation of hydraulic fractures in rocks. Final 
report, 7:49985 (EUR—7287-FR) 
Joints 
Continuum description for jointed media, 7:51901 (SAND—81- 
2615) 
Mass Spectroscopy 
Mass spectroscopic analysis of standard rock samples, 7:50978 
(ZfI-Mitt—46) 
Multi-Element Analysis 
Application of neutron-activation analysis to geological 
materials, 7:50975 (PNL-SA—9130) 
ROCKWELL INTERNATIONAL PROCESS 
See MOLTEN SALT COAL GASIFICATION PROCESS 
ROD DROP ACCIDENTS 
Effects of subcooling and rod drop speed on the BWR rod 
drop accident, 7:50389 (BNL-NUREG—30722) 
ROOF BOLTS 
Installation 
Flexible roof drill for low coal. Final report, 7:49117 
(DOE/ET/11205—T10) 
ROOF PONDS 
Heat Transfer 
Roof pond cooling experiments using the Passive Test Facility 
for warm, humid climates, 7:49893 (DOE/CS/30201—T5) 
Performance Testing 
Roof pond cooling experiments using the Passive Test Facility 
for warm, humid climates, 7:49893 (DOE/CS/30201—T5) 
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ROOFS 
Simulation 
Professional technical support services for the Mining 
Equipment Test Facility. First annual technical progress 
report, April 14-September 30, 1981, 7:49126 
(DOE/PC/42255—S) 
Solar Cell Arrays 
Roof integrated module design, 7:49698 (CONF-801203—) 
Supports 
Professional technical support services for the Mining 
Equipment Test Facility. Fourth quarterly technical progress 
report, 1 January-31 March 1982, 7:49127 
(DOE/PC/42255—11) 
ROOM AND PILLAR MINING 
Mining Equipment 
Evaluation of underground mining maintenance delays for a 
roof drill/face drill and cutter/face drill using a Monte Carlo 
critical path modeling system. Final technical report, 7:49120 
(DOE/ET/12532—T7) 
ROOSEVELT HOT SPRINGS 
Geochemical Surveys 
Geochemistry of solids in geothermal systems, 7:49943 
(CONF-801203—) 
Geophysical Surveys 
Estimating fracture parameters from p-wave velocity profiles 
about a geothermal well, 7:49947 (DOE/ID/12068—T1) 
ROPES 
Cutting 
Development of the MC3462A pyrotechnic - propellant 
actuated reefing line cutter, 7:51093 (SAND—81-2482) 
ROTATING PLASMA 
Helmholtz Instability 
Kelvin-Helmholtz problem in a rotating Hall plasma, 7:52331 
ROTORS 
See also DARRIEUS ROTORS 
Mechanical Vibrations 
Comparison of the unbalance responses of Jeffcott rotors with 
shaft bow and shaft runout, 7:51106 
Performance Testing 
Some observations on results of rotor performance testing, 
7:50098 (SERI/CP—635-1340-Vol.2) 
ROUS SARCOMA VIRUS 
See ONCOGENIC VIRUSES 
ROWE YANKEE REACTOR 
Electrical Equipment 
Technical evaluation report on the proposed design 
modifications and technical-specification changes on grid- 
voltage degradation for the Yankee Rowe Nuclear Power 
Station. Docket No. 50-029, 7:50188 (UCID—19147) 
Legal Aspects 
Systematic Evaluation Program. Status summary report, 
7:50439 (NUREG—0485-Vol.4-No.6) 
Reactor Safety 
Systematic Evaluation Program. Status summary report, 
7:50439 (NUREG—0485-Vol.4-No.6) 
RPL DOSEMETERS 
New fixed nuclear-accident-dosimetry system for the Idaho 
National Engineering Laboratory, 7:51331 (IDO—12094) 
RUBBER INDUSTRY 
Energy Efficiency 
Industrial energy-efficiency-improvement program, 7:50766 
(DOE/CE—0015) 
RUBIDIUM 
Activation Analysis 
Instrumental activation analysis of molybdenites, 7:50982 (ZfI- 
Mitt—46) 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 


SRC process. Final report, 7:48988 (DOE/ET/10104—52) 
RUMEN 


See STOMACH 
RUNOFF 
Monitoring 
Geologic and hydrologic research at the Western New York 
Nuclear Service Center, West Valley, New York. Progress 


SAFEGUARDS 
Evaluation 


report, August 1979-July 1981, 7:49414 (NUREG/CR— 
2381) 
RURAL AREAS 
Appropriate Technology 
Escaping the rural enery dilemma: a process for matching 
technologies to local needs and resources, 7:50569 
Electric Power 
Renewable energy resources for the Third World, 7:50667 
(CONF-801203—) 
RUSSELLVILLE-1 ARKANSAS REACTOR 
See ARKANSAS-1 REACTOR 
RUSSELLVILLE-2 ARKANSAS REACTOR 
See ARKANSAS-2 REACTOR 
RUTHENIUM 
Activation Analysis 
Application of neutron-activation analysis to the determination 
of leach rates of simulated nuclear-waste forms, 7:49337 
(ANL—81-34) 
RUTHENIUM ALLOYS 
Crystal Structure 
Structure of the systems Pu-Ru-C, Pu-Rh-C, and Pu-Pd-C 
(zum aufbau der systeme Pu-Ru-C, Pu-Rh-C and Pu-Pd-C), 
7:50847 (EUR—6408-DE) 
RUTHENIUM COMPLEXES 
Chemically modified carbon, nickel and platinum electrodes. 
Final report, 1/15/80-8/31/81, 7:51027 (DOE/ER/10589— 
1(FINAL)) 
Electron Transfer 
Photoelectrochemical production of oxygen based on electron 
transfer quenching of Ru(2,2’-bipyridine)s2i *, 7:49689 
Excited States 
Solar energy storage based on metal complexes, 7:49462 
(BNL—31232) 
Redox Potential 
Solar energy storage based on metal complexes, 7:49462 
(BNL—31232) 


S PROCESS 
(slow process in stellar nucleosynthesis.) 
Neutron Reactions 
S-process studies in the light of new experimental cross 
sections: Distribution of neutron fluences and r-process 
residuals, 7:51917 (KFK—3210) 
SACCHARIDES 


See also GLUCOPROTEINS 
POLYSACCHARIDES 


Fermentation 
Fermentation of xylulose to ethanol using xylose isomerase and 
yeasts, 7:49670 
SACCHAROMYCES CEREVISIAE 
Radionuclide Kinetics 
Biosorption of uranium, radium, and cesium, 7:51724 (CONF- 
820589—1) 
SAFEGUARDS 


See also IAEA SAFEGUARDS 
PHYSICAL PROTECTION DEVICES 


Annual report of the Nuclear Safeguards Project 1980, 7:49430 
(KFK—3169) 
Nuclear material control and accounting safeguards in the 
United States, 7:49445 
Nuclear Regulatory Commission: 1981 annual report, 7:50283 
(NUREG—0920) 
Accounting 
Systems concepts for DOE facilities: analysis of PF/LASS 
data, 7:49433 (LA—9270-MS) 
Decision Making 
Methodology and preliminary models for analyzing nuclear- 
safeguards decisions, 7:49443 (UCID—19335) 
Evaluation 
Review of effectiveness-evaluation methodologies for 
safeguards and security systems, 7:49432 (LA—9173) 





SALINITY GRADIENT POWER PLANTS 
Recommendations 


Recommendations 

Safeguards-systems implementation: research and development 

needs, 7:49434 (LA—9281-MS) 
Regulations 
Methodology and preliminary models for analyzing nuclear- 
safeguards decisions, 7:49443 (UCID—19335) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY RODS 
See SCRAM RODS 
SALINITY GRADIENT POWER PLANTS 
Research Programs 

Promise and the challenge of alternate ocean energy 

conversion systems, 7:49805 (CONF-801203—) 
SALT CAVERNS 
Stability 

Proving the mechanical integrity of solution mined caverns, 

7:49255 (CONF-820323—) 
Stress Analysis 

Boussinesq-papkovich functions for creep around a spherical 
cavity or a rigid inclusion in a gravity-loaded half space, 
7:49404 

Testing 
Proving the mechanical integrity of solution mined caverns, 
7:49255 (CONF-820323—) 
SALT DEPOSITS 
Dissolution 
WIPP site and vicinity geological field trip, 7:49354 (EEG—7) 
Rock Mechanics 

Geomechanics of borehole closure in salt domes, 7:51898 

(CONF-820323—) 
Temperature Effects 

Thermal-gradient migration of brine inclusions in salt, 7:49368 

(LBL— 14080) 
Thermodynamic Properties 

Thermal properties of rock salt and quartz monzonite to 573 k 

and 50-mpa confining pressure, 7:49405 
SAMARIUM 
Activation Analysis 

Application of neutron-activation analysis to the determination 
of leach rates of simulated nuclear-waste forms, 7:49337 
(ANL—81-34) 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Mass Spectroscopy 

Methodical investigations of mass spectroscopic analysis of 
geological samples with relatively high contents of rare 
earths, 7:50979 (ZfI-Mitt—46) 

SAMARIUM 144 
Energy Levels 

Energy gap at Z=64 and its implications for the structure of 
excited states in the A approximately 150, 7:52151 (INP— 
1104/PL) 

Quasi Particles 

Effect of the interaction in the particle-particle channel on the 
number of quasiparticles in the ground states of spherical 
nuclei, 7:52155 (JINR-R—4-81-477) 

SAMARIUM 145 
Radioactivation 

Radiation enhancement with !?7I-deoxyuridine, 7:51661 

(BNL—31491) 
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SAMARIUM 146 
Quasi Particles 

Effect of the interaction in the particle-particle channel on the 
number of quasiparticles in the ground states of spherical 
nuclei, 7:52155 (SINR-R—4-8 1-477) 

SAMARIUM 148 
Quasi Particles 

Effect of the interaction in the particle-particle channel on the 
number of quasiparticles in the ground states of spherical 
nuclei, 7:52155 (JINR-R—4-81-477) 

SAMARIUM 150 
Quasi Particles 

Effect of the interaction in the particle-particle channel on the 
number of quasiparticles in the ground states of spherical 
nuclei, 7:52155 (JINR-R—4-81-477) 

SAMPLERS 
See also AIR SAMPLERS 
Calibration 
In situ calibration of a sediment trap, 7:51910 
Design 
Sludge sampler (Patent), 7:51102 
Operation 
Sludge sampler (Patent), 7:51102 
SAMPLING 
Legal Aspects 

Some US legal concerns in obtaining, archiving, and using 

non-human tissue samples, 7:50620 
Optimization 

Terrestrial vertebrate animals as biological monitors of 

pollution, 7:51513 
Quality Assurance 

QA is energy-resource identification assuring quality for the 
National Uranium Resource Evaluation Project, 7:49289 
(K/TS—10-588) 

SAN FRANCISCO BAY 
Water Pollution 

Estuarine impacts of fossil fuel-based energy technology: a case 

study, 7:49205 (LBL—13145) 
SAN ONOFRE-1 REACTOR 
Auxiliary Water Systems 

San Onofre/Zion auxiliary feedwater system seismic fault tree 

modeling, 7:50476 (UCRL—15491) 
Buildings 

Seismic structural fragility investigation for the San Onofre 
Nuclear Generating Station, Unit 1 (Project I); SONGS-1 
AFWS Project, 7:50459 (NUREG/CR—2867) 

Electrical Equipment 

Technical evaluation report on the proposed design 
modifications and technical-specification changes on grid 
voltage degradation for the San Onofre Nuclear Genetating 
Station, Unit 1, 7:50187 (UCID—19138) 

Legal Aspects 

Systematic Evaluation Program. Status summary report, 

7:50439 (NUREG—0485-Vol.4-No.6) 
Reactor Safety 

Systematic Evaluation Program. Status summary report, 

7:50439 (NUREG—0485-Vol.4-No.6) 
Seismic Effects 

San Onofre/Zion auxiliary feedwater system seismic fault tree 
modeling, 7:50476 (UCRL—15491) 

Seismic structural fragility investigation for the San Onofre 
Nuclear Generating Station, Unit 1 (Project I); SONGS-1 
AFWS Project, 7:50459 (NUREG/CR—2867) 

SAND 
Permeability 

Temperature sensitivity of Ottawa sand and Massillon 

sandstone intrinsic permeabilities, 7:50522 (PNL-SA—9460) 
SANDIA LABORATORIES 
Research Reactors 

Quality assurance program plan for the Reactor Research 
Experiment Programs (RREP), 7:50374 (NUREG/CR— 
2572) 

SANDSTONES 
Aquifers 

Temperature sensitivity of Ottawa sand and Massillon 

sandstone intrinsic permeabilities, 7:50522 (PNL-SA—9460) 
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Permeability 

Temperature sensitivity of Ottawa sand and Massillon 

sandstone intrinsic permeabilities, 7:50522 (PNL-SA—9460) 
Radionuclide Migration 

Geochemical studies of sorption and transport of radionuclides 

in rock media, 7:49393 (UCRL—52929) 
Resource Development 

Unconventional gas recovery: state-of-knowledge document, 

7:49243 (PNL—4158) 
Sensible Heat Storage 

Temperature sensitivity of Ottawa sand and Massillon 

sandstone intrinsic permeabilities, 7:50522 (PNL-SA—9460) 
Sorptive Properties ; 

Geochemical studies of sorption and transport of radionuclides 

in rock media, 7:49393 (UCRL—52929) 
SARCOMAS 
Radioinduction 

Osteosarcomas among beagles exposed to 7°*plutonium, 
7:51729 (DOE/EV/10428—13) 

Postirradiation sarcoma (malignant fibrous histiocytoma) 
following cervix cancer (Delayed side effects of 
radiotherapy), 7:51746 (RERF-TR—11-80) 

SASKATCHEWAN 
Uranium Deposits 
Prospecting and exploration of the Key Lake uranium deposits, 
Saskatchewan, Canada, 7:49305 
SATELLITE POWER SYSTEM 
See ORBITAL SOLAR POWER PLANTS 
SATELLITE SOLAR POWER STATIONS 
See ORBITAL SOLAR POWER PLANTS 
SAUDI ARABIA 
Natural Gas Processing Plants 

Gas processing projects in the Middle East, 7:49241 (CONF- 

820323—) 
Petroleum Industry 

Situation report for petroleum-exporting countries: an update, 

7:49192 (BNL—51495) 
SAVANNAH RIVER 
Flow Rate 

Useful characteristics of the Savannah River, 7:51569 (DPST— 
82-578) 

Temperature Measurement 

Useful characteristics of the Savannah River, 7:51569 (DPST— 
82-578) 

SAVANNAH RIVER PLANT 
Aquatic Ecosystems 

Key to the cladocera of Par Pond on the Savannah River 

Plant, 7:51573 (SRO-NERP—11) 
Fuel Reprocessing Plants 

Process control measurements in the SRP fuel separations 

plants, 7:49323 (DPSPU—81-30-20) 
Nature Reserves 

Set-aside areas, National Environmental Research Park, 
Savannah River Plant, Aiken, South Carolina, 7:51525 
(DOE/SR/00819—T4) 

Pines 

Classification of plant communities at the Savannah River 

Plant, 7:51503 (DOE/SR/01026—2) 
Radiation Monitoring 

Aerial radiological survey of the Savannah River Plant and 
surrounding area, Aiken, South Carolina. Date of survey: 
June 1979, 7:51483 (EGG—1183-1816) 

Radioactive Waste Management 

Waste-management program. Technical progress report, July- 

September 1981, 7:49351 (DP—81-125-3) 
Radioactive Waste Processing 

Assessment of Savannah River borosilicate glass in the 
repository environment, 7:49352 (DP—1629) 

Comparative risk assessments for the production and interim 
storage of glass and ceramic waste forms: defense waste 
processing facility, 7:49422 (DPST—82-327) 

Radioactive Waste Storage 

Comparative risk assessments for the production and interim 
storage of glass and ceramic waste forms: defense waste 
processing facility, 7:49422 (DPST—82-327) 


SCHOOL BUILDINGS 
Photovoltaic Power Supplies 


Site Surveys 
Aerial radiological survey of the Savannah River Plant and 
surrounding area, Aiken, South Carolina. Date of survey: 
June 1979, 7:51483 (EGG—1183-1816) 
Snails 
Aquatic snails (Gastropoda) of the Savannah River Plant, 
Aiken, South Carolina, 7:51507 (SRO-NERP—10) 
SCALAR MESONS 
Particle Decay 
Decays of scalar mesons in the nonlocal quark model, 7:51993 
(JINR-R—2-81-131) 
SCANDINAVIA 


See also DENMARK 
NORWAY 
SWEDEN 


Energy Policy 
Energy economy in Nordic industry (Book), 7:50785 
Industry 
Energy economy in Nordic industry (Book), 7:50785 
SCANDIUM 
Activation Analysis 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 

Gamma activation analysis with the MT 22 microtron and its 
applicability to geological samples and raw silicon. 
Determination of lead, 7:50981 (Zfl-Mitt—46) 

Instrumental activation analysis of molybdenites, 7:50982 (ZfI- 
Mitt—46) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

SCANDIUM 45 TARGET 
Neutron Reactions 

100 by 100 group relative covariance matrix of “*Sc(n,y)**Sc 
using Greenwoood’s energy structure for the REAL-80 
project, 7:52133 (AEA-RL—87) 

SCANNING (RADIOISOTOPE) 
See RADIOISOTOPE SCANNING 
SCHOOL BUILDINGS 
Energy Conservation 

Comprehensive energy-management program. Hybrid 
photovoltaic/thermal absorber. Annual report, September 1, 
1980-December 31, 1981, 7:50716 (DOE/ER/10098—T1) 

Energy Management 

Comprehensive energy-management program. Hybrid 
photovoltaic/thermal absorber. Annual report, September 1, 
1980-December 31, 1981, 7:50716 (DOE/ER/10098—T 1) 

Photovoltaic Power Supplies 

Intermediate photovoltaic system application experiment 
operational performance report. Volume 9 for Beverly High 
School, Beverly, Massachusetts, 7:49727 (SAND—81- 
7088/9) 

Intermediate photovoltaic-system-application experiment: 
operational performance. Executive summary. Volume 2 for 





SCHOOL BUILDINGS 
Photovoltaic Power Supplies 


Beverly High School, Beverly, MA, 7:49734 (SAND—81- 
7102/2) 
Solar Space Heating 
Combined system at Farum. Project for 150 m? solar collectors 
and 9 km ground-coils for a school, 7:49866 (NP—2901836) 
Sunclay - project in Gothenburg. 1500m? solar collectors, 800 
kW diesel-operated heat pump, accumulation in 90 000 m°® 
clay (Sweden), 7:49865 (NP—2901836) 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCINTILLATION COUNTERS 
See also LIQUID SCINTILLATION DETECTORS 
Efficiency 
Comparison of detector materials for time-of-flight positron 
tomography, 7:51673 (LBL—14544) 
SCRAM RODS 
Thermionic switched self-actuating reactor shutdown system 
(Patent), 7:50324 
SCRAP METALS 
Smelting 
Metal-smelting facility, 7:49338 (CONF-820418—13) 
SCRIBA NUCLEAR POWER PLANT 
See NINE MILE POINT-1 REACTOR 
SCRUBBERS 
Comparative Evaluations 
Utility flue-gas desulfurization: innovations and system 
availability (137 references), 7:49078 (ANL/ECT—11) 
Corrosion Protection 
Shawnee Test Program. TVA Shawnee Test Facility. 
Technical progress report for period May 6, 1981-May 31, 
1981, 7:49084 (DOE/FE/15034—T4) 
Scaling 
Shawnee test program: TVA Shawnee Test Facility. Technical 
progress report, April 6-May 6, 1981, 7:49083 
(DOE/FE/15034—T3) 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEA LEVEL 
Fluctuations 
The subtidal response of sea level to atmospheric forcing in the 
Carolina capes, 7:51540 
SEALED SOURCES 
Production 
Set of devices for producing radioactive ®Co-sources, 7:49457 
(ZfK—466) 
SEALS 
Design 

Ferrules seals (Patent), 7:51103 

Mechanically expandable annular seal (Patent), 7:51073 

Removable, hermetically-sealing, filter attachment system for 
hostile environments (Patent), 7:51104 

Permeability 

LEAKY: a computer program for estimating the distribution 
of moisture and other gases in permeable containers, 7:50948 
(SAND—82-0107) 

Stress Analysis 

Examination of an elastic model for analysis of stress in a 

ceramic header, 7:51388 (MLM—2883) 
Thermal Stresses 

Examination of an elastic model for analysis of stress in a 

ceramic header, 7:51388 (MLM—2883) 
SEASONAL THERMAL ENERGY STORAGE 
Meetings 

International conference on seasonal thermal-energy storage 
and compressed-air energy storage, 7:50523 (PNL-SA— 
10347-Vol.1) 

International conference on seasonal thermal-energy storage 
and compressed-air energy storage, 7:50524 (PNL-SA— 
10347-Vol.2) 

SEAWATER 
Rock-Fluid Interactions 

Constant temperature and thermal gradient investigations of 
the near field subseabed environment: chemical and 
thermodiffusional effects, 7:49390 (SAND—82-1199C) 
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Thermal Pollution 
Models for the dilution of thermal wastes from power plants 
on the Channel French shore, 7:50340 (EDF-R—81H404253) 
SEAWEEDS 
Bioconversion 
Marine biomass energy systems for the production of methane, 
7:49566 (CONF-801203—) 
Cultivation Techniques 
Marine biomass energy systems for the production of methane, 
7:49566 (CONF-801203—) 
Productivity 
Marine biomass energy systems for the production of methane, 
7:49566 (CONF-801203—) 
SEBACEOUS GLANDS 
See SKIN 
SECURITY 
Audit program for physical security systems at nuclear power 
plants, 7:50155 (NUREG/CR—2667) 
Evaluation 
Review of effectiveness-evaluation methodologies for 
safeguards and security systems, 7:49432 (LA—9173) 
SEDIMENTARY ROCKS 


See also LIMESTONE 
SANDSTONES 
SHALES 


Prospecting 

Drillings Ortenburg 1 and 2 (1980/81), 7:51897 (BMFT-FB- 

T—82-004) 
Radionuclide Migration 

Natural activities of uranium, radium and radon in 

groundwater, 7:51564 (SKBF-KBS-TR—81-08) 
SEDIMENTS 
Chemical Analysis 

National uranium resource evaluation, Cheyenne Quadrangle, 
Wyoming, Colorado, and Nebraska, 7:49303 (PGJ/F— 
115(82)) 

Geochemical Surveys 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

Multi-Element Analysis 

National uranium resource evaluation, Charlottesville 
quadrangle, Virginia and West Virginia, 7:49302 (PGJ/F— 
114(82)) 

Radioactivity 

Environmental radioactivity in Denmark in 1980, 7:51491 
(RISO-R—447) 

Sediment and radionuclide transport in rivers. Phase 2. Field 
sampling program for Cattaraugus and Buttermilk Creeks, 
New York, 7:49413 (NUREG/CR—1030-Vol.2) 

Rock-Fluid Interactions 

Constant temperature and thermal gradient investigations of 
the near field subseabed environment: chemical and 
thermodiffusional effects, 7:49390 (SAND—82-1199C) 

Samplers 
In situ calibration of a sediment trap, 7:51910 
Sampling 

Sludge sampler (Patent), 7:51102 

Subseabed disposal: systematic application of the site 
qualification plan, 7:49391 (SAND—82-1379C) 

Sorptive Properties 

Integrative study of the behavior of transuranic elements in the 

marine environment. Progress report, June 1, 1981-May 31, 
1982, 7:51559 (DOE/EV/10306—T2) 
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SEISMIC DETECTION 

Development of automated detection and discrimination 
techniques for use at regional to teleseismic distances. 
Interim report, 7:51418 (AD-A—106795/8) 

SEISMIC DETECTORS 
Memory Devices 

Data memory system for a seafloor-earthquake-measuring 

instrument, 7:51390 (SAND—82-0911C) 
SEISMIC EFFECTS 

Investigation of aseismic design methods for nuclear power 
plants: power plant components. Final report, 7:50388 
(BMFT-RS—308) 

SELENIUM 
Activation Analysis 

Instrumental activation analysis of molybdenites, 7:50982 (Zfl- 
Mitt—46) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

Volatility 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

SELENIUM 75 
Sorption 
Geochemical studies of sorption and transport of radionuclides 
in rock media, 7:49393 (UCRL—52929) 
SELF-DIFFUSION 
Self diffusion in nonstoichiometric compounds, 7:51009 
SEMICONDUCTOR DETECTORS 
See also GE SEMICONDUCTOR DETECTORS 
HGI2 SEMICONDUCTOR DETECTORS 
Efficiency 

Comparison of detector materials for time-of-flight positron 

tomography, 7:51673 (LBL—14544) 
Forecasting 

Future prospects for semiconductor detectors in high-energy 

physics, 7:51321 (BNL—30815) 
Uses 

Future prospects for semiconductor detectors in high-energy 
physics, 7:51321 (BNL—30815) 

Semiconductor detectors in nuclear research, 7:51348 (JINR— 
13-81-467) 

SEMICONDUCTOR DEVICES 


See also SEMICONDUCTOR LASERS 
TRANSISTORS 


Radiation Hardening 
GfW-handbook: Data Compilation of Irradiation Tested 
Electronic Components, 7:51377 (HMI-B—353) 
SEMICONDUCTOR JUNCTIONS 
Ton Implantation 
Investigation of the two-dimensional shape of ion-implanted 
regions, 7:50962 (SAND—82-0027J) 
SEMICONDUCTOR LASERS 
Interfaces 
Microlenses for laser-to-fibre coupling, 7:51381 (BPO-RDR— 
827) 
Lenses 
Microlenses for laser-to-fibre coupling, 7:51381 (BPO-RDR— 
827) 
Optical Fibers 
Microlenses for laser-to-fibre coupling, 7:51381 (BPO-RDR— 
827) 
SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
Fabrication 
Sectioning technique for demountable semiconductor samples, 
7:50967 
Physical Radiation Effects 
Radiation defects in the InoTes-type semiconductors, 7:50954 
(LAFI—016) 


SHALE OIL 
Chemical Composition 


Plasma Waves 
Surface polariton excitation under the action of laser radiation 
in narrow-gap semiconductors. 1. Parallel polarization of an 
incident wave, 7:52251 (JINR-R—17-80-411) 
Research Programs 
Science of materials. Progress report, January 1-December 31, 
1980, 7:50837 (DOE/ER/01198—1369) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SENSE ORGANS DISEASES 
Diagnosis 

Recommendations for color vision testing and criteria for its 
implementation at Sandia National Laboratories, 7:51873 
(SAND—82-1114) 

SENSIBLE HEAT STORAGE 
Finite Element Method 

Energy transport and energy storage in earth analyzed by the 

finite element method, 7:49924 
Simulation 
Interseasonal heat accumulators in the ground for solar energy 
results of numerical simulations, 7:49916 
SEQUESTRENE 
See EDTA 
SERPUKHOV SYNCHROTRON 
Magnet Coils 

Magnetic characteristics of the pole face correcting coils of the 

IHEP proton synchrotron, 7:51258 (IFVE-OKU—80-127) 
Particle Boosters 

ES-1010 computer application for adjustment and testing of the 
ASIU apparatus of a booster synchrotron, 7:51256 (IFVE- 
OEA—81-50) 

SERVICE LIFE 
Computer Calculations 

Computer programs, to determine credible regions for Weibull 

distribution, 7:52462 (UCRL—15338) 
Testing 
Computer programs, to determine credible regions for Weibull 
distribution, 7:52462 (UCRL—15338) 
SEWAGE 
See LIQUID WASTES 
SEWAGE SLUDGE 
Radioactivity 

Studies of activation products in the terrestrial environment of 
three Swedish nuclear power stations (At Oskarshamn, 
Ringhals, and Barsebaeck.), 7:50345 (LUNFD6/NFRA— 
3031) 

Solar Drying 
Solar drying of sewage sludge, 7:49858 (LA—9317-MS) 
SEWAGE TREATMENT 
See WASTE PROCESSING 
SHAFT EXCAVATIONS 
See also RADIOACTIVE WASTE DISPOSAL 
Cost 

Nevada Nuclear Waste Storage Investigations: exploratory 
shaft. Phase I. Conceptual design report, 7:49365 (LA—9179- 
MS) 

Design 

Nevada Nuclear Waste Storage Investigations: exploratory 
shaft. Phase I. Conceptual design report, 7:49365 (LA—9179- 
MS) 

SHALE OIL 
Biological Effects 

Paraho environmental data. Part V. Biological effects, 7:49271 

(DOE/EV/04708—T2-Pt.5) 
Carcinogenesis 

Paraho environmental data. Part V. Biological effects, 7:49271 

(DOE/EV/04708—T2-Pt.5) 
Chemical Composition 

Assay products from Green River oil shale, 7:49262 (UCRL— 
53273) 

Investigation of the Geokinetics horizontal in-situ oil-shale- 
retorting process. Fifth annual report, 1981, 7:49258 
(DOE/LC/10787—89) 

Paraho environmental data. Part VII. End use, 7:49273 
(DOE/EV/04708—T2-Pt.7) 





SHALE OIL 
Chemical Composition 


Paraho environmental data. Part I. Process characterization, 
7:49267 (DOE/EV/04708—T2-Pt.1) 
Density 
Assay products from Green River oil shale, 7:49262 (UCRL— 
53273) 
Mutagen Screening 
Paraho environmental data. Part V. Biological effects, 7:49271 
(DOE/EV/04708—T2-Pt.5) 
Oil Yields 
Instrumentation and data analysis from Occidental retorts MR- 
3 and MR-4, 7:49260 (SAND—82-0138C) 
Physical Properties 
Paraho environmental data. Part VII. End use, 7:49273 
(DOE/EV/04708—T2-Pt.7) 
Production 
Investigation of the Geokinetics horizontal in-situ oil-shale- 
retorting process. Fifth annual report, 1981, 7:49258 
(DOE/LC/10787—89) 
Uses 
Paraho environmental data. Part VII. End use, 7:49273 
(DOE/EV/04708—T2-Pt.7) 
SHALES 


See also OIL SHALES 
SPENT SHALES 


Evaluation 
Thermal and mechanical responses in the Conasauga and 
Eleana formations, 7:49343 (DOE/NBM—2011331) 
Rock Mechanics 
Thermal and mechanical responses in the Conasauga and 
Eleana formations, 7:49343 (DOE/NBM—2011331) 
SHEARER LOADERS 
Alignment 
Coal face measurement system for underground use. Final 
report, 7:49131 (NASA-CR—161849) 
SHEATHS (FUEL) 
See FUEL CANS 
SHEEP 
Thyroid 
Progress report, July 1980-December 1981, 7:51514 
(DOE/EV/01643—144) 
SHELL GASIFICATION PROCESS 
Commercialization 
Shell coal gasification process, 7:49031 (EPRI-AP—2394) 
Heat Recovery 
Shell coal gasification process, 7:49031 (EPRI-AP—2394) 
Pilot Plants 
Shell coal gasification process, 7:49031 (EPRI-AP—2394) 
SHELL MODELS 
See also INTERACTING BOSON MODEL 
Beta-Minus Decay 
Role of isobar-hole excitations in the quenching of the 
*°K(B~ )*Ca transition, 7:52141 
SHELL-KOPPERS GASIFICATION PROCESS 
Demonstration Plants 
Update on specified European R and D efforts, 7:48977 
(DOE/SF/10538—T13) 
SHIELDING 
Method to calculate functionals in a shield using localized 
regions with inherent geometry, 7:50317 (FEI—1011) 
Performance Testing 
Development of a nuclear test strategy for Test Program 
Element II, 7:52359 (EGG-FT—5651) 
SHIPS 
See also TANKER SHIPS 
Energy Conservation 
Update on specified European R and D efforts, 7:48977 
(DOE/SF/10538—T13) 
SHOCK TUBES 
Test Facilities 
Reactivation of the Shock-Tunnel Facility at Fort Cronkhite. 
Final report, 7:51410 (UCRL—15476) 
SHOCK WAVES 
Mathematical Models 
Estimates of air-column density evolution behind strong 
airblasts, 7:51422 (UCID—19429) 
Wave Propagation 
Characterization of the shock attenuation properties of lightly 
compacted damp earth, 7:51405 (SAND—81-1853) 
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Three dimensional modeling of shock initiation of 

heterogeneous explosives, 7:51401 (LA-UR—81-3776) 
SHOPPING CENTERS 
Photovoltaic Power Supplies 

Intermediate photovoltaic system application experiment: 
operation performance executive summary. Volume 9. 
Lovington Square Shopping Center, Lovington, NM, 
7:49729 (SAND—81-7099/9) 

Intermediate photovoltaic system application experiment 
operational performance. Executive summary for Lovington 
Square Shopping Center, Lovington, New Mexico, 7:49730 
(SAND—81-7099/10) 

Intermediate photovoltaic system application experiment 
operational performance report. Volume 7 for Lovington 
Square Shopping Center, NM, 7:49724 (SAND—81-7085/7) 

SHOWER COUNTERS 
(Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers.) 
Comparative Evaluations 
Calorimetry, 7:51362 (SLAC—247) 
SHRIMP 
Production 

Inland saltwater as a medium for the production of biomass, 

7:49653 
SHRUBS 
Growth 

Survival and growth of wildlife shrubs and trees on acid-mine 

spoil, 7:49107 (TVA—2902191) 
Nitrogen Fixation 

Nitrogen fixation in forested soils by non-leguminous nitrogen- 
fixing plants and by non-symbiotic soil organisms. Final 
report, October 1, 1977-September 30, 1982, 7:51717 
(DOE/SR/01061—3) 

Survival Time 
Survival and growth of wildlife shrubs and trees on acid-mine 
spoil, 7:49107 (TVA—2902191) 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SIGMA PARTICLES 
Semileptonic Decay 
Semi-leptonic decays of hyperons, 7:51995 (LAL—81-12) 
SIGMA-MINUS ATOMS 
See HADRONIC ATOMS 
SILANES 
Spin-Lattice Relaxation 

Influence of the spin-rotor coupling of methyl groups in solids 
on their NMR relaxation (CHsCN, Ge(CHs)s, Si(CHs), and 
CHsCOCHs-CDsCOCDs), 7:51001 (NP—2902904) 

SILICA 
Catalytic Effects 

Research on solvent-refined coal. Quarterly technical progress 
report, July 1-September 30, 1981, 7:49018 
(DOE/PC/40005—9) 

Study of Fischer-Tropsch synthesis through the use of surface 
intermediate scavengers. Progress report, August 1, 1981- 
July 31, 1982, 7:51017 (DOE/ER/10720—3) 

SILICON 
Activation Analysis 

Activation analytical control of trace elements during gallium 
diffusion in silicon, 7:50985 (ZfI-Mitt—46) 

Gamma activation analysis with the MT 22 microtron and its 
applicability to geological samples and raw silicon. 
Determination of lead, 7:50981 (Zf1l-Mitt—46) 

Amorphous State 

Amorphous silicon: progress and problems, 7:49573 (CONF- 

801203—) 
Crystal Growth 

Development of advanced Czochralski growth process to 
produce low cost 150 kg silicon ingots from a single crucible 

for technology readiness. Fifth quarterly progress report, 
October 1-December 31, 1981, 7:49690 (DOE/JPL/955733— 
5) 

Low-angle silicon-sheet growth. Final technical report, July 1, 
1980-June 30, 1981, 7:49631 (SERI/TR—8041-3-T2) 
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Crystal Growth Methods 

Thin-film polycrystalline silicon: progress and problems, 

7:49571 (CONF-801203—) 
Cutting 

Semicrystalline casting process development and verification. 
Phase 1 final/quarterly progress report No. 4, March 19, 
1981-June 19, 1981, 7:49586 (DOE/ET/23197—T4) 

Deposition 

Amorphous-silicon solar cells. Final report, 1 October 1980-31 

December 1981, 7:49620 (SERI/PR—0-9372-5) 
Electrical Properties 

Amorphous-silicon solar cells. Final report, 1 October 1980-31 

December 1981, 7:49620 (SERI/PR—0-9372-5) 
Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Grain Boundaries 

Stem x-ray microanalytical study of phosphorous segregation 
to grain boundaries in thin-film silicon, 7:50955 (LBL— 
14614) 

Ton Implantation 

Investigation of the two-dimensional shape of ion-implanted 

regions, 7:50962 (SAND—82-0027J) 
Leaching 

Evaluation of bulk properties of radwaste glass and ceramic 
container materials to determine long-term stability, 7:49371 
(NUREG/CR—2737) 

Microstructure 

Sputtered-amorphous-silicon solar cells. Final technical report, 

July 22, 1980-July 22, 1981, 7:49633 (SERI/TR—9219-T2) 
Neutron Diffraction 

Neutron multiscattering in Si monocrystal observed from the 

time-of-flight method, 7:52225 (JINR-R—3-81-57) 
Production 

Semicrystalline casting process development and verification. 
Phase 1 final/quarterly progress report No. 4, March 19, 
1981-June 19, 1981, 7:49586 (DOE/ET/23197—T4) 

Silicon production-process evaluations. Final report, May 18, 
1981-July 30, 1982, 7:49589 (DOE/JPL/956045—82/5) 

Research Programs 

Thin-film polycrystalline silicon: progress and problems, 

7:49571 (CONF-801203—) 
Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

Sputtering 

Sputtered-amorphous-silicon solar cells. Final technical report, 

July 22, 1980-July 22, 1981, 7:49633 (SERI/TR—9219-T2) 
Stability 

Amorphous-silicon solar cells. Final report, 1 October 1980-31 

December 1981, 7:49620 (SERI/PR—0-9372-5) 
SILICON 28 
Energy Levels 

Electromagnetic sum rules by spectral distribution methods, 

7:52131 
SILICON 28 TARGET 
Alpha Reactions 

Cross sections of nuclear reactions induced by protons, 
deuterons, and alpha particles. V - silicon, 7:52125 (CEA- 
N—1466(pt.5)) 

Deuteron Reactions 

Cross sections of nuclear reactions induced by protons, 
deuterons, and alpha particles. V - silicon, 7:52125 (CEA- 
N—1466(pt.5)) 

Kaon Minus Reactions 

Production of AA hypernuclei in the (K~,K* ) reaction, 

7:51971 (BNL—31095) 
Proton Reactions 

Cross sections of nuclear reactions induced by protons, 
deuterons, and alpha particles. V - silicon, 7:52125 (CEA- 
N—1466(pt.5)) 


SILICON SOLAR CELLS 
Efficiency 


SILICON 29 TARGET 
Alpha Reactions 
Cross sections of nuclear reactions induced by protons, 
deuterons, and alpha particles. V - silicon, 7:52125 (CEA- 
N—1466(pt.5)) 
Deuteron Reactions 
Cross sections of nuclear reactions induced by protons, 
deuterons, and alpha particles. V - silicon, 7:52125 (CEA- 
N—1466(pt.5)) 
Proton Reactions 
Cross sections of nuclear reactions induced by protons, 
deuterons, and alpha particles. V - silicon, 7:52125 (CEA- 
N—1466(pt.5)) 
SILICON 30 REACTIONS 
Compound-Nucleus Reactions 
Fission imposed limits to the angular momentum carried by 
evaporation residues from the 7° Pb compound nucleus, 
7:52176 (ANU-P—821) 
SILICON 30 TARGET 
Alpha Reactions 
Cross sections of nuclear reactions induced by protons, 
deuterons, and alpha particles. V - silicon, 7:52125 (CEA- 
N—1466(pt.5)) 
Deuteron Reactions 
Cross sections of nuclear reactions induced by protons, 
deuterons, and alpha particles. V - silicon, 7:52125 (CEA- 
N—1466(pt.5)) 
Proton Reactions 
Cross sections of nuclear reactions induced by protons, 
deuterons, and alpha particles. V - silicon, 7:52125 (CEA- 
N—1466(pt.5)) 
SILICON ALLOYS 
Carbon Additions 
Amorphous boron-silicon-hydrogen alloys for thin-film 
heterojunction solar cells. Final report, 1 June 1980-31 May 
1981, 7:49619 (SERI/PR—0-9010-4) 
Deposition 
Amorphous boron-silicon-hydrogen alloys for thin-film 
heterojunction solar cells. Final report, 1 June 1980-31 May 
1981, 7:49619 (SERI/PR—0-9010-4) 
SILICON COMPOUNDS 
Spin-Lattice Relaxation 
Influence of the spin-rotor coupling of methyl groups in solids 
on their NMR relaxation (CHsCN, Ge(CHs)s, Si(CHs)s, and 
CHsCOCHs-CDsCOCDs), 7:51001 (NP—2902904) 
Synthesis 
Method of detecting sulfur dioxide (DOE patent application; 
1,1,1-trimethyl-N-sulfinyl silanamine), 7:51026 
SILICON HYDRIDES 
See SILANES 
SILICON IONS 
Ion-Atom Collisions 
Research on atomic, molecular, and nuclear physics. Progress 
report, 1 December 1980-30 November 1982, 7:51939 
(DOE/ER/06027—T1) 
Ton-Molecule Collisions 
Nuclear lifetimes and the slowing down of heavy ions in solids, 
7:50858 (INIS-mf—6868) 
SILICON ISOTOPES 
Alpha Reactions 
Cross sections of nuclear reactions induced by protons, 
deuterons, and alpha particles. V - silicon, 7:52125 (CEA- 
N—1466(pt.5)) 
Deuteron Reactions 
Cross sections of nuclear reactions induced by protons, 
deuterons, and alpha particles. V - silicon, 7:52125 (CEA- 
N—1466(pt.5)) 
Proton Reactions 
Cross sections of nuclear reactions induced by protons, 
deuterons, and alpha particles. V - silicon, 7:52125 (CEA- 
N—1466(pt.5)) 
SILICON SOLAR CELLS 
Efficiency 
Sputtered-amorphous-silicon solar cells. Final technical report, 
July 22, 1980-July 22, 1981, 7:49633 (SERI/TR—9219-T2) 





SILICONES 
Chemical Preparation 


Electrical Properties 
Sputtered-amorphous-silicon solar cells. Final technical report, 
July 22, 1980—July 22, 1981, 7:49633 (SERI/TR 9219-T2) 
Experiment Planning 
Design, fabrication, test, qualification and price analysis of 
third generation design solar cell modules, Part 1. Inter- 
mediate load module. Final report, 7:49587 (DOE/JPL/ 
955402 81/1) 
Fabrication 
Annual report on the research and development of silicon- 
photovoltaics technology, | July 1980-30 June 1981, 
7:49602 (INER 0395) 
Low-angle silicon-sheet growth. Final technical report, 
July 1, 1980—June 30, 1981, 7:49631 (SERI/TR 8041-3-T2) 
Module Experimental Process System Development Unit 
(MEPSDU). Summary technical report, November 26, 1980-— 
February 10, 1982, 7:49588 (DOE/JPL/955909 82/6) 
Semicrystalline casting process development and verification. 
Phase 1 final/quarterly progress report No. 4, March 19, 
1981—June 19, 1981, 7:49586 (DOE/ET/23197 T4) 
Sputtered-amorphous-silicon solar cells. Final technical report, 
July 22, 1980—July 22, 1981, 7:49633 (SERI/TR 9219-T2) 
Health Hazards 
Reference-material system for estimating health and environ- 
mental risks of selected material cycles and energy systems, 
7:51803 (BNL-51563) 
Heterojunctions 
Amorphous boron-silicon-hydrogen alloys for thin-film 
heterojunction solar cells. Final report, 1 June 1980- 
31 May 1981, 7:49619 (SERI/PR-0-9010-4) 
Performance 
Amorphous-silicon solar cells. Final report, 1 October 1980- 
31 December 1981, 7:49620 (SERI/PR-0-9372-5) 
Semicrystalline casting process development and verification. 
Phase 1 final/quarterly progress report No. 4, March 19, 
1981—June 19, 1981, 7:49586 (DOE/ET/23197-T4) 
Performance Testing 


Module Experimental Process System Development Unit 
(MEPSDU). Summary technical report, November 26, 1980-— 
February 10, 1982, 7:49588 (DOE/JPL/955909-82/6) 

Production 


Annual report on the research and development of silicon- 
photovoltaics technology, 1 July 1980-30 June 1981, 
7:49602 (INER-0395) 

Research Programs 

Thin-film polycrystalline silicon: progress and problems, 

7:49571 (CONF-801203) 
Stability 

Amorphous-silicon solar cells. Final report, 1 October 1980— 

31 December 1981, 7:49620 (SERI/PR-0-937 2-5) 
Technology Assessment 

Annual report on the research and development of silicon- 
photovoltaics technology, 1 July 1980-30 June 1981, 
7:49602 (INER-0395) 

SILICONES 
Chemical Preparation 

Synthesis and characterization of a new silicone multiblock 

polymer, 7:50949 (UCRL-8761 3) 
SILVER 
Activation Analysis 

Application of neutron-activation analysis to the determination 
of leach rates of simulated nuclear-waste forms, 7:49337 
(ANL-8 1-34) 

Instrumental activation analysis of molybdenites, 7:50982 
(Zfl-Mitt-46) 

Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. Hydrogeo- 
chemical and stream sediment reconnaissance, 7:49283 
(DPST-8 1-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX-22-82) 

Spectrophotometry 

National Uranium Resource Evaluation Program. Hydrogeo- 
chemical and stream sediment reconnaissance. Data report: 
western United States, 7:49286 (GJBX-132-82) 
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Thermodynamic Properties 
Influence of solute additions of copper and silver on the dif- 
fusivity and thermodynamic properties of oxygen in liquid 
indium, 7:51031 
SILVER ALLOYS 
Fcc Lattices 
Development of alloys with preset temperature expansion 
coefficient, 7:50929 
Thermal Expansion 
Development of alloys with preset temperature expansion 
coefficient, 7:50929 
SINGLE CRYSTALS 
See MONOCRYSTALS 
SISTER CHROMATID EXCHANGES 
Genetic Variability 
Mitotic response and sister chromatid exchanges in lymphocytes 
cultured in sera from different sources, 7:51652 
SITE SELECTION 
Overview of the siting ct iracteristic of the HTGR steam cycle/ 
cogeneration, 7:50295 (DOE/SF/02034-TS56) 
SKELETON 
See also BONE JOINTS 
Biological Radiation Effects 
Primary bone neoplasms in beagle dogs exposed to inhalation 
to aerosols of plutonium-238 dioxide, 7:51759 
Delayed Radiation Effects 
Effects of single and repeated inhalation exposure of Syrian 
hamsters to aerosols of G3 T1 G1 T1CeO G3 T2 G1 T1, 
7:51756 
Radioactivity 
Environmental radioactivity in Denmark in 1980, 7:51491 
(RISO-R-447) 
Radionuclide Kinetics 
On a two urn model of Polya-type, 7:51681 
Uptake 
Study of rare earths bone uptake by means of Moessbauer 
effect, 7:51796 
SKIN 
See also EPIDERMIS 
Biological Radiation Effects 
Skin and lung reaction to fractionated x irradiation in mice, 
7:51789 
SL-1 REACTOR 
Reactor Accidents 
Radiation releases from the SL-1 accident, 7:50499 
SLAGS 
Chemical Composition 
Shell coal gasification process, 7:49031 (EPRI-AP-2394) 
Compatibility 
Materials technology for coal-conversion processes. Progress 
report, October— December 1981, 7:48978 (ANL/FE-82-9) 
Corrosive Effects 
AR TD Fossil-Energy Materials Program. Quarterly progress 
report, March 31, 1982, 7:50886 (ORNL/FMP-82/2) 
Electrical Properties 
Coal-slag phenomena in MHD generators. Final report, 
7:50691 (EPRI-AP-2201) 
Fluid Mechanics 
Coal-slag phenomena in MHD generators. Final report, 
7:50691 (EPRI-AP-2201) 
Leaching 
Shell coal gasification process, 7:49031 (EPRI-AP-2394) 
Thermal Conductivity 
Ampel experiments: seed and slag deposit tests for an 
MHD/steam bottoming plant, 7:50677 (ANL/MHD-81-14) 
SLOW NEUTRONS 
Potential Scattering 
Statistical uncertainty of slow neutron potential scattering 
cross section, 7:52227 (JINR-R-4-81-351) 
SLOWING-DOWN THEORY (NEUTRON) 
See NEUTRON SLOWING-DOWN THEORY 
SLUDGES 
Sampling 
Sludge sampler (Patent), 7:51102 
SLUGS (FUEL) 
See FUEL RODS 
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SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Availability 
Social constraints on the availability of renewable resources for 
energy, 7:50654 (CONF-801203—) 
Demonstration Programs 
DOE Demonstration Projects and Engineering Development, 
7:49515 (CONF-801203—) 
Economics 
Small scale hydro development in Alaska, 7:49520 (CONF- 
801203—) 
Financing 
Hydropower and the developer (PURPA loan program), 
7:49521 (CONF-801203—) 
Legislation 
Recent federal legislation to promote small scale hydroelectric 
projects, 7:49517 (CONF-801203—) 
State legislative issues in small-scale hydropower, 7:49518 
(CONF-801203—) 
Licensing 
Developer's guide to small-scale hydroelectric development in 
the southeast, 7:49519 (DOE/R4/20004—T7) 
Planning 
Small scale hydro development in Alaska, 7:49520 (CONF- 
801203—) 
Regulations 
Developer's guide to small-scale hydroelectric development in 
the southeast, 7:49519 (DOE/R4/20004—T7) 
Research Programs 
Renewable resource programs, 7:50662 (CONF-801203—) 
Start-Up 
Small scale hydro plant at an existing dam: the Goodyear Lake 
Generating Station, 7:49508 (CONF-801203—) 
SMELTERS 
Solar Process Heat 
System requirements specification for a Solar Central Receiver 
System integrated with a cogeneration facility, 7:49773 
(DOE/SF/11436—T1) 
Tower Focus Power Plants 
System requirements specification for a Solar Central Receiver 
System integrated with a cogeneration facility, 7:49773 
(DOE/SF/11436—T1) 
SMOKATRON 
See ELECTRON-RING ACCELERATORS 
SOCIO-ECONOMIC FACTORS 
Computer Codes 
Analysis and testing of the SELECS methodology, and users 
guide to SELECS software. Final report, 7:52441 
(DOE/ET/00270—T1) 
SOCIOLOGY 
Education 
Survey of industry and government programs to combat drug 
and alcohol abuse, 7:51585 (NUREG—0903) 
SODA ASH 
See SODIUM CARBONATES 
SODIUM: 
Activation Analysis 
Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 
Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 
Instrumental activation analysis of molybdenites, 7:50982 (ZfI- 
Mitt—46) 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 
National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 


Combustion 

Measurement of aerosol size distribution by impaction and 
sedimentation. An experimental study and data reduction, 
7:50395 (CEA-R—5135) 

Compression 

High-pressure structural phase transitions in Na, Mg, and Al, 

7:50896 N 
Crystal-Phase Transformations 

High-pressure structural phase transitions in Na, Mg, and Al, 

7:50896 
Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Leaching 

Evaluation of bulk properties of radwaste glass and ceramic 
container materials to determine long-term stability, 7:49371 
(NUREG/CR—2737) 

Neon 20 Reactions 

Funny hills in pion spectra from heavy-ion collisions, 7:52127 

(LBL—14174) 
Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

Spin Orientation 

Laser-induced nuclear orientation. Final report, November 1, 

1979-December 21, 1981, 7:52126 (DOE/ER/04629—1) 
SODIUM 22 
Spin Orientation 

Laser-induced nuclear orientation. Final report, November 1, 

1979-December 21, 1981, 7:52126 (DOE/ER/04629—1) 
SODIUM 24 
Isomeric Transitions 

Laser-induced nuclear orientation. Final report, November 1, 

1979-December 21, 1981, 7:52126 (DOE/ER/04629—1) 
SODIUM CARBONATES 
Regeneration 

Molten salt coal gasification process development unit. Phase 
2. Final report, 7:48991 (DOE/ET/10296—196) 

Regeneration of FGD dry-sorbent materials. Phase I. Final 
report, 7:49081 (DOE/FC/10179—2) 

Sintering 

Advanced research and technology. Direct utilization: 
recovery of minerals from coal fly ash. Technical progress 
report, July 1, 1981-September 30, 1981 (HiChlor and 
sintering processes), 7:49088 (IS—4785) 

Sorptive Properties 

Regeneration of FGD dry-sorbent materials. Phase I. Final 

report, 7:49081 (DOE/FC/10179—2) 
SODIUM COMPOUNDS 
Monitoring 

MAP33S precipitation chemistry network: fourth periodic 

summary report (1980), 7:51462 (PNL—4144) 
SODIUM COOLED REACTORS 


See also EBR-2 REACTOR 
FFTF REACTOR 
LMFBR TYPE REACTORS 
PFR REACTOR 


Reactor Safety 
Measurement of aerosol size distribution by impaction and 
sedimentation. An experimental study and data reduction, 
7:50395 (CEA-R—5135) 
SODIUM HYDROXIDES 
Photochemical Reactions 
Investigations on the oxidation of water and reduction of 
nitrogen by means of photochemical production redox 
couples, 7:51034 (EUR—7609-DE) 
SODIUM NITRATES 
Corrosive Effects 
Final report on low-cycle fatigue and creep-fatigue testing of 
salt-filled alloy 800 specimens, 7:49777 (SAND—82-8182) 





SODIUM OXIDES 
Crystal Structure 


SODIUM OXIDES 


Crystal Structure 
Neutron powder diffraction study of two sodium platinum 
oxides: Nasub(1.0)PtsO, and Nasub(0.73)PtsOx,, 7:50941 


Neutron Diffraction 
Neutron powder diffraction study of two sodium platinum 
oxides: Nasub(1.0)PtsO, and Nasub(0.73)PtsOx, 7:50941 


Photochemical Reactions 
Investigations on the oxidation of water and reduction of 

nitrogen by means of photochemical production redox 
couples, 7:51034 (EUR—7609-DE) 

SODIUM SULFATES 

Corrosive Effects 
Sodium sulfate induced corrosion of alloys at intermediate 
temperatures, 7:50864 (LBL—14591) 


Latent Heat Storage 
Testing of fused salt with Glaubers salt as energy storage 
material by cycling for a long time, 7:50525 (SP-RAPP— 
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Plant (formerly Vulcan Crucible Steel Company, Aliquippa, 
Pennsylvania, May 2-8, 1978, 7:49411 (DOE/EV—0005/33) 
Studies of activation products in the terrestrial environment of 


three Swedish nuclear power stations (At Oskarshamn, 
Ringhals, and Barsebaeck.), 7:50345 (LUNFD6/NFRA— 


Radionuclide Migration 
Environmental radioactivity in Denmark in 1980, 7:51491 


(RISO-R—447) 
Environmental status of the Hanford Site for CY-1981, 7:51516 


(PNL—4212) 


Sensible Heat Storage 


Geological factors, 7:49918 
Technique for earth heat store insulation without excavation, 


7:49923 
Thermal parameters of soils, 7:49920 
Use of earth coupling in solar assisted heat pumps, 7:49885 


Transpiration 
Evapotranspiration and soil heterogeneity, 7:51502 (CONF- 


820569—1) 


1981-05) 
SOJA BEAN OIL 


SOILS 
Blast Effects 
Characterization of the shock attenuation properties of lightly 


compacted damp earth, 7:51405 (SAND—81-1853) 


Cold Storage 
Use of the ground as a cold source for heat pump: 
development of a calculation model, 7:49921 
Erosion 
Effect of residue harvesting on soil productivity and erosion. 
Period covered: March 23, 1979-December 31, 1981, 7:51721 
(DOE/OR/20304—T2) 
Evaporation 
Evapotranspiration and soil heterogeneity, 7:51502 (CONF- 


820569—1) 
Freezing 
Water segregation and structural changes in freezing soils, 


7:50750 
Geochemical Surveys 
Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 


Hydraulic Conductivity 
Calculation of unsaturated hydraulic conductivity, 7:51874 


(ANL/EIS—14) 
Moisture 
Soil-moisture retention curves for evaluating plant moisture 
availability of cover materials and coal refuse from the 
Staunton 1 reclamation demonstration project, 7:49098 


(ANL/LRP-TM—21) 
Multi-Element Analysis 
Application of neutron-activation analysis to geological 
materials, 7:50975 (PNL-SA—9130) 


Productivity 
Effect of residue harvesting on soil productivity and erosion. 
Period covered: March 23, 1979-December 31, 1981, 7:51721 
(DOE/OR/20304—T2) 
Fertility and tilth effects of fuel-crop-residue removal. Final 
report, April 1, 1979-December 31, 1981, 7:51716 


(DOE/OR/20306—T 1) 
Fertility and tilth effects of fuel-crop-residue removal 


(Development of mathematical models), 7:51713 
(DOE/OR/20304—T1) 
Radiation Monitoring 
Formerly utilized MED/AEC sites remedial-action program. 
Radiological survey of Ryerson Physical Laboratory, The 
University of Chicago, Chicago, Illinois, September 11-25, 


1976, 7:49408 (DOE/EV—0005/23) 
Formerly utilized MED/AEC sites remedial-action program. 
Radiological survey of Kent Chemical Laboratory, The 


University of Chicago, Chicago, Illinois, September 7-13, 
1977, 7:49409 (DOE/EV—0005/25) 


Formerly utilized MED/AEC sites remedial action program. 
Radiological survey of The George Herbert Jones Chemical 
Laboratory, The University of Chicago, Chicago, Illinois, 


June 13-17, 1977, 7:49410 (DOE/EV—0005/26) 


See SOYBEAN OIL 
SOLAR ABSORBERS 
Heat Transfer 
Heat transfer characteristics of a back-corrugated absorber 
surface for solar air collectors, 7:49903 
SOLAR AIR CONDITIONERS 


Performance 
Solar-energy-system performance evaluation. Scottsdale 


Courthouse, Scottsdale, Arizona. March, April, July, 
August, and October 1981 through February 1982, 7:49874 


(SOLAR/2055—82/14) 


SOLAR AIR HEATERS 


Computerized Simulation 
Solar air heaters. Simulator calculations, 7:49900 (STF— 


62A80001) 


Design 


Design, fabrication, and evaluation of an innovative woven- 


screen solar collector, 7:49906 


Fabrication 
Design, fabrication, and evaluation of an innovative woven- 


screen solar collector, 7:49906 


Performance 
Heat transfer characteristics of a back-corrugated absorber 


surface for solar air collectors, 7:49903 


SOLAR CELL ARRAYS 


See also COMBINED COLLECTORS 
PHOTOVOLTAIC POWER SUPPLIES 


Cooling 
Passive cooling measurements for a concentrating photovoltaic 


array, 7:49642 
Cost 
Manufacturing cost analysis of 1980 vintage photovoltaic 


arrays, 7:49616 (SAND—81-7010) 
Manufacturing cost analysis of 1980 vintage photovoltaic 


arrays, 7:49618 (SAND—82-7035C) 


Design 
Low cost modular designs for photovoltaic array fields, 


7:49615 (SAND—81-2379C) 
Manufacturing cost analysis of 1980 vintage photovoltaic 


arrays, 7:49616 (SAND—81-7010) 


Economics 
Commercial/industrial photovoltaic module and array 
requirement study. Final report, 7:49716 
(DOE/JPL/955698—81/1) 
Health Hazards 


Photovoltaic energy technologies: examining public and 
occupational health risks, 7:49545 


Installation 
Commercial/industrial photovoltaic module and array 
requirement study. Final report, 7:49716 


(DOE/JPL/955698—81/1) 
Roof integrated module design, 7:49698 (CONF-801203—) 


Radioactivity 
Formerly utilized MED/AEC sites remedial action program. 
Radiological survey of Universal Cyclopes, Inc., Titusville, 
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Maintenance 
Commercial/industrial photovoltaic module and array 
requirement study. Final report, 7:49716 
(DOE/JPL/955698—81/1) 
Manufacturing 
Manufacturing cost analysis of 1980 vintage photovoltaic 
arrays, 7:49616 (SAND—81-7010) 
Silicon solar cell manufacturing: status and future possibilities, 
7:49576 (CONF-801203—) 
Performance Testing 
Materials, Processes and Testing Laboratory residential 
technical progress report, July-October 1981, 7:49714 
(DOE/ET/20279—172) 
SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR CELLS 


See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
ZINC PHOSPHIDE SOLAR CELLS 


Economics 
Commercial/industrial photovoltaic module and array 
requirement study. Final report, 7:49716 
(DOE/JPL/955698—81/1) 
Installation 
Commercial/industrial photovoltaic module and array 
requirement study. Final report, 7:49716 
(DOE/JPL/955698—81/1) 
Maintenance 
Commercial/industrial photovoltaic module and array 
requirement study. Final report, 7:49716 
(DOE/JPL/955698—81/1) 
Materials 
Progress and problems in the development of advanced solar 
cell materials, 7:49575 (CONF-801203—) 
Performance Testing 
Materials, Processes and Testing Laboratory residential 
technical progress report, July-October 1981, 7:49714 
(DOE/ET/20279—172) 
Research Programs 
Advances in photovoltaics RandD - an overview, 7:49643 
Semiconductor Materials 
Commercial issues and priorities for advanced material 
systems, 7:49570 (CONF-801203—) 
Standards 
Photovoltaic consensus standards, 7:49577 (CONF-801203—) 
SOLAR COLLECTORS 


See also COMBINED COLLECTORS 
CONCENTRATING COLLECTORS 
EVACUATED TUBE COLLECTORS 
FIXED MIRROR COLLECTORS 
FLAT PLATE COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
SOLAR AIR HEATERS 
SOLAR PONDS 


Efficiency 
Performance of the Norris Cotton Federal Office Building for 
the first three years of operation, 7:50724 (NBS-BSS—133) 
Performance 
Performance of the Norris Cotton Federal Office Building for 
the first three years of operation, 7:50724 (NBS-BSS—133) 
Spectrally Selective Surfaces 
Solar radiation absorbing properties of black chrome, 7:49902 
(UPTEC—80102) 
Surface Coating 
Solar radiation absorbing properties of black chrome, 7:49902 
(UPTEC—80102) 
SOLAR CONCENTRATORS 
See also MIRRORS 
Configuration 
Effect of concentrator field layout on the EE-1 small 
community solar power system, 7:49784 
SOLAR COOLING SYSTEMS 
See also SOLAR AIR CONDITIONERS 
Comparative Evaluations 
Cost and performance competitiveness of solar in building 
applications, 7:49816 (CONF-801203—) 


SOLAR ENERGY 
Sensitivity Analysis 


Control 

Experimental testing of control strategies for solar-cooling 

systems, 7:49855 (H-C—1007/010-81-999) 
Cost 

Methodology to determine cost and performance goals for 

active solar cooling systems, 7:49881 
Government Policies 

Defining government's role: the level makes the difference, 

7:49818 (CONF-801203—) 
Meetings 

ASME third annual systems simulation and economic analysis 
solar heating and cooling operational results conference; Las 
Vegas, Nevada, April 29, 1981, 7:49833 (DOE/CS/30541— 
Tl) 

Performance 

Methodology to determine cost and performance goals for 

active solar cooling systems, 7:49881 
Program Management 

Assistance in the technical support of the active-solar cooling 
program. Final technical report, 7:49832 (DOE/CS/30468— 
Tl) 

Working Fluids 

Determination of properties of fluids for solar-cooling 

applications. Literature survey, 7:49876 (SRI-PYU—2221) 
SOLAR CORONA 
Magnetic Fields 

A study of coronal magnetic structures and solar output. Final 

report 1 Mar 80-31 Jan 81, 7:51912 (AD-A—106418/7) 
SOLAR ENERGY 
Air Pollution 

Technology assessment of solar-energy systems: an analysis of 
direct and indirect cost, air-pollutant emissions, employment, 
and input-energy requirements of solar-energy options, 
7:49531 (ANL/EES-TM—178) 

Commercialization 

Solar commercialization opportunities in the Northeast, 7:49535 

(CONF-801203—) 
Economic Impact 

Technology assessment of solar-energy systems: an analysis of 
direct and indirect cost, air-pollutant emissions, employment, 
and input-energy requirements of solar-energy options, 
7:49531 (ANL/EES-TM—178) 

Energy Source Development 
Solar prospect, 7:50663 (CONF-801203—) 
Environmental Impacts 
Solar prospect, 7:50663 (CONF-801203—) 
Financial Incentives 
Solar tax incentives, boom or bust, 7:49536 (CONF-801203—) 
Forecasting 

Technology assessment of solar energy systems: an analysis of 
differences in cost and direct and indirect air pollutant 
emissions, employment, and input energy requirements 
between two solar energy scenarios, 7:49532 (ANL/EES- 
TM—179) 

Government Policies 
Solar prospect, 7:50663 (CONF-801203—) 
Meetings 

National passive solar conference, 4th, Kansas City, MO, 

October 3-5, 1979, proceedings. Volume 4, 7:49546 
Program Management 
New direction in the US solar program, 7:50668 (CONF- 
801203—) 
Resource Assessment 
Energy self-sufficiency for Hawaii, 7:50595 (CONF-801203—) 
Resource Potential 

Integrated farm energy systems: near term, 7:50755 (CONF- 
801203—) 

Potential impact of renewable energy on our total energy in 
the last twenty years of the twentieth century, 7:50666 
(CONF-801203—) 

Renewables in the US energy future: how much, how fast, 
7:50665 (CONF-801203—) 

Sensitivity Analysis 

Technology assessment of solar energy systems: an analysis of 
differences in cost and direct and indirect air pollutant 
emissions, employment, and input energy requirements 





SOLAR ENERGY 
Sensitivity Analysis 


between two solar energy scenarios, 7:49532 (ANL/EES- 
TM—179) 
Technology Assessment 

Technology assessment of solar-energy systems: an analysis of 
direct and indirect cost, air-pollutant emissions, employment, 
and input-energy requirements of solar-energy options, 
7:49531 (ANL/EES-TM—178) 

Technology assessment of solar energy systems: an analysis of 
differences in cost and direct and indirect air pollutant 
emissions, employment, and input energy requirements 
between two solar energy scenarios, 7:49532 (ANL/EES- 
TM—179) 

SOLAR ENERGY CONVERSION 
Hydrogen Production 

Immobilization of hydrogen systems for the photochemical 
production of hydrogen. Final report, 7:49469 (EUR—7542- 
EN) 

Solar energy storage based on metal complexes, 7:49462 
(BNL—31232) 

SOLAR EQUIPMENT 

See also HELIOSTATS 

PHOTOELECTROCHEMICAL CELLS 
PHOTOVOLTAIC POWER SUPPLIES 
PYRANOMETERS 
SOLAR ABSORBERS 
SOLAR CELL ARRAYS 
SOLAR CELLS 
SOLAR COLLECTORS 
SOLAR COOLING SYSTEMS 
SOLAR HEATING SYSTEMS 
SOLAR STILLS 
SOLAR WATER HEATERS 
SPECTRALLY SELECTIVE SURFACES 

Assessment of the field status of active solar systems. Volume 
2. Appendices. Final report, 7:49847 (DOE/SF/11485—T1- 
Vol.2) 

Materials 

Durable innovative solar optical materials: the international 

challenge, 7:49859 (LBL—13753) 
SOLAR FLARES 
Convective Instabilities 

3. Nonlinear development of a gasdynamical instability, 

7:51914 (IAE—3289/6) 
Correlations 
Predicting proton event time characteristics from radio burst 
data, 7:51911 (AD-A—106416/1) : 
SOLAR FLUX 
See also INSOLATION 
Data Acquisition Systems 

High-intensity flux mapper for concentrating solar collectors, 

7:49896 (SERI/TP—215-1509) 
Fluxmeters 
High-intensity flux mapper for concentrating solar collectors, 
7:49896 (SERI/TP—215-1509) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 

Assessment of the field status of active solar systems. Volume 
2. Appendices. Final report, 7:49847 (DOE/SF/11485—T1- 
Vol.2) 

Sunclay - project in Gothenburg. 1500m? solar collectors, 800 
kW diesel-operated heat pump, accumulation in 90 000 m° 
clay (Sweden), 7:49865 (NP—2901836) 

Building Codes 
Manual for solar specialists, 7:49538 (DOE/CS/34281—3) 
Computer-Aided Design 

Simulation and design of solar-thermal processes. Final report, 

7:49839 (DOE/CS/32588—1) 
Computerized Simulation 

ASME third annual systems simulation and economic analysis 
solar heating and cooling operational results conference; Las 
Vegas, Nevada, April 29, 1981, 7:49833 (DOE/CS/30541— 
Tl) 

Simulation program for energy analysis of multiroom houses 
for solar energy studies, 7:50738 (TKK-F-A—436) 

Simulation and design of solar-thermal processes. Final report, 
7:49839 (DOE/CS/32588—1) 

Control Systems ‘ 

Study of control problems in active solar systems. Final report, 

7:49825 (DOE/CS/30200—T1) 
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Demonstration Programs 

Solar heating system for space heating. A report based on 2 
years measurements of a system at Greve and Gentofte 
(Zealand, Denmark), 7:49854 (DTH-LV-MEDD—112) 

Design 

Solar project description; for Houston Construction Company, 
single family residence, Eden Prairie, Minnesota, 7:49871 
(SOLAR/1006—82/50) 

Economic Analysis 

ASME third annual systems simulation and economic analysis 
solar heating and cooling operational results conference; Las 
Vegas, Nevada, April 29, 1981, 7:49833 (DOE/CS/30541— 
Tl) 

Economics 

Energy conservation for houses and its calculation methods, 

7:50727 (NP—2750406) 
Energy Consumption 

Consumption of energy necessary to construct solar heating 

systems, 7:49853 (DTH-LV-MEDD—87(Rev.)) 
Environmental Impacts 

Bates solar industrial process steam application environmental 

impact assessment, 7:49534 (BDM/A—80-025-TR) 
Financing 

Innovative financing for industrial applications of solar 

technology, 7:49533 (CONF-801203—) 
Heat Storage 

Solar storage for process heat and building application: a 

review of prior assessments, 7:49912 (SERI/TR—231-1595) 
Installation 

Consumption of energy necessary to construct solar heating 

systems, 7:49853 (DTH-LV-MEDD—87(Rev.)) 
Manuals 

Home study guide for use with the manual for solar specialists, 
7:49840 (DOE/CS/34281—2) 

Manual for solar specialists, 7:49538 (DOE/CS/34281—3) 

Meetings 

ASME third annual systems simulation and economic analysis 
solar heating and cooling operational results conference; Las 
Vegas, Nevada, April 29, 1981, 7:49833 (DOE/CS/30541— 
Tl) 

Performance 

Solar-energy-system performance evaluation. Crown Realty I, 
Lakewood, Colorado. December 1981 through March 1982, 
7:49875 (SOLAR/2089—82/14) 

Solar-energy-system performance evaluation. Scottsdale 
Courthouse, Scottsdale, Arizona. March, April, July, 
August, and October 1981 through February 1982, 7:49874 
(SOLAR/2055—82/14) 

Solar-energy-system performance evaluation, October 1980- 
August 1981, 7:49887 (SOLAR/2046—81/14) 

Solar heating in the Los Alamos mobile/modular home Unit 
No. 1, 7:49857 (LA—9299-MS) 

Reporting Requirements : 
Contract to coordinate on-going documentation requirements 
associated with Title X legislation for DOE active-solar 

activities. Final project technical report, 7:49834 
(DOE/CS/30577—T1) 
Retrofitting 

Assessment of the field status of active solar systems. Volume 
1. General report. Final report, 7:49846 (DOE/SF/11485— 
T1-Vol.1) 

Rock Beds 

Performance of a large rock bin solar heat storage, 7:49927 

(NP—2902019) 
Sensible Heat Storage 

Annual collection and storage of solar energy for the heating 
of buildings. Final report, May 1976-September 1978, 
7:49841 (DOE/CS/35136—78/2) 

SOLAR INDUSTRY 

Assessment of the field status of active solar systems. Volume 
1. General report. Final report, 7:49846 (DOE/SF/11485— 
T1-Vol.1) 

DOE's role in the solar energy industry, and possible 
anticompetitive trends. Hearing before the Subcommittee on 
Antitrust, Monopoly and Business Rights of the Committee 
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on the Judiciary, 96th Congress, 2nd session, 14 November 
1980, 7:49540 (GPO—73-785) 
Market 
Small business view of the state of the photovoltaics industry, 
7:49569 (CONF-801203—) 
Photovoltaic Power Supplies 
PV industry: a large-company perspective, 7:49695 (CONF- 
801203—) 
Quality Assurance 
Role of quality assurance and standards in developing solar 
thermal commercialization technology, 7:49537 (CONF- 
801203—) 
Standards 
Role of quality assurance and standards in developing solar 
thermal commercialization technology, 7:49537 (CONF- 
801203—) 


SOLAR PONDS 


See also ROOF PONDS 
Direct Contact Heat Exchangers 
Sizing of direct-contact preheater-boilers for solar-pond power 
plants, 7:49779 (SERI/TR—252-1401) 
Environmental Impacts 
Salton Sea project, 7:49793 (CONF-801203—) 
Fluid Withdrawal 
Heat and mass extraction from solar ponds: analysis and 
development of a laboratory facility, 7:49898 (SERI/TR— 
252-1569) 
Glazing Materials 
Shallow Solar Pond Collector evolution through polymer 
testing and selection, 7:49901 (UCRL—86746) 
Heat Extraction 
Heat and mass extraction from solar ponds: analysis and 
development of a laboratory facility, 7:49898 (SERI/TR— 
252-1569) 
Materials Testing 
Shallow Solar Pond Collector evolution through polymer 
testing and selection, 7:49901 (UCRL—86746) 
Power Generation 
Salton Sea project, 7:49793 (CONF-801203—) 
Rankine Cycle Power Systems 
Sizing of direct-contact preheater-boilers for solar-pond power 
plants, 7:49779 (SERI/TR—252-1401) 


SOLAR PROCESS HEAT 


Coal Gasification 
Solar coal-gasification reactor with pyrolysis-gas recycle 
(Patent application), 7:49052 
Computer Codes 
PROSYS/ECONMAT users’ guide: solar industrial-process- 
heat feasibility evaluation, 7:49870 (SERI/TR—733-724) 
Economic Analysis 
Application of solar energy to the supply of industrial hot 
water. Volume 1. Final design report, American Linen 
Supply, El Centro, California, 7:49835 (DOE/CS/31219— 
T4-Vol.1) 
Environmental Impacts 
Bates solar industrial process steam application environmental 
impact assessment, 7:49534 (BDM/A—80-025-TR) 
Feasibility Studies 
Industrial process heat case studies: potential for solar thermal 
applications, 7:49821 (CONF-801203—) 
PROSYS/ECONMAT users’ guide: solar industrial-process- 
heat feasibility evaluation, 7:49870 (SERI/TR—733-724) 
Financing 
Overview of DOE solar thermal technology development, 
7:49744 (CONF-801203—) 
Heat Storage 
Solar storage for process heat and building application: a 
review of prior assessments, 7:49912 (SERI/TR—231-1595) 
Research Programs 
Overview of DOE solar thermal technology development, 
7:49744 (CONF-801203—) 
Uses 
Possible application of solar-thermal energy in the chemical 
industry, 7:49852 (DOE/SF/11578—T1) 
Potential for supplying solar thermal energy to industrial unit 
operations, 7:49884 


SOLAR THERMAL POWER PLANTS 
Meetings 


SOLAR RADIATION 
Radiation Detection 
Simplified techniques to study components of solar radiation 
under haze and clouds, 7:49530 
SOLAR RADIO BURSTS 
Correlations 
Predicting proton event time characteristics from radio burst 
data, 7:51911 (AD-A—106416/1) 
SOLAR RECEIVERS 
See also CENTRAL RECEIVERS 
Demonstration Programs 
Component research and technology development, 7:49889 
(CONF-801203—) 
Materials 
Solar materials development, 7:49888 (CONF-801203—) 
Particles 
Solar radiant heating of small-particle suspensions, 7:49894 
(LBL—14077) 
Reformer Processes 
Thermochemical energy conversion and transport: 
development of concepts, 7:49578 (CONF-801203—) 
Suspensions 
Solar radiant heating of small-particle suspensions, 7:49894 
(LBL—14077) 
SOLAR REPOWERING 
Demonstration Programs 
Repowering/cogeneration: electricity and industrial process 
heat using central receivers, 7:49751 (CONF-801203—) 
SOLAR SPACE HEATING 
Government Policies 
Defining government's role: the level makes the difference, 
7:49818 (CONF-801203—) 
Investment 
Selecting effective solar programs: the BPA experience, 
7:49815 (CONF-801203—) 
Sensible Heat Storage 
Technique for earth heat store insulation without excavation, 
7:49923 
Solar-Assisted Heat Pumps 
Extension of Phoenix/City of Colorado Springs solar assisted 
heat pump project. Final report, 7:49829 (DOE/CS/30207— 
Tl) 


SOLAR STILLS 
Design 
Solar energy water desalination in the United States and Saudi 
Arabia, 7:49882 
SOLAR THERMAL POWER PLANTS 


See also DISTRIBUTED COLLECTOR POWER PLANTS 
TOWER FOCUS POWER PLANTS 


Economic Analysis 

Northeast Regional Assessment Study for solar electric options 

in the period 1980 to 2000, 7:50669 (DOE/ET/20275—1) 
Economic Impact 

Solar energy conversion utility integration, 7:49694 (CONF- 

801203—) 
Environmental Impacts 

Environmental assessment of the US Department of Energy’s 
solar-thermal-technology program, 7:49543 (UCLA— 
12/1372) 

Environmental assessment of the US Department of Energy's 
solar-thermal technology program, 7:51582 (UCLA— 
12/1372) 

Financing 

Overview of DOE solar thermal technology development, 

7:49744 (CONF-801203—) 
Institutional Factors 

Northeast Regional Assessment Study for solar electric options 

in the period 1980 to 2000, 7:50669 (DOE/ET/20275—1) 
Marketing Research 

Northeast Regional Assessment Study for solar electric options 

in the period 1980 to 2000, 7:50669 (DOE/ET/20275—1) 
Meetings 

SSPS workshop on functional and performance characteristics 
of solar-thermal pilot plants. Part 1. Results of the DCS- 
plant session, 7:49770 (DOE/NBM—2018128) 





SOLAR TRACKING 
Program Management 


Program Management 

Solar thermal energy systems program overview, 7:49743 

(CONF-801203—) 
Research Programs 

Overview of DOE solar thermal technology development, 
7:49744 (CONF-801203—) 

Solar thermal technology-outlook for the 80s, 7:49780 

Reviews 

Solar thermal energy systems program overview, 7:49743 

(CONF-801203—) 
Risk Assessment 

Environmental assessment of the US Department of Energy's 
solar-thermal technology program, 7:51582 (UCLA— 
12/1372) 

Solar Collectors 
Assessment of generic solar thermal systems for large power 
applications, 7:49781 
Technology Assessment 
Solar thermal technology-outlook for the 80s, 7:49780 
Thermal Energy Storage Equipment 
Ground-mounted thermal storage for the parabolic dish solar 
collector/Stirling engine system, 7:49914 
SOLAR THERMAL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR TRACKING 
Performance Testing 

Experimental performance evaluation of line-focus sun 

trackers, 7:49899 (SERI/TR—632-646) 
SOLAR WATER HEATERS 
Comparative Evaluations 

Cost and performance competitiveness of solar in building 

applications, 7:49816 (CONF-801203—) 
Design 

Advisory services provided to study solar energy feasibility in 
the Queen Elizabeth Hospital in Bridgetown for the Ministry 
of Health and National Insurance of Barbados. Final report, 
February 23-March 5, 1981, 7:49867 (NP—2905270) 

Application of solar energy to the supply of industrial hot 
water. Volume 1. Final design report, American Linen 
Supply, El Centro, California, 7:49835 (DOE/CS/31219— 
T4-Vol.1) 

Solar project description; for Houston Construction Company, 
single family residence, Eden Prairie, Minnesota, 7:49871 
(SOLAR/1006—82/50) 

Efficiency 

Minimum-energy dwelling-II. Final report, 7:49823 

(DOE/CS/20418—T1) 
Financing 

California experiences in utility financing of solar water 

heaters, 7:49819 (CONF-801203—) 
Installation 
National Solar Water Heater Workshop) (NSWHW). Final 


performance-technical report, 7:49844 (DOE/SF/11444—T1- 
Vol.1) 


Investment 
Selecting effective solar programs: the BPA experience, 
7:49815 (CONF-801203—) 
Manuals 
National Solar Water Heater Workshop Present at DOE 
Region V meeting for managers of State Energy Extension 
Service and State Energy Conservation Plan, March 18-19, 
1981, 7:49845 (DOE/SF/11444—T4) 
Marketing 
Assessment of the field status of active solar systems. Volume 


1. General report. Final report, 7:49846 (DOE/SF/11485— 
T1-Vol.1) 


Meetings 
National Solar Water Heater Workshop Present at DOE 
Region V meeting for managers of State Energy Extension 
Service and State Energy Conservation Plan, March 18-19, 
1981, 7:49845 (DOE/SF/11444—T4) 
Performance 
Correlations of laboratory system performance test results with 


field performance of solar domestic hot water systems, 
7:49817 (CONF-801203—) 
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Solar energy system performance evaluation, Forest City 
Dillon, Washington, DC, January 1981 through December 
1981, 7:49872 (SOLAR/1041—82/14) 

Solar-energy-system performance evaluation, October 1980- 
August 1981, 7:49887 (SOLAR/2046—81/14) 

Performance Testing 

Correlations of laboratory system performance test results with 
field performance of solar domestic hot water systems, 
7:49817 (CONF-801203—) 

Technology Assessment 
Assessment of the field status of active solar systems. Volume 


1. General report. Final report, 7:49846 (DOE/SF/11485— 
T1-Vol.1) 


SOLAR WATER HEATING 
Education 
National Solar Water Heater Workshop) (NSWHW). Final 


performance-technical report, 7:49844 (DOE/SF/11444—T1- 
Vol.1) 


Educational Tools 
National Solar Water Heater Workshop) (NSWHW). Final 


performance-technical report, 7:49844 (DOE/SF/11444—T1- 
Vol.1) 


Solar-Assisted Heat Pumps 
Extension of Phoenix/City of Colorado Springs solar assisted 
heat pump project. Final report, 7:49829 (DOE/CS/30207— 
Tl) 


SOLAR-ASSISTED HEAT PUMPS 
Commercialization 
Extension of Phoenix/City of Colorado Springs solar assisted 
heat pump project. Final report, 7:49829 (DOE/CS/30207— 
Tl) 


Comparative Evaluations 
Cost and performance competitiveness of solar in building 
applications, 7:49816 (CONF-801203—) 
Potential market analysis for residential solar assisted in-line 
heat pumps, 7:49837 (DOE/CS/31720—T1) 
Computerized Simulation 
Development of marketable solar assisted heat pumps. Phase 
II. Summary report, technical results, 7:49838 
(DOE/CS/31720—T2) 
Design 
Development of marketable solar assisted heat pumps. Phase 
II. Summary report, technical results, 7:49838 
(DOE/CS/31720—T2) 
Extension of Phoenix/City of Colorado Springs solar assisted 
heat pump project. Final report, 7:49829 (DOE/CS/30207— 
Tl) 


Economic Analysis 
Extension of the Phoenix/City of Colorado Springs solar- 
assisted heat-pump project. Technical progress report No. 
18, sixth quarterly report, 1 October 1980-31 January 1981, 
7:49830 (DOE/CS/30207—T2) 
Economics 
Extension of Phoenix/City of Colorado Springs solar assisted 
heat pump project. Final report, 7:49829 (DOE/CS/30207— 
Tl) 


Feasibility Studies 
Potential market analysis for residential solar assisted in-line 
heat pumps, 7:49837 (DOE/CS/31720—T1) 
Field Tests 
Field test results of solar-assisted heat pump using earth coil 
coupling and storage, 7:49926 
Gas Turbine Engines 
Extension of the Phoenix/City of Colorado Springs solar- 
assisted heat-pump project. Technical progress report No. 
18, sixth quarterly report, 1 October 1980-31 January 1981, 
7:49830 (DOE/CS/30207—T2) 
Marketing Research 
Potential market analysis for residential solar assisted in-line 
heat pumps, 7:49837 (DOE/CS/31720—T1) 
Performance 
Solar-assisted heat pump field-performance evaluations. 


Technical status report, 1 April 1979-31 July 1979, 7:49843 
(DOE/SF/10549—T6) 
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Performance Testing 
Extension of Phoenix/City of Colorado Springs solar assisted 
heat pump project. Final report, 7:49829 (DOE/CS/30207— 
Tl 


) 
Sensible Heat Storage 
Use of earth coupling in solar assisted heat pumps, 7:49885 
Stirling Engines 
Extension of the Phoenix/City of Colorado Springs solar- 
assisted heat-pump project. Technical progress report No. 
18, sixth quarterly report, 1 October 1980-31 January 1981, 
7:49830 (DOE/CS/30207—T2) 
Testing 
Development of marketable solar assisted heat pumps. Phase 
II. Summary report, technical results, 7:49838 
(DOE/CS/31720—T2) 
SOLENOIDS 
Superconducting Magnets 
Phase space rotation with solenoids and quadrupoles, 7:51199 
(ANL/PHY—81-2) 
SOL-GEL PROCESS 
Production of ThO: kernels by sol-gel process, 7:49320 
(JAERI—1271) 
SOLID LUBRICANTS 
High Temperature 
High temperature lubricating process (Patent), 7:49189 
SOLID STATE PHYSICS 
Ukrainian Physics Journal, 7:51960 (AEC-tr—7411/10) 
Ukrainian Physics Journal, 7:51959 (AEC-tr—7411/11) 
Ukrainian Physics Journal, 7:51958 (AEC-tr—7411/12) 
Research Programs 
Annual report for 1979/80. Research reports, 7:52097 (INIS- 
mf—6961) 
Research laboratories annual report, 1980, 7:51945 (IA—1364) 
SOLID WASTES 


See also AGRICULTURAL WASTES 
SCRAP METALS 
TAILINGS 
WOOD WASTES 


Coatings 
Method and article for primary containment of cesium wastes 
(DOE patent application), 7:49403 
Energy Recovery 
Modeling the impact of tax credits for investment in energy 
recovery from municipal solid waste, 7:50791 (BNL—31485) 
Environmental Impacts 
Modules for estimating solid waste from fossil-fuel 
technologies, 7:51558 (BNL—51474) 
Gasification 
Evaluation of residual char from the gasification of solid 
wastes as a substitute for powdered activated carbon, 
7:49663 
Leaching 
Field-simulation analysis for disposal of liquefaction solid 
waste. Second quarterly technical progress report, 7:49103 
(DOE/PC/42682—T2) 
Removal of metals from coal ash, 7:49096 
Waste Disposal 
Field-simulation analysis for disposal of liquefaction solid 
waste. Second quarterly technical progress report, 7:49103 
(DOE/PC/42682—T2) 
Waste Management 
Modules for estimating solid waste from fossil-fuel 
technologies, 7:51558 (BNL—51474) 
Waste Product Utilization 
Coal power and combustion. Quarterly report, April- 
September 1977, 7:49143 (DOE/ET—0025/3) 
SOLIDS 
Radiation Effects 
Primary recoil spectra and subcascade effects in ion 
bombardment experiments, 7:51045 
Thermal Conductivity 
Transient hot strip method for simultaneously measuring 
thermal conductivity and thermal diffusivity of solids and 
fluids, 7:49919 
Thermal Diffusivity 
Transient hot strip method for simultaneously measuring 
thermal conductivity and thermal diffusivity of solids and 
fluids, 7:49919 


SOUTH CAROLINA 
Geochemical Surveys 


SOLID-STATE PLASMA 
Problem of neutron spectroscopy of parametrically non- 
equilibrium quasiparticles in solids. Pt. 2. Numerical 
calculations of inelastic scattering cross sections in InSb, 
7:52250 (JINR—E-17-81-61) 
SOLVENT-REFINED COAL 
Chemical Composition 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 
Combustion Properties 
Coal power and combustion. Quarterly report, April- 
September 1977, 7:49143 (DOE/ET—0025/3) 
Material Balance 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 
SOLVENT-REFINING COAL PLANTS 
See SRC PROCESS 
SOLVENTS 
See also ORGANIC SOLVENTS 
Biological Effects 
Carcinogenic potency, 7:51816 (LBL—13501) 
SOMATIC CELLS 


See also NERVE CELLS 
STEM CELLS 


Cell Differentiation 
Development of Na* -dependent hexose transport in vitro, 
7:51630 (CONF-8106239—2) 
Membrane Transport 
Development of Na* -dependent hexose transport in vitro, 
7:51630 (CONF-8106239—2) 
SONIC PROBES 
Operation 
Detection of buried pipes in a model sand bath using impulsive 
sound waves, 7:51398 (BG-Trans—5789) 
Performance 
Detection of buried pipes in a model sand bath using impulsive 
sound waves, 7:51398 (BG-Trans—5789) 
SOOT 
Chemical Reaction Yield 
Hydrocarbon autothermal reforming program. Final technical 
report, 28 September 1979-31 October 1981, 7:49467 
(DOE/MC/12734—1138) 
Soot profiles in boundary-layer flames, 7:49488 (LBL—14009) 
Genetic Effects 
Health effects of combustion-generated soot and polycyclic 
aromatic hydrocarbons. Progress report, May 1, 1979-April 
30, 1980 (Lead abstract), 7:51809 (DOE/EV/04267—3) 
Metabolism 
Health effects of combustion-generated soot and polycyclic 
aromatic hydrocarbons. Progress report, May 1, 1979-April 
30, 1980 (Lead abstract), 7:51809 (DOE/EV/04267—3) 
Optical Properties 
Synthetic fuel combustion: pollutant formation. Soot initiation 
mechanisms in burning aromatics. Fifth quarterly report, 
October 1-December 31, 1981, 7:51067 (DOE/PC/30292—5) 
Particle Size 
Soot profiles in boundary-layer flames, 7:49488 (LBL—14009) 
Synthetic fuel combustion: pollutant formation. Soot initiation 
mechanisms in burning aromatics. Fifth quarterly report, 
October 1-December 31, 1981, 7:51067 (DOE/PC/30292—5) 
SOUTH AFRICA 
Isotope Production 
Overview of current and future radioisotope production 
activities of the Council for Scientific and Industrial 
Research, 7:51058 (INIS-mf—6967) 
SOUTH CAROLINA 
Energy Supplies 
Report of the Task Force on Energy to the Commission on the 
Future of the South, 7:50597 (DOE/R4/10285—T1) 
Geochemical Surveys 
Report of analyses for light hydrocarbons in ground water, 
7:49281 (DPST—81/141-19) 
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SOUTH DAKOTA 
Radioactive Waste Disposal 


Radioactive Waste Disposal 
Barnwell burial site update, 7:49361 (EPRI-NP—2450) 
Small-Scale Hydroelectric Power Plants 
Developer's guide to small-scale hydroelectric development in 
the southeast, 7:49519 (DOE/R4/20004—T7) 
Wind Power 
Wind resource assessment in the southeast United States, 
7:50015 (CONF-801203—) 
SOUTH DAKOTA 
Wind Power 
Technical and economic feasibility of wind turbines in the 
northwest United States, 7:50032 (CONF-801203—) 
Wind resource assessment in the north central United States, 
7:50013 (CONF-801203—) 
Wind Power Plants 
Technical and economic feasibility of wind turbines in the 
northwest United States, 7:50032 (CONF-801203—) 
SOUTH HAVEN MICHIGAN REACTOR 
See PALISADES-1 REACTOR 
SOUTHERN HEMISPHERE 
Temperature Measurement 
Combined land/sea surface-air-temperature trends, 1949-1972, 
7:51527 (DOE/EV/12195—42) 
SOVIET RESEARCH REACTOR IRT 
See IRT REACTOR 
SOVIET UNION 
See USSR 
SOYBEAN OIL 
Energy Balance 
Soybean oil as a renewable fuel, 7:49610 (NP—2901978) 
Resource Potential 
Soybean oil as a renewable fuel, 7:49610 (NP—2901978) 
SOYBEAN PLANT 


See GLYCINE HISPIDA 
SOYBEANS 
Enzyme Inhibitors 
Seed-protein genes and the regulation of their expression. 
Progress report, 7:51649 (DOE/ER/10715—2) 


Plant Growth 
Growth, development and yield responses of pinto beans and 
soybeans to hydrogen ion concentrations of simulated acidic 
rain, 7:51840 
Productivity 
Effect of crop residues on soil properties, plant growth, and 
crop yield. Agronomy Farm, Lincoln, Nebraska, 7:51714 
(DOE/OR/20304—T3) 
Transcription 
Seed-protein genes and the regulation of their expression. 
Progress report, 7:51649 (DOE/ER/10715—2) 
SPACE HEATERS 
Performance 
Environmental control subsystems for electric and hybrid 
vehicles. A study evaluation report, 7:50805 
(DOE/CS/54209—7) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 
Safety Engineering 
Overview of the U. S. flight safety process for space nuclear 
power, 7:50492 
Specifications 
Design options for the SP-100 thermoelectric nuclear space 
power plant, 7:50261 (LA-UR—82-1360) 
SPACECRAFT POWER SUPPLIES 
Radioisotope Heat Sources 
Space nuclear safety and fuels program, December 1981, 
7:49460 (LA—9311-PR) 
Space nuclear safety and fuels program, November 1981, 
7:49459 (LA—9309-Pr) 
SPACERS 
Fabrication 
Fabrication of grid spacer assemblies for liquid-metal fast 
breeder reactors, 7:50254 
Preliminary design and manufacturing feasibility study for a 
machined Zircaloy triangular pitch fuel rod support system 
(grids) (AWBA development program), 7:50245 (WAPD- 
TM—1491) 
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Performance Testing 
Preliminary design and manufacturing feasibility study for a 
machined Zircaloy triangular pitch fuel rod support system 
(grids) (AWBA development program), 7:50245 (WAPD- 
TM—1491) 
SPAIN 
Climates 
Tabernas Meteo data analysis based on evaluated data prepared 
by the SSPS-O.A., 7:49526 (DOE/NBM—2018123) 
Insolation 
Tabernas Meteo data analysis based on evaluated data prepared 
by the SSPS-O.A., 7:49526 (DOE/NBM—2018123) 
Nuclear Power Plants 
Santa Maria de Garona: ten years of experience under 
commercial operation, 7:50272 (INIS-mf—6886) 
Reactor Licensing 
Santa Maria de Garona: ten years of experience under 
commercial operation, 7:50272 (INIS-mf—6886) 
SPARK IGNITION ENGINES 
Comparative Evaluations 
Comparison of high-compression (epsilon = 13) Otto gasoline 
engines, Otto natural-gas engines and direct-injection diesel 
engines with regard to pollutant emission, emission 
reduction, efficiency and power, 7:50802 (NP—2902637) 
SPECIAL PRODUCTION REACTORS 
(For producing fissile materials such as URANIUM 233, 
CALIFORNIUM 252, THORIUM 232, etc; see also 
PLUTONIUM PRODUCTION REACTORS.) 
Fuel Rods 
Gamma densitometer for measuring Pu density in fuel tubes, 
7:51325 (DP—1599) 
SPECIFIC HEAT 
Measuring Instruments 
Measuring equipment to determine heat transparency, heat 
transfer and heat storage of bodies (Patent), 7:50751 
SPECTRA UNFOLDING 
Mathematical Models 
LSL: a logarithmic least-squares adjustment method, 7:50313 
(CONF-820321—8) 
SPECTRALLY SELECTIVE SURFACES 
Materials 
Selective emitter. Task II topical report for radiative-cooling 
materials, 7:49849 (DOE/SF/11504—T2) 
Radiative Cooling 
Selective emitter. Task II topical report for radiative-cooling 
materials, 7:49849 (DOE/SF/11504—T2) 
SPECTROMETERS 


See also MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
NEUTRON SPECTROMETERS 
X-RAY SPECTROMETERS 


Data Acquisition Systems 
System for acquisition and preliminary processing of data from 
a C-detector of the ARES spectrometer, 7:51346 (JINR—13- 
81-162) 
Microprocessors 
System for acquisition and preliminary processing of data from 
a C-detector of the ARES spectrometer, 7:51346 (JINR—13- 
81-162) 
Multiwire Proportional Chambers 
Spectrometer detectors, 7:51352 (LA-UR—82-340) 
Optical Systems 
Multiple-reflection optical gas cell (DOE Patent Application), 
7:50990 
SPENT FUEL CASKS 
Explosions 
Safety assessment of spent fuel transportation through urban 
regions, 7:49332 (SAND—81-2147C) 
Radiation Doses 
Automated-biasing approach to Monte Carlo shipping-cask 
calculations, 7:51078 (CONF-820609—71) 
SPENT FUEL ELEMENTS 
Gamma Fuel Scanning 
Nondestructive measurement of the radial two-dimensional 
distributions of fission products in irradiated fuel materials, 
7:50329 (LA-UR—82-1247) 
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Radiation Effects 

Hydrogen induced dealyed fraction in irradiated Zircaloy-2, 

7:50893 (STUDSVIK-K4—81-45) 
SPENT FUEL STORAGE 

Parametric studies of radiological consequences of basaltic 

volcanism, 7:49425 (SAND—81-2375) 
Comparative Evaluations 

Is spent fuel or waste from reprocessed spent fuel simpler to 

dispose of, 7:49335 (AD-A—106573/9) 
Computerized Simulation 

Analysis by simulation of the disposition of nuclear-fuel waste, 

7:49329 (DOE/SR/01008—05) 
Engineered Safety Systems 

Reference analysis on the use of engineered barriers for 
isolation of spent nuclear fuel in granite and basalt, 7:49330 
(PNL—3530) 

Forecasting 

Spent fuel storage requirements (To year 2000 AD), 7:49348 

(DOE/RL—82-1) 
Nuclear Materials Management 

Nondestructive verification and assay systems for spent fuels, 

7:49431 (LA—9041-Vol.1) 
Storage Facilities 

Analysis by simulation of the disposition of nuclear-fuel waste, 

7:49329 (DOE/SR/01008—05) 
Underground Storage 

Reference analysis on the use of engineered barriers for 
isolation of spent nuclear fuel in granite and basalt, 7:49330 
(PNL—3530) 

SPENT FUELS 
Dissolution 

Analysis of residues from dissolution of irradiated fuel, 7:49321 
(DP-tr—24) 

Feasibility study (OSS). Quarterly report, October 1-December 
31, 1981 (Analysis of spent fuel dissolver tank solutions), 
7:49324 (IS—4795) 

Recent nickel-base alloy is vital to corrosion control in nuclear 
fuel recovery, 7:49327 

Inventories 

Radwaste inventories and projections: an overview (Integrated 

Data Base), 7:49373 (ORNL/TM—8322) 
Nondestructive Analysis 

Nondestructive verification and assay systems for spent fuels, 

7:49431 (LA—9041-Vol.1) 
Nuclear Materials Management 

Nondestructive verification and assay systems for spent fuels, 

7:49431 (LA—9041-Vol.1) 
Packaging 

Commercial nuclear waste research and development program. 
Quarterly report, January-March 1982, 7:49345 
(DOE/NV/10250—2) 

Reprocessing 

Influence of chemical and radiolytic changes on the interfacial 
tension of the Purex system, 7:49322 (DP-tr—27) 

Method of removing Pu(IV) polymer from nuclear fuel 
reclaiming liquid (Patent), 7:49325 

Tokai works annual progress report, January 1979-March 1980, 
7:50939 (PNCT—831-80-01) 

Transport 

Commercial nuclear waste research and development program. 
Quarterly report, January-March 1982, 7:49345 
(DOE/NV/10250—2) 

Review of the status of transportation activities in various 
waste management systems, 7:49333 (SAND—82-0510C) 

Safety assessment of spent fuel transportation through urban 
regions, 7:49332 (SAND—81-2147C) 

SPENT SHALES 
Biological Effects 

Paraho environmental data. Part V. Biological effects, 7:49271 

(DOE/EV/04708—T2-Pt.5) 
Carcinogenesis 

Paraho environmental data. Part V. Biological effects, 7:49271 

(DOE/EV/04708—T2-Pt.5) 
Chemical Composition 

Assay products from Green River oil shale, 7:49262 (UCRL— 

53273) 


SRC PROCESS 
Environmental impacts 


Assessment and control of water contamination associated with 
shale oil extraction and processing. Progress report, October 
1, 1979-September 30, 1980, 7:49274 (LA—9084-PR) 
Paraho environmental data. Part I. Process characterization, 
7:49267 (DOE/EV/04708—T2-Pt.1) 
Density 
Assay products from Green River oil shale, 7:49262 (UCRL— 
53273) 
Materials Recovery 
Resource recovery from Eastern shale, 7:49263 (CONF- 
820565—1) 
Mineralogy 
Assessment and control of water contamination associated with 
shale oil extraction and processing. Progress report, October 
1, 1979-September 30, 1980, 7:49274 (LA—9084-PR) 
Mutagen Screening 
Paraho environmental data. Part V. Biological effects, 7:49271 
(DOE/EV/04708—T2-Pt.5) 
SPERMATOZOA 
Biological Indicators 
Role of human- and animal-sperm studies in the evaluation of 
male reproductive hazards, 7:51828 (UCRL—87236) 
SPHEROMAK DEVICES 
Plasma Macroinstabilities 
Tilt and shift mode stability with line tying. Memorandum 
report, 7:52277 (AD-A—106228/0) 
Research Programs 
CTR plasma engineering studies. Annual progress report, 1 
November 1981-30 October 1982, 7:52351 
(DOE/ET/52040—238) 
SPINELS 
Chemical Preparation 
Synthesis and evaluation of new cathode materials for 
rechargeable lithium batteries. Annual report, April 26, 1976- 
September 15, 1977, 7:50533 (DOE/SF/90363—T1) 
SPLEEN CELLS 
Immune Reactions 
Comprehensive technical report covering the period 1968-1977, 
7:51725 (DOE/ER/03634—T1) 
SPLIT DOSE IRRADIATION 
See FRACTIONATED IRRADIATION 
SPONTANEOUS COMBUSTION 
Bibliographies 
Self-heating of coal and char: a literature review (42 
references), 7:49073 (ORNL/TM—8273) 
SPR-4 REACTOR 
Reactor Kinetics 
Description and analysis of the Sandia Pulse Reactor-IV (SPR- 
IV), 7:50377 (SAND—82-0445) 
Specifications 
Description and analysis of the Sandia Pulse Reactor-IV (SPR- 
IV), 7:50377 (SAND—82-0445) 
SQUIRRELS 
Population Dynamics 
Environmental effects of solar-thermal power systems. 
Systematic status of the Mojave ground squirrel, 
Spermophilus mohavensis (subgenus Xerospermophilus), 
7:51522 (UCLA—12/1373) 
Species Diversity 
Environmental effects of solar-thermal-power systems. 
Systematic status of the Mojave ground squirrel, 
Spermophilus mohavensis (subgenus Xerospermophilus), 
7:49544 (UCLA—12/1373) 
Taxonomy 
Environmental effects of solar-thermal-power systems. 
Systematic status of the Mojave ground squirrel, 
Spermophilus mohavensis (subgenus Xerospermophilus), 
7:49544 (UCLA—12/1373) 
SRC PROCESS 
Bibliographies 
Solvent-refined-coal (SRC) process. Volume II. Sections V- 
XIV. Final report, 7:48987 (DOE/ET/10104—46-Vol.2) 
Environmental Impacts 
Solvent-refined-coal (SRC) process. Volume II. Sections V- 
XIV. Final report, 7:48987 (DOE/ET/10104—46-Vol.2) 





SRC-II PROCESS 
Equipment 


Equipment 
Solvent-refined-coal (SRC) process. Volume II. Sections V- 
XIV. Final report, 7:48987 (DOE/ET/10104—46-Vol.2) 
Solvent-refined-coal (SRC) process. Volume I. Sections I-IV. 
Final report, 7:48986 (DOE/ET/10104—46-Vol.1) 
Industrial Medicine 
Solvent-refined-coal (SRC) process. Volume II. Sections V- 
XIV. Final report, 7:48987 (DOE/ET/10104—46-Vol.2) 
Material Balance 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report (Fate of trace elements; process 
material balance), 7:48988 (DOE/ET/10104—52) 
Materials Testing 
Solvent-refined-coal (SRC) process. Volume II. Sections V- 
XIV. Final report, 7:48987 (DOE/ET/10104—46-Vol.2) 
Mathematical Models 
Solvent-refined-coal (SRC) process. Volume II. Sections V- 
XIV. Final report, 7:48987 (DOE/ET/10104—46-Vol.2) 
Solvent-refined-coal (SRC) process. Volume I. Sections I-IV. 
Final report, 7:48986 (DOE/ET/10104—46-Vol.1) 
Pilot Plants 
Solvent-refined-coal (SRC) process. Volume II. Sections V- 
XIV. Final report, 7:48987 (DOE/ET/10104—46-Vol.2) 
Solvent-refined-coal (SRC) process. Volume I. Sections I-IV. 
Final report, 7:48986 (DOE/ET/10104—46-Vol.1) 
Process Development Units 
Solvent-refined-coal (SRC) process. Volume II. Sections V- 
XIV. Final report, 7:48987 (DOE/ET/10104—46-Vol.2) 
Solvent-refined-coal (SRC) process. Volume I. Sections I-IV. 
Final report, 7:48986 (DOE/ET/10104—46-Vol.1) 
Research Programs 
Solvent-refined-coal (SRC) process. Volume II. Sections V- 
XIV. Final report, 7:48987 (DOE/ET/10104—46-Vol.2) 
Solvent-refined-coal (SRC) process. Volume I. Sections I-IV. 
Final report, 7:48986 (DOE/ET/10104—46-Vol.1) 
Yields 
Research on solvent-refined coal. Quarterly technical progress 
report, July 1-September 30, 1981, 7:49018 
(DOE/PC/40005—9) 
SRC-II PROCESS 
Bench-Scale Experiments 
Coal rank effects in the SRC II process, 7:48983 (CONF- 
820909—2) 
Bibliographies 
Solvent-refined-coal (SRC) process. Volume II. Sections V- 
XIV. Final report, 7:48987 (DOE/ET/10104—46-Vol.2) 
Catalysts 
Research on solvent-refined coal. Quarterly technical progress 
report, July 1-September 30, 1981, 7:49018 
(DOE/PC/40005—9) 
Chemical Feedstocks 
Coal rank effects in the SRC II process, 7:48983 (CONF- 
820909—2) 
Environmental Impacts 
Solvent-refined-coal (SRC) process. Volume II. Sections V- 
XIV. Final report, 7:48987 (DOE/ET/10104—46-Vol.2) 
Equipment 
Solvent-refined-coal (SRC) process. Volume II. Sections V- 
XIV. Final report, 7:48987 (DOE/ET/10104—46-Vol.2) 
Solvent-refined-coal (SRC) process. Volume I. Sections I-IV. 
Final report, 7:48986 (DOE/ET/10104—46-Vol.1) 
Industrial Medicine 
Solvent-refined-coal (SRC) process. Volume II. Sections V- 
XIV. Final report, 7:48987 (DOE/ET/10104—46-Vol.2) 
Material Balance 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report (Fate of trace elements; process 
material balance), 7:48988 (DOE/ET/10104—52) 
Materials Testing 
Solvent-refined-coal (SRC) process. Volume II. Sections V- 
XIV. Final report, 7:48987 (DOE/ET/10104—46-Vol.2) 
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Mathematical Models 

Solvent-refined-coal (SRC) process. Volume II. Sections V- 
XIV. Final report, 7:48987 (DOE/ET/10104—46-Vol.2) 

Solvent-refined-coal (SRC) process. Volume I. Sections I-IV. 
Final report, 7:48986 (DOE/ET/10104—46-Vol.1) 

Patents 

Solvent-refined-coal (SRC) process. Volume II. Sections V- 

XIV. Final report, 7:48987 (DOE/ET/10104—46-Vol.2) 
Pilot Plants 

Solvent-refined-coal (SRC) process. Volume II. Sections V- 
XIV. Final report, 7:48987 (DOE/ET/10104—46-Vol.2) 

Solvent-refined-coal (SRC) process. Volume I. Sections I-IV. 
Final report, 7:48986 (DOE/ET/10104—46-Vol.1) 

Process Development Units 

Solvent-refined-coal (SRC) process. Volume II. Sections V- 
XIV. Final report, 7:48987 (DOE/ET/10104—46-Vol.2) 

Solvent-refined-coal (SRC) process. Volume I. Sections I-IV. 
Final report, 7:48986 (DOE/ET/10104—46-Vol.1) 

Solvent refined coal (SRC) process: summary of results from 
SRC-iI runs made on Process Development Unit P-99, runs 
P99-15 to P99-85. Interim report for the period March 1977- 
June 1981 (P-99 PDU data recalculated on a consistent 
basis), 7:48985 (DOE/ET/10104—42) 

Research Programs 

Solvent-refined-coal (SRC) process. Volume II. Sections V- 
XIV. Final report, 7:48987 (DOE/ET/10104—46-Vol.2) 

Solvent-refined-coal (SRC) process. Volume I. Sections I-IV. 
Final report, 7:48986 (DOE/ET/10104—46-Vol.1) 

Yields 

Coal rank effects in the SRC II process, 7:48983 (CONF- 
820909—2) 

Research on solvent-refined coal. Quarterly technical progress 
report, July 1-September 30, 1981, 7:49018 
(DOE/PC/40005—9) 

Solvent refined coal (SRC) process: summary of results from 
SRC-II runs made on Process Development Unit P-99, runs 
P99-15 to P99-85. Interim report for the period March 1977- 
June 1981 (P-99 PDU data recalculated on a consistent 
basis), 7:48985 (DOE/ET/10104—42) 

Solvent-refined-coal (SRC) process: SRC-II feedstock 
screening methods. Interim report for the period January 1, 
1980-September 30, 1981 (123 runs with 37 different coal 
feeds), 7:48984 (DOE/ET/10104—31) 

STABLE ISOTOPES 
Electromagnetic Isotope Separation 

Capability of the electromagnetic isotope-enrichment facility at 

ORNL, 7:49451 (CONF-820666—3) 
STAINLESS STEEL-17-4PH 
Corrosion Resistance 

Effect of microstructure on pitting and corrosion fatigue of 17- 
4 PH turbine blade steel in chloride environments, 7:50846 
(EPRI-RD—2284-SR) 

Shot Peening 

Effect of microstructure on pitting and corrosion fatigue of 17- 
4 PH turbine blade steel in chloride environments, 7:50846 
(EPRI-RD—2284-SR) 

Tempering 

Effect of microstructure on pitting and corrosion fatigue of 17- 
4 PH turbine blade steel in chloride environments, 7:50846 
(EPRI-RD—2284-SR) 

STAINLESS STEEL-304 
Fracture Properties 

Tensile and fracture properties of manganese-modified AISI 

304 type stainless steel, 7:50868 (NBSIR—82-1667) 
Permeability 

Movement of implanted deuterium through stainless steel 304, 

7:52360 (EGG-M—00382) 
Stress Corrosion 

Ambient temperature stress-corrosion cracking of sensitized 
stainless steels, 7:50164 (BNL—30565) 

Materials science division light-water-reactor safety research 
program. Quarterly progress report, October - December 
1981, 7:50444 (NUREG/CR—2437-Vol.4) 

Tensile Properties 

Magnetic field effects on tensile behavior of alloys 304 and 310 

at 4 K, 7:50869 (NBSIR—82-1667) 
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Tensile and fracture properties of manganese-modified AISI 

304 type stainless steel, 7:50868 (NBSIR—82-1667) 
Yield Strength 

Martensitic transformations in type 304 austenitic stainless 
steels, 7:50870 (NBSIR—82-1667) 

Tensile and fracture properties of manganese-modified AISI 
304 type stainless steel, 7:50868 (NBSIR—82-1667) 

STAINLESS STEEL-310 
Ductility 

Ductile fracture with serrations in AISI 3108S stainless steel at 

liquid helium temperature, 7:50872 (NBSIR—82-1667) 
Fracture Properties 

Ductile fracture with serrations in AISI 310S stainless steel at 

liquid helium temperature, 7:50872 (NBSIR—82-1667) 
Tensile Properties 

Magnetic field effects on tensile behavior of alloys 304 and 310 

at 4 K, 7:50869 (NBSIR—82-1667) 
STAINLESS STEEL-316 
Corrosion 

Corrosion of austenitic steel in flowing high-temperature 

water, 7:50848 (EUR—6850) 
Elasticity 

Predicted single-crystal elastic constants of stainless-steel 316, 

7:50874 (NBSIR—82-1667) 
Fracture Properties 

Effects of fast neutron irradiation on the fracture behavior of 
stainless steel, 7:50852 (HEDL-SA—2604-FP) 

Weldments and castings for liquid helium service, 7:50877 
(NBSIR—82-1667) 

Microstructure 

Ion damage in 316 stainless steel over a broad dose range, 

7:50834 (CONF-820628—4) 
Physical Radiation Effects 

Damage analysis and fundamental studies. Quarterly progress 
report, January-March 1982, 7:52345 (DOE/ER—0046/9) 

Effects of fast neutron irradiation on the fracture behavior of 
stainless steel, 7:50852 (HEDL-SA—2604-FP) 

History dependence and consequences of the microchemical 
evolution of AISI 316, 7:50237 (HEDL-SA—2621-FP) 

Influence of a temperature change on in-reactor creep, 7:50887 
(PNL-SA—9970) 

Influence of cold-work level, solute, and helium content on the 
swelling of pure AISI 316 (Fe-17Cr-16.7Ni-2.5Mo), 7:50853 
(HEDL-SA—2618-FP) 

Ion damage in 316 stainless steel over a broad dose range, 
7:50834 (CONF-820628—4) 

Relationship between phase development and swelling of AISI 
316 during temperature changes, 7:50235 (HEDL-SA—2576- 
FP) 

Tensile property correlations for 20% CW 316 stainless steel, 
7:50851 (HEDL-SA—2497-FP) 

Stress Corrosion 

Materials science division light-water-reactor safety research 
program. Quarterly progress report, October - December 
1981, 7:50444 (NUREG/CR—2437-Vol.4) 

Swelling 

Damage analysis and fundamental studies. Quarterly progress 
report, January-March 1982, 7:52345 (DOE/ER—0046/9) 

Relationship between phase development and swelling of AISI 
316 during temperature changes, 7:50235 (HEDL-SA—2576- 
FP) 

Tensile Properties 

Tensile property correlations for 20% CW 316 stainless steel, 
7:50851 (HEDL-SA—2497-FP) 

Weldments and castings for liquid helium service, 7:50877 
(NBSIR—82-1667) 

Welded Joints 

Sound velocity as a texture probe: application to stainless-steel- 

316 welds, 7:50883 (NBSIR—82-1667) 
Yield Strength 

Damage analysis and fundamental studies. Quarterly progress 

report, January-March 1982, 7:52345 (DOE/ER—0046/9) 
STAINLESS STEEL-316L 
Mechanical Tests 

Intergranular rupture by creep and by fatigue relaxation of 
stainless steel-Z2 CND 17/13 (316L) between 550°C and 
700°C, 7:50828 (CEA-CONF—6071) 


STAINLESS STEEL-Z2CND17-12 
Hydrogen Embrittiement 


STAINLESS STEELS 


See also STAINLESS STEEL-17-4PH 
STAINLESS STEEL-304 
STAINLESS STEEL-310 
STAINLESS STEEL-316 


Biological Fouling 

OTEC biofouling, corrosion, and materials program. Progress 
report, March 1978-March 1981, 7:49786 (ANL/OTEC- 
BCM—024) 

Corrosion 

High temperature corrosion in peat ash at 475 to 1000°C, 

7:50892 (STUDSVIK-ET—81-109) 
Corrosion Resistance 

Materials for radiant coolers of entrained slagging gasifiers, 
7:49042 (EPRI-AP—2394) 

OTEC biofouling, corrosion, and materials program. Progress 
report, March 1978-March 1981, 7:49786 (ANL/OTEC- 
BCM—024) 

Crack Propagation 

Electron microscope observation of shear cracks in stainless 

steel single crystals, 7:50922 


Effect of hydrogen on work hardening of type 3041 austenitic 
stainless steel, 7:50913 
Deformation 
Deformation and fracture behavior of duplex austenite/delta- 
ferrite materials at 4 K, 7:50879 (NBSIR—82-1667) 
Elasticity 
Manganese contributions to the elastic constants of face- 
centered-cubic Fe-Cr-Ni stainless steels, 7:50875 (NBSIR— 
82-1667) 
Electron Microscopy 
Electron microscope observation of shear cracks in stainless 
steel single crystals, 7:50922 
Embrittlement 
Thermal stability of ferritic alloys for fossil-fuel processing 
systems. Final technical report, September 1, 1978-August 
31, 1981 (at 475°C), 7:50844 (DOE/ET/13711—T2) 
Fracture Properties 
Deformation and fracture behavior of duplex austenite/delta- 
ferrite materials at 4 K, 7:50879 (NBSIR—82-1667) 
Effect of delta-ferrite on the mechanical properties of CF8M 
stainless steel castings at 4 K, 7:50880 (NBSIR—82-1667) 
Fracture toughness of CF8 stainless steel castings in liquid 
helium, 7:50871 (NBSIR—82-1667) 
Hydrogen Embrittlement 
Mechanical engineering research. Quarterly progress report, 
January-March 1982, 7:51094 (UCID—19323-82-1) 
Permeability 
Investigation of phenomena which with diffusion can control 
metals permeability to H isotopes, 7:50829 (CEA-N—2231) 
Pipe Fittings 
Austenitic stainless steel welding fittings (ASME SA-403 with 
additional requirements), 7:50319 (NE-M—2-5T(1/82)) 
Protective Coatings 
Materials for radiant coolers of entrained slagging gasifiers, 
7:49042 (EPRI-AP—2394) 
Stability 
Thermal stability of ferritic alloys for fossil-fuel processing 
systems. Final technical report, September 1, 1978-August 
31, 1981 (at 475°C), 7:50844 (DOE/ET/13711—T2) 
Strain Hardening 
Effect of hydrogen on work hardening of type 3041 austenitic 
stainless steel, 7:50913 
Tensile Properties 
Effect of delta-ferrite on the mechanical properties of CF8M 
stainless steel castings at 4 K, 7:50880 (NBSIR—82-1667) 
Welded Joints 
Austenitic stainless steel welding fittings (ASME SA-403 with 
additional requirements), 7:50319 (NE-M—2-5T(1/82)) 
Ultrasonic inspection of stainless steel butt welds using 
horizontally polarized shear waves, 7:50881 (NBSIR—82- 
1667) 


STAINLESS STEEL-Z2CND17-12 


Hydrogen Embrittlement 
Influence of superficial steel oxides on the penetration and the 
desorption of hydrogen. Application to the decrease of the 
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STAINLESS STEEL-Z2CND17-12 
Hydrogen Embrittlement 


permeability and the embrittlement by hydrogen, 7:50827 
(CEA-CONF—6051) 
STANDARDS 
Nuclear Regulatory Commission: 1981 annual report, 7:50283 
(NUREG—0920) 
STANDING CROP 
See BIOMASS 
STANFORD LINEAR ACCELERATOR CENTER 
Linear Accelerators 
Proceedings of the SLC workshop on experimental use of the 
SLAC Linear Collider, 7:51180 (SLAC—247) 
Meetings 
Proceedings of the SLC workshop on experimental use of the 
SLAC Linear Collider, 7:51180 (SLAC—247) 
STAPHYLOCOCCUS 
Radiosensitivity 
Secobarbital sodium, a hypoxic radiosensitizer in 
Staphylococcus aureus, 7:51663 (INIS-mf—6937) 
STARK EFFECT 
Perturbation Theory 
Logarithmic perturbation theory and its application to the 
Stark effect in a hydrogen atom, 7:52257 (ITEF—142(1980)) 
Rydberg Correction 
Basic studies of atomic dynamics. Progress report, September 
1, 1981-June 30, 1982, 7:51937 (DOE/ER/01674—7) 
Sturm-Liouville Equation 
Stark effect problem as a two-parametric spectral problem, 
7:52259 (JINR—11-81-385) 
START-UP 
Simulation 
H-Coal-pilot-plant startup-oil study, 7:48989 
(DOE/ET/10152—77) 
STATE GOVERNMENT 
State-energy price system. Volume I: overview and technical 
documentation, 7:50603 (PNL—4265-Vol.1) 
State-energy price system. Volume II: data base development, 
7:50604 (PNL—4265-Vol.2) 
Energy Policy 
State legislative issues in small-scale hydropower, 7:49518 
(CONF-801203—) 
Legislation 
State legislative issues in small-scale hydropower, 7:49518 
(CONF-801203—) 
STATIONARY LOW POWER PLANT-1 
See SL-1 REACTOR 
STATISTICAL MODELS 
Analysis of failure rate data with compound models, 7:50321 
(NUREG/CR—2714) 
STEAM 
Mixing Heat 
Thermodynamic data for steam + hydrocarbon mixtures, 
7:49251 (CONF-820323—) 
STEAM GENERATORS 
Waterside corrosion correlations for 2/one quarter/ Cr-1 Mo 
steel in liquid-metal fast breeder reactor steam generators, 
7:50255 
Acoustic Testing 
Prototype steam generator test at SCTI/ETEC. Acoustic 
program test plan (LMFBR), 7:50221 (DOE/SF/70030— 
T60) 
Corrosion 
Steam generator corrosion studies. Final report (PWR), 
7:50172 (EPRI-NP—2331) 
Corrosion Protection 
Materials performance in nuclear steam generators (presented 
at the ANS International Conference, 2nd), 1980, 7:50322 
Cost Benefit Analysis 
PWR steam generator cost-benefit methodology denting. Final 
report, 7:50171 (EPRI-NP—2295) 
Design 
AI reference LMFBR steam-generator development, 7:50213 
(DOE/SF/00824—T35) 
Downhole steam injector (Patent application), 7:49187 
Superheater hydraulic model test plan, 7:50212 
(DOE/SF/00824—T31) 
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Eddy Current Testing 
Eddy-current inspection for steam generator tubing program. 
Annual progress report for period ending December 31, 
1981 (PWR), 7:50177 (NUREG/CR—2305-Vol.4) 
Efficiency 
Downhole steam injector (Patent application), 7:49187 
PWR steam generator cost-benefit methodology denting. Final 
report, 7:50171 (EPRI-NP—2295) 
Heat Transfer 
Preliminary thermal/hydraulic sizing calculations for duplex 
tube evaporator/superheater (interchangeable units). 
Revision 1, 7:50214 (DOE/SF/00962—T4) 
Hydraulics 
Preliminary thermal/hydraulic sizing calculations for duplex 
tube evaporator/superheater (interchangeable units). 
Revision 1, 7:50214 (DOE/SF/00962—T4) 
In-Service Inspection 
Eddy-current inspection for steam generator tubing program. 
Annual progress report for period ending December 31, 
1981 (PWR), 7:50177 (NUREG/CR—2305-Vol.4) 
Leak Detectors 
Design basis specification: Mark II leak detection system 
(LMFBR), 7:50219 (DOE/SF/70030—T54-Rev. 1) 
Leak Testing 
Prototype steam generator test at SCTI/ETEC. Acoustic 
program test plan (LMFBR), 7:50221 (DOE/SF/70030— 
T60) 
Molten Metal-Water Reactions 
Selection of transition leak size for LLTR series II test A-4 
(LMFBR), 7:50220 (DOE/SF/70030—TS55) 
Sodium-water reaction test results and LMFBR steam 
generator inspection, 7:50511 
Natural Convection 
On-line validation of linear process models using generalized 
likelihood ratios (PWR), 7:50396 (CONF-811206—5) 
Performance Testing 
Superheater hydraulic model test plan, 7:50212 
(DOE/SF/00824—T31) 
Stress Analysis 
Concept and preliminary design of double tubesheet connector 
region for design and steady-state conditions (LMFBR), 
7:50215 (DOE/SF/00962—T5) 
Test Facilities 
Selection of transition leak size for LLTR series II test A-4 
(LMFBR), 7:50220 (DOE/SF/70030—T55) 
Tubes 
Application of an eddy current technique to steam generator 
U-bend characterization. Final report (PWR), 7:50173 
(EPRI-NP—2339) 
Selection of transition leak size for LLTR series II test A-4 
(LMFBR), 7:50220 (DOE/SF/70030—TS55) 
STEAM INJECTION 
Additives 
Field demonstration of the conventional steam drive process 
with ancillary materials. Second annual report, October 1, 
1980-October 31, 1981, 7:49176 (DOE/SF/10761—2) 
Bench-Scale Experiments 
Field demonstration of the conventional steam drive process 
with ancillary materials. Second annual report, October 1, 
1980-October 31, 1981, 7:49176 (DOE/SF/10761—2) 
Field Tests 
Field demonstration of the conventional steam drive process 
with ancillary materials. Second annual report, October 1, 
1980-October 31, 1981, 7:49176 (DOE/SF/10761—2) 
Steam Generators 
Conceptual design of a direct-contact natural-gas-fired 
downhole steam generator, 7:49180 (SAND—82-0715) 
Downhole steam-generator study. Volume II. Design 
summary, 7:49181 (SAND—82-7009) 
Downhole steam injector (Patent application), 7:49187 
STEAM SYSTEMS 
Thermodynamics 
Thermodynamic properties of water for computer simulation 
of power plants, 7:50243 (NUREG/CR—2518) 
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Water Hammer 
Evaluation of water hammer events in light water reactor 
plants, 7:50456 (NUREG/CR—2781) 
STEEL-ASTM-A106 
Crack Propagation 
Experimental investigation of tearing-instability phenomena for 
structural materials, 7:50885 (NUREG/CR—2570) 
STEEL-ASTM-A516 
Crack Propagation 
Experimental investigation of tearing-instability phenomena for 
structural materials, 7:50885 (NUREG/CR—2570) 
STEEL-ASTM-A533 
Crack Propagation 
Experimental investigation of tearing-instability phenomena for 
structural materials, 7:50885 (NUREG/CR—2570) 
Hydrogen Embrittlement 
Low-alloy steels for thick-walled pressure vessels. Summary 
report, February 1, 1980-January 31, 1982, 7:50845 
(DOE/NBM—2018324) 
Mechanical Properties 
Low-alloy steels for thick-walled pressure vessels. Summary 
report, February 1, 1980-January 31, 1982, 7:50845 
(DOE/NBM—2018324) 
STEEL-ASTM-A543 
Mechanical Properties 
Low-alloy steels for thick-walled pressure vessels. Summary 
report, February 1, 1980-January 31, 1982, 7:50845 
(DOE/NBM—2018324) 
STEEL-KH18N10T 
Creep 
Deformation and stresses in fuel assembly shrouds due to 
radiation-induced swelling and creep, 7:50242 (NIIAR— 
17(470)) 
Physical Radiation Effects 
Deformation and stresses in fuel assembly shrouds due to 
radiation-induced swelling and creep, 7:50242 (NIIAR— 
17(470)) 
STEELS 


See also AUSTENITIC STEELS 
CARBON STEELS 
STAINLESS STEELS 
STEEL-ASTM-AS16 
STEEL-ASTM-A533 
STEEL-ASTM-A543 


Corrosion 

Steam generator corrosion studies. Final report, 7:50172 

(EPRI-NP—2331) 
Corrosion Resistance 

High temperature metallic materials for gasification of coal. 
Nuclear process heat project nuclear processheat, 7:50920 

Materials for radiant coolers of entrained slagging gasifiers, 
7:49042 (EPRI-AP—2394) 

Crack Propagation 

Experimental investigation of tearing-instability phenomena for 
structural materials (HY-80; HY-130), 7:50885 
(NUREG/CR—2570) 

Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6Al-4V, A471 Ni-Cr-Mo-V rotor steel, 4140 
high strength steel), 7:50921 

Mode III fatigue crack propagation in low alloy steel, 7:50907 

Cracks 

Effect of hydrogen source on crack initiation in 4340 steel, 

7:50902 
Damaging Neutron Fluence 

G.A.M.LN. and tungsten damage/activation ratio correlations 
for irradiation effects evaluation in pressure vessel steels, 
7:50826 (CEA-CONF—5949) 

Ductility 

Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6Al-4V, A471 Ni-Cr-Mo-V rotor steel, 4140 
high strength steel), 7:50921 

Electron Beam Melting 

60 kW electron beam extractian into the air from the EhLV-4 

accelerator, 7:51263 (INIS-SU—62) 
Embrittlement 

Evaluation and uncertainty estimates of Charpy-impact data, 
7:50832 (CONF-820321—6) 

Surveillance dosimetry: achievements and disappointments, 
7:50165 (CONF-820321—3) 


STEM CELLS 
Cell Proliferation 


Fatigue 
High temperature metallic materials for gasification of coal. 
Nuclear process heat project nuclear processheat, 7:50920 
Mode III fatigue crack propagation in low alloy steel, 7:50907 
Fracture Mechanics 
Mechanical engineering research. Quarterly progress report, 
January-March 1982, 7:51094 (UCID—19323-82-1) 
Fracture Properties 
AR & TD Fossil-Energy Materials Program. Quarterly 
progress report, March 31, 1982, 7:50886 (ORNL/FMP— 
82/2) 
Measuring J/sub Ic/, and the resistance to crack growth after 
’ initiation (Ti-6A1-4V, A471 Ni-Cr-Mo-V rotor steel, 4140 
high strength steel), 7:50921 
Hardening 
Relative hardenabilities and interaction effects of Mo and V in 
4330 alloy steel, 7:50898 
Mechanical Properties 
AR & TD Fossil-Energy Materials Program. Quarterly 
progress report, March 31, 1982, 7:50886 (ORNL/FMP— 
82/2) 
Relative hardenabilities and interaction effects of Mo and V in 
4330 alloy steel, 7:50898 
Physical Radiation Effects 
Calculations of the Westinghouse perturbation experiment at 
the Poolside Facility, 7:50351 (CONF-820321—10) 
Evaluation and uncertainty estimates of Charpy-impact data, 
7:50832 (CONF-820321—6) 
Irradiated nuclear pressure-vessel-steel data base. Topical 
report, 7:50316 (EPRI-NP—2428) 
Neutron-exposure parameters for the fourth HSST series of 
metallurgical irradiation capsules, 7:50831 (CONF-820321— 
5) 
Surveillance dosimetry: achievements and disappointments, 
7:50165 (CONF-820321—3) 
Protective Coatings 
Materials for radiant coolers of entrained slagging gasifiers, 
7:49042 (EPRI-AP—2394) 
Ruptures 
High temperature metallic materials for gasification of coal. 
Nuclear process heat project nuclear processheat, 7:50920 
Shear Properties 
Study of adiabatic shear bands by means of dynamic 
compressive tests, 7:50825 (CEA-CONF—5936) 
Wear 
BWR control-rod cobalt-alloy replacement. Final report, 
7:50336 (EPRI-NP—2329) 


STELLARATORS 


See also PROTO-CLEO STELLARATORS 
Alfven Waves 
Generation of stationary currents and control of plasma 
transport in a toroidal magnetic trap when Alfven heating 
(wo <w/sub(ci)/, 7:52316 (SFTI—12) 
Design 
UWTOR-M - a conceptual design study of a modular 
stellarator power reactor, 7:52424 
Divertors 
Modular stellarator divertor, 7:52426 
Electric Currents 
Generation of stationary currents and control of plasma 
transport in a toroidal magnetic trap when Alfven heating 
(@<w/sub(ci)/, 7:52316 (SFTI—12) 
Magnet Coils 
Modular coils: a promising toroidal coil system, 7:52425 
Plasma Drift 
Generation of stationary currents and control of plasma © 
transport in a toroidal magnetic trap when Alfven heating 
(w<w/sub(ci)/, 7:52316 (SFTI—12) 
Reviews 
Stellarator concept, 7:52420 
Stellarator program, 7:52421 


STEM CELLS 


Cell Proliferation 


The detection of in vivo hematotoxicity of benzene by in vitro 
liquid bone marrow cultures, 7:51834 





STILLAGE 
Filtration 


STILLAGE 
Filtration 
Energy recovery from alcohol stillage using anaerobic filters, 
7:49674 
STIRLING CYCLE 
Performance 
Comparative analysis of computer codes for Stirling engine 
cycles, 7:51164 
STIRLING ENGINES 
Design 
Experimental measurements of enhanced heat transfer in a 
Stirling engine model with interleaving fins, 7:51165 
Heat Transfer 
Experimental measurements of enhanced heat transfer in a 
Stirling engine model with interleaving fins, 7:51163 
Experimental measurements of enhanced heat transfer in a 
Stirling engine model with interleaving fins, 7:51165 
Life-Cycle Cost 
Future fuels and engines for railroad locomotives. Volume II. 
Technical document, 7:50801 (JPL-PUB—81-101-Vol.2) 
Performance 
Theoretical basis for the Beale number, 7:51161 
Thermodynamics 
Thermodynamic description of an adiabatic second order 
analysis for Stirling engines, 7:51162 
STOMACH 
Delayed Radiation Effects 
Studies of the mortality of A-bomb survivors - 7. Mortality, 
1950-1978: part 1. Cancer mortality, 7:51755 
Neoplasms 
Temporal advancement of diethylnitrosamine carcinogenesis in 
aging mice, 7:51845 
STORAGE FACILITIES 


See also NATURAL GAS 
PETROLEUM 


Capacity 
Spent fuel storage requirements (To year 2000 AD), 7:49348 


(DOE/RL—82-1) 
Supply and Demand 
Analysis by simulation of the disposition of nuclear-fuel waste, 
7:49329 (DOE/SR/01008—05) 
STORAGE RINGS 
See also DORIS STORAGE RING 
ISABELLE STORAGE RINGS 
LEP STORAGE RINGS 
PEP STORAGE RINGS 
PETRA STORAGE RING 
TRISTAN STORAGE RINGS 
HERA-proposal, 7:51308 
Beam Dynamics 
Second-order effects in the accelerating-storage complex 
chromaticity correction system, 7:51210 IFVE-OUNK—81- 
23) 
Storage rings and such, 7:51205 (ANL/PHY—81-2) 
Beam-Beam Interactions 
Nonlinear interaction of colliding beams in particle storage 
rings, 7:51309 
Colliding Beams 
Nonlinear interaction of colliding beams in particle storage 
rings, 7:51309 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORMS 
Data Compilation 
National thunderstorm frequencies for the contiguous United 
States, 7:51428 (NUREG/CR—2252) 
STOVER 
See AGRICULTURAL WASTES 
STOVES 
Environmental Impacts 
Health and environmental effects of residential wood heat, 
7:49558 (CONF-801203—) 
STRAIN GAGES 


Executive committee report: geotechnical instrumentation 
working group meeting, 7:49396 (UCRL—87183) 
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STRAND BREAKS 
Biological Repair 

Repair and cell-cycle response in cells exposed to 
environmental biohazards. Comprehensive project report, 
June 1, 1979-May 31, 1982, 7:51727 (DOE/EV/04568—31) 

Dose-Response Relationships 
Radioprotectors, radiosensitizers and survival curve shape of 
mammal cells, 7:51778 
Radioinduction 
Inducible repair of x-ray damage, 7:51741 (LBL—13501) 
STRANGE PARTICLES 
See also HYPERONS 
Particle Production 
Mechanism of light-particle emission, 7:51996 (LBL—14031) 
STRAW 
Enzymatic Hydrolysis 

Evaluation of pretreatments for enzymatic conversion of 

agricultural residues, 7:49651 
Fermentation 

Solid-state fermentation of wheat straw with Chaetomium 

cellulolyticum and Trichoderma lignorum, 7:49673 
STREAK PHOTOGRAPHY 

Design of neutron streak camera for fusion diagnostics, 7:52319 
(UCRL—86162-Rev. 1) 

Investigation of other operating points for the RCA streak tube 
in the Lawrence Livermore National Laboratory streak 
camera, 7:52321 (UCRL—87752) 

STREAMER SPARK CHAMBERS 
Methane 

Effect of methane on the quality of tracks at the laser detection 
of electrons in helium streamer chamber, 7:51347 (JINR—13- 
81-323) 

STREAMS 
See also RIVERS 
Geochemical Surveys 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

Hydrodynamics 

CHNHYD: a channel hydrodynamic model for simulating 
flows and water surface elevations in a stream/river 
network, 7:51530 (ORNL—5701) 

STRESS ANALYSIS 
Computer Codes 

Finite-element-method evaluation. Final report, 7:52439 

(BDX—613-2813) 
Finite Element Method 
Finite-element-method evaluation. Final report, 7:52439 
(BDX—613-2813) 
STRIPPER FOILS 
See BEAM STRIPPERS 
STRONTIUM 
Activation Analysis 

Gamma activation analysis with the MT 22 microtron and its 
applicability to geological samples and raw silicon. 
Determination of lead, 7:50981 (ZfI-Mitt—46) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 





331S / ERA Vol. 7, No. 19 


Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Leaching 

Evaluation of bulk properties of radwaste glass and ceramic 
container materials to determine long-term stability, 7:49371 
(NUREG/CR—2737) 

Factors affecting the leachability of caesium and strontium 
from cemented simulant-evaporator wastes, 7:49336 (AEEW- 
R—1461) 

Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

Trace Amounts 

Mass spectroscopic analysis of calcium fluoride monocrystals, 

7:50980 (ZfI-Mitt—46) 
STRONTIUM 85 
Sorption 

Geochemical studies of sorption and transport of radionuclides 

in rock media, 7:49393 (UCRL—52929) 
STRONTIUM 90 
Radiation Heating 

Strontium and cesium capsule heat-transfer analysis, 7:49381 

(RHO-LD— 167) 
Radiation Monitoring 

Environmental status of the Hanford Site for CY-1981, 7:51516 
(PNL—4212) 

Sediment and radionuclide transport in rivers. Phase 2. Field 
sampling program for Cattaraugus and Buttermilk Creeks, 
New York, 7:49413 (NUREG/CR—1030-Vol.2) 

Radioecological Concentration 

Environmental radioactivity in Denmark in 1980, 7:51491 

(RISO-R—447) 
STRUCTURE (CRYSTAL) 
See CRYSTAL STRUCTURE 


STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
STYRENE POLYMERS 


See POLYSTYRENE 
SUBBITUMINOUS COAL 
Comparative Evaluations 
Coal rank effects in the SRC II process, 7:48983 (CONF- 
820909—2) 
SUGAR CANE 
Cultivation Techniques 
Tropical grasses, 7:49567 (CONF-801203—) 
Genetics 
Genetic engineering for greater energy efficiency in sugarcane, 
7:49565 (CONF-801203—) 
Yields 
Genetic engineering for greater energy efficiency in sugarcane, 
7:49565 (CONF-801203—) 
Tropical grasses, 7:49567 (CONF-801203—) 
SUGAR INDUSTRY 
Cogeneration 
Integrated energy systems for the sugar industry, 7:50762 
(CONF-801203—) 
SUGARS 
See SACCHARIDES 
SULFATES 
Environmental Transport 
Long-range transport of air pollution, 7:49421 (DOE/EP— 
0037) 
Ton Selective Electrode Analysis 
Determination of sulfate in the aqueous environment using the 
lead electrode, 7:51542 (DOE/ET/12339—T3) 
Monitoring 
MAP3S precipitation chemistry network: fourth periodic 
summary report (1980), 7:51462 (PNL—4144) 
SULFIDES 
Catalysts 
Characterization of exhaust emissions from high mileage 
catalyst-equipped automobiles, 7:51457 (PB—82-131566) 


SULFUR DIOXIDE 
Chemical Radiation Effects 


Chemical Reactions 
Instrumental methods of analysis of sulfur compounds in 
synfuel process streams. Quarterly technical progress report, 
January-March 1982, 7:49066 (DOE/PC/40783—T6) 
SULFITES 
Chemical Preparation 
Preparation and thermal studies of a cerium (III) sulfite-sulfate- 
hydrate, 7:49477 
Chemical Reactions 
Improved efficiency in the sulfur dioxide - iodine hydrogen 
cycle through the use of magnesium oxide, 7:49475 
Monitoring 
MAP3S precipitation chemistry network: fourth periodic 
summary report (1980), 7:51462 (PNL—4144) 
Oxidation 
Aqueous phase oxidation of sulfites by ozone in the presence of 
iron and manganese, 7:51475 
Shawnee test program: TVA Shawnee Test Facility. Technical 
progress report, April 6-May 6, 1981, 7:49083 
(DOE/FE/15034—T3) 
SULFUR 
Chemical Composition 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 
Material Balance 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 
Oxidation 
Effects of elevated pressures on iron- and sulfur-oxidizing 
bacteria, 7:50784 
Quantitative Chemical Analysis 
Feedwater cleanup for combined electrolysis catalytic 
exchange. Final report, 7:49370 (MLM—2970) 
Solution Mining 
Effects of elevated pressures on iron- and sulfur-oxidizing 
bacteria, 7:50784 
Titration 
Instrumental methods of analysis of sulfur compounds in 
synfuel process streams. Quarterly technical progress report, 
January-March 1982, 7:49066 (DOE/PC/40783—T6) 
SULFUR 32 
Energy Levels 
Electromagnetic sum rules by spectral distribution methods, 
7:52131 
SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR COMPOUNDS 
Chemical Analysis 
Instrumental methods of analysis of sulfur compounds in 
synfuel process streams. Quarterly technical progress report, 
January-March 1982, 7:49066 (DOE/PC/40783—T6) 
Corrosive Effects 
Sulfidation-resistant alloy/cladding for internal components of 
coal-conversion equipment. Volume 2. Cladding 
development. Final report, 7:50842 (DOE/ET/10675—1) 
SULFUR DIOXIDE 
Adsorption 
Evaluation of some regenerable sulfur dioxide absorbents for 
flue gas desulfurization, 7:49087 (DOE/PETC/TR—82/12) 
Air Pollution Control 
Pilot test with dry scrubbing of flue gases, 7:50126 (SVF—111) 
Atmospheric Chemistry 
Physics and chemistry of acid precipitation, 7:51427 (JSR—81- 
25) 
Biological Effects 
Cocarcinogenic action of toxic air pollutants, 7:51818 (LBL— 
13501) 
Physiology of ecotypic plant response to sulfur dioxide in 
Geranium carolinianum L, 7:51844 
Chemical Radiation Effects 
Removal of NO/sub x/ and SO: from flue gases using 
electron-beam irradiation, 7:50124 (DOE/EV/04902—1) 
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SULFUR IONS 
Chemical Reactions 


Chemical Reactions 
Homogeneous production and removal of NO/sub x/ from 
combustion exhaust flows. Final technical report, August 1, 
1980-July 31, 1981, 7:49079 (ARI-RR—275) 
Method of detecting sulfur dioxide (DOE patent application; 
1,1,1-trimethyl-N-sulfinyl silanamine), 7:51026 
Reactions of ammonia with excess sulfur dioxide, 7:51011 
Corrosive Effects 
Sodium sulfate induced corrosion of alloys at intermediate 
temperatures, 7:50864 (LBL—14591) 
Distribution 
Physics and chemistry of acid precipitation, 7:51427 ISR—81- 
25) 
Energy Transport 
Chemical energy transport for distributed solar thermal electric 
conversion. Final report, 7:49775 (SAND—81-8190) 
Environmental Transport 
Long-range transport of air pollution, 7:49421 (DOE/EP— 
0037) 
Statistical investigations of the atmospheric transport of SO2 
over medium distances, 7:51454 (NP—2903754) 
Health Hazards 
Air pollution and respiratory disease, 7:51811 
(DOE/EV/10428—13) 
Infrared Spectra 
Entrained flow reactor with in situ FTIR analysis, 7:49068 
(EPRI-AP—2394) 
Monitoring 
Method of detecting sulfur dioxide (DOE patent application; 
1,1,1-trimethyl-N-sulfinyl silanamine), 7:51026 
Removal 
Removal of NO/sub x/ and SOs: from flue gases using 
electron-beam irradiation, 7:50124 (DOE/EV/04902—1) 
Thermochemical Processes 
Chemical energy transport for distributed solar thermal electric 
conversion. Final report, 7:49775 (SAND—81-8190) 
Vapor Pressure 
Evaluation of some regenerable sulfur dioxide absorbents for 
flue gas desulfurization, 7:49087 (DOE/PETC/TR—82/12) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR IONS 
Ion-Atom Collisions 
Research on atomic, molecular, and nuclear physics. Progress 
report, 1 December 1980-30 November 1982, 7:51939 
(DOE/ER/06027—T1) 
Ton-Molecule Collisions 
Nuclear lifetimes and the slowing down of heavy ions in solids, 
7:50858 (INIS-mf—6868) 
SULFUR TRIOXIDE 
Chemical Reactions 
Homogeneous production and removal of NO/sub x/ from 
combustion exhaust flows. Final technical report, August 1, 
1980-July 31, 1981, 7:49079 (ARI-RR—275) 
Corrosive Effects 
Sodium sulfate induced corrosion of alloys at intermediate 
temperatures, 7:50864 (LBL—14591) 
SULFURIC ACID 
Catalytic Effects 
Synthesis of 4-tert-butyl-1,1-dimethylindan and 7-tert-Butyl-3,3- 
dimethyl-1-indanone and a comparison of isomers, 7:51023 
SUPERCHARGERS 
Design 
DOE wave-turbine-engine demonstration. Final report, 7:50819 
(DOE/ER/10063—T1) 
Performance 
DOE wave-turbine-engine demonstration. Final report, 7:50819 
(DOE/ER/10063—T1) 
SUPERCONDUCTING CABLES 
Electric Conductivity 
Measurement of transverse resistance of flat transposed 
superconducting cables under pressure, 7:51084 (IFVE- 
OUNK-—%1-57) 
Potheads 
Horizontal cryogenic bushing for the termination of an ac 


superconducting power transmission line, 7:50130 (BNL— 
29950) 
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SUPERCONDUCTING COILS 
Fabrication 
Conductor for a fluid-cooled winding and method for making 
same (Patent), 7:51105 
SUPERCONDUCTING MAGNETS 
Buckling 
Magnetoelastic instabilities and vibrations of superconducting- 
magnet systems, 7:52354 (DOE/ET/52042—5) 
Critical Current 
Temperature dependence of J/sub c/ for in-situ 
superconductors, 7:51085 (IS-M—386) 
Cryostats 
Design proposal for high field dipole magnet, 7:51088 (KEK— 
81-1) 


Design 

Design proposal for high field dipole magnet, 7:51088 (KEK— 

81-1) 
Losses 

Calorimetry in superfluid He II to measure losses in 

superconducting magnets, 7:51090 (LBL—14105) 
Magnetic Fields 

Harmonic content of PEP dipoles and some related effects and 
lessons, 7:51203 (ANL/PHY—81-2) 

Numerical experiments on simulation of two-dimensional 
magnetic field in a superconducting dipole, 7:51087 (JINR- 
R—9-81-12) 

Multipolar Configurations 

Orbit effects of the end field multipoles in superconducting 

magnets, 7:51307 
On-Line Control Systems 

4-channel digital-to-analog converter controlling the 
programmer of power supplies for superconducting magnets, 
7:51086 (JINR—10-81-545) 

Performance Testing 

Magnetoelastic instabilities and vibrations of superconducting- 

magnet systems, 7:52354 (DOE/ET/52042—S) 
Quenching 

Quench back in superconducting magnets with shorted 

secondary circuits, 7:51091 (LBL—14383) 
Reviews 

Superconducting magnet technology, 7:51074 (ANL/PHY— 

81-2) 
Safety 

Fusion-Reactor-Safety Research Program. Annual report, 

Fiscal Year 1981, 7:52358 (EGG—2205) 
Stress Analysis 

Design proposal for high field dipole magnet, 7:51088 (KEK— 

81-1) 
Stresses 

Stress detection technique for stressed structures, including 

superconducting magnets, 7:51099 
SUPERCONDUCTING WIRES 
Critical Current 

Temperature dependence of J/sub c/ for in-situ 

superconductors, 7:51085 (IS-M—386) 
Fabrication 

Conductor for a fluid-cooled winding and method for making 

same (Patent), 7:51105 
SUPERCONDUCTORS 
Physical Radiation Effects 
Neutron radiation damage in superconductor NbsGe, 7:50824 
(CEA-CONF—S5874) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERCRITICAL GAS EXTRACTION 

Supercritical fluids for reaction and extraction of coal and 
heavy oils. Third quarterly progress report, March 1-May 
31, 1982, 7:49022 (DOE/PC/40800—3) 

SUPERHEAVY ELEMENTS 
See TRANS 104 ELEMENTS 
SUPERHILAC 
RF Systems 

Low-cost megawatt RF power sources for linear accelerators 

to 70 MHz and above, 7:51284 (LA—9234-C) 
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SUPERSYMMETRY 
Research Programs 
Theory of high-energy-collision processes. Technical progress 
report, January 1-December 31, 1981, 7:52071 
(DOE/ER/03227—75) 
Symmetry Breaking 
Spontaneous breaking of supersymmetry, 7:52068 (LBL— 
13691) 
SUPERTANKERS 
See TANKER SHIPS 
SUPPLY DISRUPTION 
Economic Impact 
Petroleum emergency preparedness study. Report on the 
macroeconomic consequences of a medium-sized oil-supply 
disruption with a market-based policy response and tax 
rebates, 7:49196 (DOE/PE/70333—T1) 
Emergency Plans 
The United States remains unprepared for oil import 
disruptions. Volume II. (detailed review of current 
emergency programs and alternative approaches). Report to 
the Congress, 7:49200 (PB—82-128893) 
Government Policies 
The United States remains unprepared for oil import 
disruptions. Volume I. (summary: includes conclusions and 
recommendations). Report to the Congress, 7:49199 (PB— 
82-128885) 
SUPPORTS 


See also CATALYST SUPPORTS 
FOUNDATIONS 
POWERED SUPPORTS 


Fabrication 
Preliminary design and manufacturing feasibility study for a 
machined Zircaloy triangular pitch fuel rod support system 
(grids) (AWBA development program), 7:50245 (WAPD- 
TM—1491) 
Performance Testing 
Preliminary design and manufacturing feasibility study for a 
machined Zircaloy triangular pitch fuel rod support system 
(grids) (AWBA development program), 7:50245 (WAPD- 
TM—1491) 
Testing 
Professional technical support services for the Mining 
Equipment Test Facility. Fourth quarterly technical progress 
report, 1 January-31 March 1982, 7:49127 
(DOE/PC/42255—11) 
SURFACE AIR 


See also AIR 
EARTH ATMOSPHERE 


Heat Transfer 

Heat and momentum transfer characteristics of adjacent fields 

of soybeans and maize, 7:51434 
Momentum Transfer 

Heat and momentum transfer characteristics of adjacent fields 

of soybeans and maize, 7:51434 
Radioactivity 

Environmental radioactivity in Denmark in 1980, 7:51491 
(RISO-R—447) 

Environmental monitoring summary for Ames Laboratory: 
Calendar Year 1981, 7:51488 (IS—4798) 

Studies of activation products in the terrestrial environment of 
three Swedish nuclear power stations (At Oskarshamn, 
Ringhals, and Barsebaeck.), 7:50345 (LUNFD6/NFRA— 
3031) 

SURFACE COATING 
Plastic coatings for laser fusion targets, 7:49450 
SURFACE EXPLOSIONS 
Containment 

Characterization of the shock attenuation properties of lightly 

compacted damp earth, 7:51405 (SAND—81-1853) 
Shock Waves 

Characterization of the shock attenuation properties of lightly 

compacted damp earth, 7:51405 (SAND—81-1853) 
SURFACE MINING 


See also COAL MINING 
OIL SHALE MINING 


Abandoned Sites 
Production of arthropod pests and vectors in coal-strip-mine 
ponds, 7:49129 (EPA—600/7-8 1-160) 


SURFACE WATERS 
Availability 


Environmental Effects 

Aquatic insect drift through a final-cut strip mine pit, with 

emphasis on drift distances, 7:49108 
Haulage Equipment 

Evaluation of hydraulic coal transport system concepts for 

surface mines, 7:49123 (DOE/ET/14084—T1) 
Information Needs 

A summary of fish and wildlife information needs to surface 
mine coal in the United States. Part 1. Fish and wildlife 
information needs in the federal surface mining permanent 
regulations. Final report, 7:49104 (PB—82-126863) 

A summary of fish and wildlife information needs to surface 
mine coal in the United States. Part 2. The status of state 
surface mining regulations as of January 1980 and the fish 
and wildlife information needs. Final report, 7:49105 (PB— 
82-126871) 

Mapping 

Fourth international symposium on mine surveying. Volume 1. 
Proceedings, 7:49113 (CONF-7909231—(Vol.1)) 

Fourth international symposium on mine surveying. Volume 2. 
Proceedings, 7:49114 (CONF-7909231—(Vol.2)) 

Fourth international symposium on mine surveying. Volume 3. 
Proceedings, 7:49115 (CONF-7909231—(Vol.3)) 

Fourth international symposium on mine surveying. Volume 4. 
Proceedings, 7:49116 (CONF-7909231—(Vol.4)) 

Meetings 

Fourth international symposium on mine surveying. Volume 1. 
Proceedings, 7:49113 (CONF-7909231—(Vol.1)) 

Fourth international symposium on mine surveying. Volume 2. 
Proceedings, 7:49114 (CONF-7909231—(Vol.2)) 

Fourth international symposium on mine surveying. Volume 3. 
Proceedings, 7:49115 (CONF-7909231—(Vol.3)) 

Fourth international symposium on mine surveying. Volume 4. 
Proceedings, 7:49116 (CONF-7909231—(Vol.4)) 

Mine Haulage 

Evaluation of hydraulic coal transport system concepts for 

surface mines, 7:49123 (DOE/ET/14084—T1) 
Mining Equipment 

Design, fabricate and test dozer trap. Phase I report, 7:49122 
(DOE/ET/14054—T1) 

Power-shovel data accumulator and display. Second topical 
report, June 1982, 7:49125 (DOE/PC/30205—2) 

Regulations 

A summary of fish and wildlife information needs to surface 
mine coal in the United States. Part 1. Fish and wildlife 
information needs in the federal surface mining permanent 
regulations. Final report, 7:49104 (PB—82-126863) 

A summary of fish and wildlife information needs to surface 
mine coal in the United States. Part 2. The status of state 
surface mining regulations as of January 1980 and the fish 
and wildlife information needs. Final report, 7:49105 (PB— 
82-126871) 

SURFACE MINING ACTS 

A summary of fish and wildlife information needs to surface 
mine coal in the United States. Part 1. Fish and wildlife 
information needs in the federal surface mining permanent 
regulations. Final report, 7:49104 (PB—82-126863) 

A summary of fish and wildlife information needs to surface 
mine coal in the United States. Part 2. The status of state 
surface mining regulations as of January 1980 and the fish 
and wildlife information needs. Final report, 7:49105 (PB— 
82-126871) 

SURFACE TENSION 
Measuring Methods 

Influence of chemical and radiolytic changes on the interfacial 

tension of the Purex system, 7:49322 (DP-tr—27) 
SURFACE WATERS 


See also COASTAL WATERS 
LAKES 
RIVERS 
STREAMS 
SWIMMING POOLS 
WATER RESERVOIRS 

Availability 
Oak Ridge Automated Downstream Accounting Model: 
structure and users’ guide, 7:51571 (ORNL/TM—8031) 
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SURFACES 
Electric Conductivity 


Electric Conductivity 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

Geochemical Surveys 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

PH Value 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

Radioactivity 

Environmental radioactivity in Denmark in 1980, 7:51491 

(RISO-R—447) 
Runoff 
State of surface waters at Svartboberget, 7:51512 (SKBF-KBS- 
TR—81-10) 
Sediments 
Sludge sampler (Patent), 7:51102 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
Spectral Reflectance 

Determination of the spectral reflectivity and the bidirectional 
reflectance characteristics of some white surfaces, 7:49769 
(DOE/NBM—2018127) 

SURFACTANTS 

Field demonstration of the conventional steam drive process 
with ancillary materials. Second annual report, October 1, 
1980-October 31, 1981, 7:49176 (DOE/SF/10761—2) 

Microemulsion phase behavior - observations, thermodynamic 
essentials, mathematical simulation, 7:49184 

Crystal-Phase Transformations 

Low interfacial tension and miscibility studies for surfactant 
tertiary enhanced oil recovery processes. Final report, 
December 1980-September 1981, 7:49211 (DOE/BC/10007— 
14) 

Positron Reactions 

Study of structural changes in micellar solutions and 
microemulsions by positron annihilation techniques: their 
relevance to liquid scintillation counting phenomena (Triton 
X-100), 7:51046 

Scintillation Counting 

Study of structural changes in micellar solutions and 
microemulsions by positron annihilation techniques: their 
relevance to liquid scintillation counting phenomena (Triton 
X-100), 7:51046 

Surface Properties 

Low interfacial tension and miscibility studies for surfactant 
tertiary enhanced oil recovery processes. Final report, 
December 1980-September 1981, 7:49211 (DOE/BC/10007— 
14) 

SURRY POWER STATION UNIT-1 
See SURRY-1 REACTOR 
SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-1 REACTOR 
Economic Impact 

Socio-economic impacts of nuclear generating stations: Surry 

case study, 7:50184 (NUREG/CR—2749-Vol.11) 
Social Impact 

Socio-economic impacts of nuclear generating stations: Surry 

case study, 7:50184 (NUREG/CR—2749-Vol.11) 
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Socio-Economic Factors 
Socio-economic impacts of nuclear generating stations: Surry 
case study, 7:50184 (NUREG/CR—2749-Vol.11) 
SURRY-2 REACTOR 
Economic Impact 
Socio-economic impacts of nuclear generating stations: Surry 
case study, 7:50184 (NUREG/CR—2749-Vol.11) 
Social Impact 
Socio-economic impacts of nuclear generating stations: Surry 
case study, 7:50184 (NUREG/CR—2749-Vol.11) 
Socio-Economic Factors 
Socio-economic impacts of nuclear generating stations: Surry 
case study, 7:50184 (NUREG/CR—2749-Vol.11) 
SURRY-3 REACTOR 
Economic Impact 
Socio-economic impacts of nuclear generating stations: Surry 
case study, 7:50184 (NUREG/CR—2749-Vol.11) 
Social Impact 
Socio-economic impacts of nuclear generating stations: Surry 
case study, 7:50184 (NUREG/CR—2749-Vol.11) 
Socio-Economic Factors 
Socio-economic impacts of nuclear generating stations: Surry 
case study, 7:50184 (NUREG/CR—2749-Vol.11) 
SURRY-4 REACTOR 
Economic Impact 
Socio-economic impacts of nuclear generating stations: Surry 
case study, 7:50184 (NUREG/CR—2749-Vol.11) 
Social Impact 
Socio-economic impacts of nuclear generating stations: Surry 
case study, 7:50184 (NUREG/CR—2749-Vol.11) 
Socio-Economic Factors 
Socio-economic impacts of nuclear generating stations: Surry 
case study, 7:50184 (NUREG/CR—2749-Vol.11) 
SURVIVAL CURVES 
Data Processing 
Statistical processing of results of cell survival rate 
determination, 7:51772 
Dose-Response Relationships 
Asynchronism effect of cell population on the initial slope of 
dose-effect curve, 7:51773 
Forecasting 
Forecasting of bacteria survival rate when ultra violet 
irradiated, 7:51782 
LET 
Model of bound inactivation, 7:51774 
Response Modifying Factors 
Intercellular contacts - effect of survival curve of mammal 
cells on the Dq value, 7:51784 
Statistics 
Statistical and biophysical aspects of survival curve, 7:51775 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SUSQUEHANNA-1 REACTOR 
Specifications 
Technical specifications, Susquehanna Steam Electric Station, 
Unit No. 1, Docket No. 50-387. Appendix A to License No. 
NPF-14, 7:50284 (NUREG—0931) 
SWAMPS 
Aerial Prospecting 
Air photo interpretation of mire vegetation - A study of 
methods for survey mapping, 7:51521 (SNV-PM—1433) 
SWEDEN : 
Energy Source Development 
Utilization of wood for energy production. A study of the 
present situation and existing obstacles, 7:49607 (NE/BIO— 
81/7) 
Geothermal Exploration 
Investigation of the possibilities of the exploitation of 
geothermal energy on the island of Gotland, 7:49953 
(NE/GEO—81/2) 
Geothermal Gradients 
Investigation of the possibilities of the exploitation of 
geothermal energy on the island of Gotland, 7:49953 
(NE/GEO—81/2) 
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MHD Power Plants 
Place of MHD power plants in the future Swedish energy 
system. Situation report Oct. 24 1980, 7:50693 (NE/AVT— 
80/4) 
Nuclear Power Plants 
Selected review of foreign licensing practices for nuclear 
power plants, 7:50286 (NUREG/CR—2664) 
Uranium Ores 
Uranium-enriched granites in Sweden, 7:49304 (SGU—19) 
Wetlands 
Air photo interpretation of mire vegetation - A study of 
methods for survey mapping, 7:51521 (SNV-PM—1433) 
SWIMMING POOLS 
Energy Conservation 
Energy conservation in the Wiehl open-air swimming pool and 
multi-purpose hall. Lecture and discussion meeting of RWE- 
Anwendungstechnik, 7:50793 (CONF-8009212—) 
SWINE 
Cadmium 
Cd contents in kidneys, livers, and muscles of fattened pigs in 
dependence of the type of fodder, 7:51511 (NP—2902613) 
SWITZERLAND 
Atomic Energy Laws 
1978 supplement to the Atomic Energy Act, 7:50268 (INIS- 
mf—6882) 
SYMMETRY 
Testing 
Tests for normality and symmetry, 7:52275 
SYMPOSIA 
See MEETINGS 
SYNCHROTRON RADIATION 
Holography 
Synchrotron radiation to be used to generate holographic x-ray 
gratings, 7:51944 (DOE/ER/70004—302) 
SYNCHROTRON RADIATION SOURCES 
Windows 
Ultra vacuum heated window for extraction of synchrotron 
radiation, 7:51270 (JINR—13-81-603) 
SYNCHROTRONS 
See also DESY 
FERMILAB ACCELERATOR 
JINR SYNCHROTRON 


KEK SYNCHROTRON 
SERPUKHOV SYNCHROTRON 


Beam Dynamics 
Second-order effects in the accelerating-storage complex 
chromaticity correction system, 7:51210 (IFVE-OUNK—81- 
23) 
Magnets 
Shimming a magnet to produce a high homogeneity field for 
muon spin rotation experiments, 7:51294 (RL—81-083) 
Tagged Photon Method 
Particle and nuclear physics experiments at the INS 1.3 GeV 
electron synchrotron, 7:51983 (INS—405) 
SYNOVIA 
See BONE JOINTS 
SYNROC 
See SYNTHETIC ROCKS 
SYNROC PROCESS 
Incorporation of high-level wastes in SYNROC: results from 
recent process-engineering studies at Lawrence Livermore 
National Laboratory, 7:49395 (UCRL—87065) 
SYNTHANE PROCESS 
Materials Testing 
Corrosion and degradation of materials in the Synthane coal- 
gasification pilot plant, 7:48997 (DOE/ET/10670—T2) 
SYNTHESIS GAS 
Chemical Composition 
Coal to methanol feasibility study: Beluga methanol project. 
Volume II. Technical. Final report, 7:49496 
(DOE/RA/50299—1119-Vol.2) 
Shell coal gasification process, 7:49031 (EPRI-AP—2394) 
Physical Properties 
Coal to methanol feasibility study: Beluga methanol project. 
Volume II. Technical. Final report, 7:49496 
(DOE/RA/50299—1119-Vol.2) 


SYSTEMS ANALYSIS 
Comparative Evaluations 


Production 
Catalytic generation of methanol synthesis gas from wood, 
7:49614 (PNL-SA—10172) 
SYNTHETIC FUELS 


See also ALCOHOL FUELS 
HYDROGEN FUELS 
PYROLYTIC OILS 


Denitrification 
Crossed reaction networks in the catalytic 
hydrodenitrogenation of synthetic liquid fuels. Quarterly 
report, February 1, 1982-April 30, 1982, 7:49014 
(DOE/PC/30075—9) 
Economics 
Economics of coal gasification systems, 7:49033 (EPRI-AP— 
2394) 
Environmental Effects 
Cytotoxicity of acridine, a synfuel component, to 
Tetrahymena, 7:49109 
Legislation 
Alternative fuels production program. Semi-annual report to 
the Congress of the United States, Report No. 5, 7:50630 
(DOE/FE—0023) 
Manufacturers 
Procedure for matching synfuel users with potential suppliers. 
Appendix B. Proposed and ongoing synthetic fuel 
production projects, 7:50631 (DOE/RG/10303—T1-App.B) 
Marketing 
Procedure for matching synfuel users with potential suppliers. 
Appendix B. Proposed and ongoing synthetic fuel 
production projects, 7:50631 (DOE/RG/10303—T1-App.B) 
Production 
Alternative fuels production program. Semi-annual report to 
the Congress of the United States, Report No. 5, 7:50630 
(DOE/FE—0023) 
Research Programs 
Fuels and chemical research and experiments, 7:50658 (CONF- 
801203—) 
Thermodynamic Properties 
Syngas thermodynamic properties prediction and data needs, 
7:49485 (CONF-820323—) 
Toxicity 
Examination of procedures for acute toxicity tests with the 
fathead minnow and coal synfuel blends, 7:51832 
SYNTHETIC FUELS INDUSTRY 
Economics 
Factors in the development of a major US synthetic fuels 
industry, 7:49483 
Environmental Effects 
Factors in the development of a major US synthetic fuels 
industry, 7:49483 
Solar Process Heat 
Assessment of fuels and chemicals production using solar 
thermal energy. Final report, 7:49848 (DOE/SF/11496—1) 
SYNTHETIC FUELS REFINERIES 
Design 
Syngas thermodynamic properties prediction and data needs, 
7:49485 (CONF-820323—) 
Operation 
Syngas thermodynamic properties prediction and data needs, 
7:49485 (CONF-820323—) 
SYNTHETIC ROCKS 
Comparative Evaluations 
Postclosure risks of alternative SRP nuclear waste forms in 
geologic repositories, 7:49394 (UCRL—53269) 
SYRIAN HAMSTER 
See HAMSTERS 
SYSTEM FAILURE ANALYSIS 
Incorporation of various uncertainties in dependent failure- 
probability estimation (PWR), 7:50390 (BNL-NUREG— 
30768) 
SYSTEMS ANALYSIS 
Improving analytical dynamic models using frequency response 
data: application, 7:52456 (SAND—82-0772C) 





SZILARD-CHALMERS REACTION 
Isotope Production 


SZILARD-CHALMERS REACTION 
Isotope Production 
Optimization of the production of Na'*F by the Szilard- 
Chalmer reaction with 14 MeV neutrons, 7:51051 (INIS- 
mf—6937) 


TAILINGS 
See also MILL TAILINGS 
Revegetation 
Revegetation of acidic coal refuse: effects of soil cover 
material depth and limiting rate on initial establishment, 
7:49097 (ANL/LRP—17) 
TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANDEM ELECTROSTATIC ACCELERATORS 
See also CRNL MP TANDEM ACCELERATOR 
Design 
New large tandem electrostatic accelerators, 7:51184 
Reviews 
New large tandem electrostatic accelerators, 7:51184 
TANDEM MIRROR TYPE REACTORS 
See TMR REACTORS 
TANKER SHIPS 
Crude oil stabilization and gas treating on board a modified oil 
tanker, 7:49232 (CONF-820323—) 
TANKS 
Stratification 
Natural thermal stratification in tanks. Phase 1 final report, 
7:49910 (ANL—82-5) 
TANTALUM 
Activation Analysis 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—S52) 
TANTALUM 181 TARGET 
Alpha Reactions 
Probability distribution of the number of interacting nucleons 
of the incident nucleus in collisions of relativistic nuclei, 
7:52166 (JINR—E-1-80-809) 
Carbon 12 Reactions 
Probability distribution of the number of interacting nucleons 
of the incident nucleus in collisions of relativistic nuclei, 
7:52166 (JINR—E-1-80-809) 
Deuteron Reactions 
Probability distribution of the number of interacting nucleons 
of the incident nucleus in collisions of relativistic nuclei, 
7:52166 (JINR—E-1-80-809) 
Fluorine 19 Reactions 
Fission imposed limits to the angular momentum carried by 
evaporation residues from the *°°Pb compound nucleus, 
7:52176 (ANU-P—821) 
Proton Reactions 
Search for superdense nuclei of Rb and Cs among the products 
of 8 GeV proton interactions with Ta, 7:52168 (JINR—E-6- 
81-311) 
TANZANIA 
Renewable Energy Sources 
Renewable energy source contribution to energy supplies in 
developing countries. Example: Tanzania, 7:50670 (DTH- 
LET-RE—81-3) 
TAR SANDS 
See OIL SANDS 
TARGET CHAMBERS 
Drift Chambers 
Tracking, 7:51296 (SLAC—247) 
TARGETS 


See also ALUMINIUM 27 TARGET 
AMERICIUM 241 TARGET 
BORON 11 TARGET 
CALCIUM 40 TARGET 
CALCIUM 42 TARGET 
CALCIUM 44 TARGET 
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CALCIUM 48 TARGET 
CARBON 12 TARGET 
CERIUM 142 TARGET 
COPPER 64 TARGET 
CURIUM 245 TARGET 
CURIUM 247 TARGET 
DEUTERIUM TARGET 
ELECTRON BEAM TARGETS 
ERBIUM 164 TARGET 
ERBIUM 166 TARGET 
ERBIUM 168 TARGET 
ERBIUM 170 TARGET 
EUROPIUM 151 TARGET 
EUROPIUM 153 TARGET 
FLUORINE 19 TARGET 
GOLD 197 TARGET 
HELIUM 3 TARGET 
HELIUM 4 TARGET 

ION BEAM TARGETS 
LASER TARGETS 

LEAD 206 TARGET 

LEAD 207 TARGET 

LEAD 208 TARGET 
LITHIUM 6 TARGET 
LITHIUM 7 TARGET 
MAGNESIUM 24 TARGET 
NEODYMIUM 143 TARGET 
NEODYMIUM 144 TARGET 
NEON 20 TARGET 
NICKEL 58 TARGET 
NIOBIUM 93 TARGET 
NITROGEN 14 TARGET 
NITROGEN 15 TARGET 
OXYGEN 16 TARGET 
PHOSPHORUS 31 TARGET 
PLUTONIUM 240 TARGET 
PLUTONIUM 241 TARGET 
PLUTONIUM 242 TARGET 
POLARIZED TARGETS 
RHODIUM 103 TARGET 
SCANDIUM 45 TARGET 
SILICON 28 TARGET 
SILICON 30 TARGET 
TANTALUM 181 TARGET 
THORIUM 232 TARGET 
TIN 116 TARGET 
TITANIUM 49 TARGET 
TRITIUM TARGET 
TUNGSTEN 182 TARGET 
TUNGSTEN 183 TARGET 
TUNGSTEN 184 TARGET 
TUNGSTEN 186 TARGET 
URANIUM 238 TARGET 
VANADIUM 48 TARGET 
ZINC 66 TARGET 
ZIRCONIUM 90 TARGET 


Atomic nucleus as a target, 7:52152 (JINR—E-1-81-378) 
Electric Charges 
Investigation of electron-beam charging for inertial- 
confinement-fusion targets. Charged Particle Research 
Laboratory report No. 3-82, 7:49448 (UCRL—15465) 
Performance 
Designing and investigation of targets for the purpose of 
photoactivation analysis using the power ful beam of 
accelerated electrons, 7:51262 (INIS-SU—62) 
TAX CREDITS 
See FINANCIAL INCENTIVES 
TBP 
(Tributyl phosphate.) 
Hydrolysis 
Determination of the hydrolysis constants of TBP, HDBP, and 
HeMBP in 3-M nitric acid. Primary report, 7:51012 (DP-tr— 
28) 
Solvent Properties 
Recovery of uranium from mixed plutonium-uranium residues 
by an extraction chromatography process, 7:50976 (RFP— 
3289) 
Sorptive Properties 
Evaluation of some regenerable sulfur dioxide absorbents for 
flue gas desulfurization, 7:49087 (DOE/PETC/TR—82/12) 
Surface Tension 
Influence of chemical and radiolytic changes on the interfacial 
tension of the Purex system, 7:49322 (DP-tr—27) 
TECHNETIUM 95 
Sorption 
Geochemical studies of sorption and transport of radionuclides 
in rock media, 7:49393 (UCRL—52929) 
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TECHNOLOGY TRANSFER 
Government Policies 

Technology and Soviet energy availability, 7:50628 (PB—82- 

133455) 
TEETH 
Chemical Analysis 

Examination of the lead contents in tartar, dental hard tissues, 

alveolar bones, and venous blood, 7:51823 (NP—2903756) 
TEFLON 
Chemical Reactions 

Brine resistance of window materials for a Borehole 

Televiewer tool, 7:50947 (SAND—81-2174) 
Decomposition 

Brine resistance of window materials for a Borehole 

Televiewer tool, 7:50947 (SAND—81-2174) 
Thermal Stresses 

Brine resistance of window materials for a Borehole 

Televiewer tool, 7:50947 (SAND—81-2174) 
TELLURIUM 
Activation Analysis 

Application of neutron-activation analysis to the determination 
of leach rates of simulated nuclear-waste forms, 7:49337 
(ANL—81-34) 

Gamma activation analysis with the MT 22 microtron and its 
applicability to geological samples and raw silicon. 
Determination of lead, 7:50981 (ZfI-Mitt—46) 

TENNESSEE 
Air Quality 

Ambient No, NOs, and Os; measurements in the vicinity of 
TVA's Allen and Paradise coal-fired steam plants, 7:51467 
(TVA/AQB-I—80-11) 

Analysis of a total suspended particulate concentration that 
exceeded the primary ambient air quality standard at the 
Bull Run Steam Plant on November 4, 1978, 7:51466 
(TVA/AQB-I—80/2) 

Investigation of the cause of high concentrations of TSP at the 
Cumberland Steam Plant monitoring stations 13 and 19, 
7:51469 (TVA/AQB-I—80/19) 

Energy Supplies 

Report of the Task Force on Energy to the Commission on the 

Future of the South, 7:50597 (DOE/R4/10285—T1) 
Meteorology 

Sensitivity of a soil-plant-atmosphere model to changes in air 
temperature, dew point temperature, and solar radiation, 
7:51719 

Small-Scale Hydroelectric Power Plants 

Developer's guide to small-scale hydroelectric development in 

the southeast, 7:49519 (DOE/R4/20004—T7) 
Uranium Deposits 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Wind Power 

Wind resource assessment in the east central United States, 

7:50017 (CONF-801203—) 
TENNESSEE VALLEY AUTHORITY 
Nuclear Power 

Light water operational experience. A presentation before the 
USA industry-government seminar on nuclear power 
technology, Lake Bled, Yugoslavia, April 19, 1982, 7:50578 
(TVA/PUB—82/8) 

Research Programs 

TVA’s conservation and energy initiatives, 7:50582 (CONF- 

800184—) 
Water Reservoirs 

Operation of TVA reservoirs. Annual 1979, 7:49516 

(TVA/ONR/WR—80/1) 
TENNESSEE VALLEY REGION 
Land Use 

Questionnaire survey on potential production of agricultural 
crops for liquid fuel: 201-county TVA region. Bulletin Z- 
128, 7:49691 (TVA—2901442) 

Power Systems 

Cost of electric-power interruptions to residences in the 

Tennessee Valley, 7:50145 (ORAU/IEA—82-4(M)) 


TEST FACILITIES 
Radionuclide Migration 


Resource Potential 

Questionnaire survey on potential production of agricultural 
crops for liquid fuel: 201-county TVA region. Bulletin Z- 
128, 7:49691 (TVA—2901442) 

Wood Wastes 

Production and use of industrial wood and bark residues in the 
Tennessee Valley, 1979 (with additional totals for the state 
of Tennessee), 7:49638 (TVA/ONR/LFR—81/5) 

TENSION (SURFACE) 
See SURFACE TENSION 
TERBIUM 
Activation Analysis 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Hyperfine Structure 

Nuclear orientation of }®°Tb in Tb metal (Gamma transitions 

in Dy), 7:52175 
Mass Spectroscopy 

Methodical investigations of mass spectroscopic analysis of 
geological samples with relatively high contents of rare 
earths, 7:50979 (Zfl-Mitt—46) 

TERBIUM 147 
Energy Levels 

Energy gap at Z=64 and its implications for the structure of 
excited states in the A approximately 150, 7:52151 (INP— 
1104/PL) 

TERBIUM 148 
Energy Levels 

Energy gap at Z=64 and its implications for the structure of 
excited states in the A approximately 150, 7:52151 (INP— 
1104/PL) 

TERBIUM 150 
Energy Levels 

Energy gap at Z=64 and its implications for the structure of 
excited states in the A approximately 150, 7:52151 (INP— 
1104/PL) 

TERBIUM 151 
Beta Decay 

Study on the **4Gd excited states in the *'Tb 

(Tsub(1/2)= 16.4 h) decay, 7:52170 (JINR—R-6-81-345) 
TERBIUM 160 
Beta-Minus Decay 

Nuclear orientation of }©°Tb in Tb metal (Gamma transitions 

in 1Dy), 7:52175 
TERBIUM 161 
Radionuclide Kinetics 
Study of rare earths bone uptake by means of Moessbauer 
effect, 7:51796 
TERRESTRIAL ECOSYSTEMS 
See also SWAMPS 
Biological Stress 

Acid precipitation and scientific uncertainty problems in 

probability, 7:51477 
Radionuclide Migration 

Environmental radioactivity in Denmark in 1980, 7:51491 

(RISO-R—447) 
TEST FACILITIES 
See also CENTRAL RECEIVER TEST FACILITY 

Evaluation of fuel release rate and mechanism tests under 
RBCB conditions (LMFBR), 7:50224 (DOE/SF/71031— 
T31) 

Formability facility, 7:50890 (SAND—82-0690) 

GE post-test analysis of SLSF experiment W-1 through LOPI- 
4 (LMFBR), 7:50407 (DOE/SF/71032—T63) 

ORNL rod-bundle heat-transfer test data. Volume 3. Thermal- 
hydraulic test facility experimental data report for test 
3.06.6B - transient film boiling in upflow (PWR), 7:50447 
(NUREG/CR—2525-Vol.3) 

Role of fission-reactor-testing capabilities in the development 
of fusion technology, 7:52362 (EGG-M—09481) 

Selection of transition leak size for LLTR series II test A-4 
(LMFBR), 7:50220 (DOE/SF/70030—T55) 

Shutdown heat removal: safety water tests (LMFBR), 7:50403 
(DOE/SF/71032—T47) 
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TEST FACILITIES 
Radionuclide Migration 


Sparging tests, 7:50405 (DOE/SF/71032—T60) 

Test section design specification: sparging tests (LMFBR), 
7:50406 (DOE/SF/71032—T61) 

W-1 SLSF post-test data analysis. Part 1. Thermal hydraulic 
analysis (LMFBR), 7:50404 (DOE/SF/71032—T48) 

Anemometers 

Laser Doppler anemometer measurements of local fluid 
recirculation in model rod bundle assemblies (PWR; BWR; 
LMFBR), 7:50461 (PNL-SA—10458) 

Computer-Aided Design 

Pressure-control systems: an approach and design with 
applications for METC valve testing, 7:49011 
(DOE/MC/16050—1117) 

Construction 

Design, construction, and instrumentation of a thermal test 
facility for passive-cooling and solar-heating experiments in 
warm, humid climates, 7:49826 (DOE/CS/30201— 
T3(Vol.1)) 

Pressurized fluidized-bed combustion component test and 
integration unit: Title I report. Section 15. Alternate method 
of accomplishment, 7:50122 (DOE/ET/10409—1-Sect.15) 

Cost 

Pressurized fluidized-bed combustion component test and 
integration unit: Title I report. Section 14. Cost estimate 
details, appendix II, 7:50111 (DOE/ET/10409—1-Sect. 14) 

Data Acquisition Systems 

Design, construction, and instrumentation of a thermal test 
facility for passive-cooling and solar-heating experiments in 
warm, humid climates, 7:49827 (DOE/CS/30201— 
T3(Vol.2)) 

Data Processing 

Design, construction, and instrumentation of a thermal test 
facility for passive-cooling and solar-heating experiments in 
warm, humid climates, 7:49828 (DOE/CS/30201— 
T3(Vol.3)) 

Densitometers 

Infrared technique for measuring steam density (PWR; BWR), 

7:50412 (EGG-M—02282) 
Design 

Design, construction, and instrumentation of a thermal test 
facility for passive-cooling and solar-heating experiments in 
warm, humid climates, 7:49826 (DOE/CS/30201— 
T3(Vol.1)) 

Pressurized fluidized-bed combustion component test and 
integration unit: Title I report, 7:50110 (DOE/ET/10409—1- 
Sect.13) 

Review of solar test facilities, 7:49749 (CONF-801203—) 

Hot Cells 

Transfer tunnel transporter system for the Fuels and Materials 
Examination Facility (LMFBR), 7:50234 (HEDL-SA—2477- 
FP) 

Operation 

Pressurized fluidized-bed combustion component test and 
integration unit: Title I report, 7:50110 (DOE/ET/10409—1- 
Sect. 13) 

Planning 

Pressurized fluidized-bed combustion component test and 
integration unit: Title I report. Section 15. Alternate method 
of accomplishment, 7:50122 (DOE/ET/10409—1-Sect.15) 

Remote Handling Equipment 

Transfer tunnel transporter system for the Fuels and Materials 
Examination Facility (LMFBR), 7:50234 (HEDL-SA—2477- 
FP) 

TESTES 
Morphological Changes 

Toxicity of 2,2,2-trifluoroethanol in Chinese hamsters and 

Beagle dogs, 7:50771 (LMF—91) 
TETRAHYMENA 
Population Dynamics 

Cytotoxicity of acridine, a synfuel component, to 

Tetrahymena, 7:49109 
TEXACO GASIFICATION PROCESS 
Commercialization 

Texaco coal gasification effort: an overview, 7:48980 (CONF- 

820323—) 
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Financing 
Cool water coal gasification-combined cycle project, 7:49034 
(EPRI-AP—2394) 
Flowsheets 
Cool water coal gasification-combined cycle project, 7:49034 
(EPRI-AP—2394) 
Pilot Plants 
Enriched air and oxygen gasification of Illinois No. 6 coal in a 
Texaco coal gasification unit, 7:49028 (EPRI-AP—2394) 
EPRI tests on Ruhrkohle/Ruhrchemie’s 165 ton per day 
Texaco coal gasification pilot plant, 7:49029 (EPRI-AP— 
2394) 
Technology Assessment 
Texaco coal gasification effort: an overview, 7:48980 (CONF- 
820323—) 
TEXAS 
Energy Supplies 
Report of the Task Force on Energy to the Commission on the 
Future of the South, 7:50597 (DOE/R4/10285—T1) 
Uranium Deposits 
National Uranium Resource Evaluation: Crystal City 
Quadrangle, Texas, 7:49301 (PGJ/F—073-82) 
Wind Power 
Wind resource assessment in the south central United States, 
7:50018 (CONF-801203—) 
TEXT EDITORS 
Computer Codes 
SLAVE: a package of enhancements for the VAX/VMS EDT 
text editor, 7:52455 (SAND—82-0726) 
TEXTILE INDUSTRY 
Energy Conservation 
Energy conservation in the textile industry: 10 case histories, 
7:50787 (PNL—4363) 
Energy Efficiency 
Industrial energy-efficiency-improvement program, 7:50766 
(DOE/CE—0015) 
THALLIUM 
Electrochemistry 
Chronopotentiometric behavior of some metals on an 
indifferent electrode, 7:51032 (ORNL-tr—4833) 
THALLIUM 197 
Isotope Production 
Preparation of !°7T1 and '*TI, 7:51053 (INIS-mf—6937) 
THALLIUM 198 
Isotope Production 
Preparation of '°7T1 and '*TI, 7:51053 (INIS-mf—6937) 
THERMAL CONDUCTIVITY 
Measuring Instruments 
Improved instrument for the measurement of the thermal 
conductivity of non-electrolyte liquids. Final report, 7:49058 
(DOE/ER/10393—3) 
Probes 
Thermal parameters of soils, 7:49920 
THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL ENERGY STORAGE EQUIPMENT 
Computer Codes 
Simple computer program to model 3-dimensional 
underground heat flow with realistic boundary conditions, 
7:49913 
Control 
Natural thermal stratification in tanks. Phase 1 final report, 
7:49910 (ANL—82-5) 
Design 
Natural thermal stratification in tanks. Phase 1 final report, 
7:49910 (ANL—82-5) 
Economic Analysis 
Aquifer thermal energy storage costs with a seasonal heat 
source (Analysis using AQUASTOR computer code), 
7:50552 (PNL—4135) 
Heat Transfer Fluids 
Ground-mounted thermal storage for the parabolic dish solar 
collector/Stirling engine system, 7:49914 
Mathematical Models 
Natural thermal stratification in tanks. Phase 1 final report, 
7:49910 (ANL—82-5) 
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Phase Change Materials 
Ground-mounted thermal storage for the parabolic dish solar 
collector/Stirling engine system, 7:49914 
Uses 
Thermal energy storage systems for the pulp and paper 
industry, 7:50761 (CONF-801203—) 
THERMAL ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
THERMAL INSULATION 
Chemical Reactions 
Analysis of refractory fiber insulations and hot-face coatings 
exposed to coal-oil mixture combustion products, 7:49159 
(ORNL/TM—8243) 
Heat Transfer 


Energy transport in porous-insulator systems. II. Performance 
of vertical enclosures, 7:50733 (ORNL/Sub—7551/2) 
Life-Cycle Cost 
Determining cost-effective insulation levels for masonry and 
wood-frame walls in new single-family housing, 7:50725 
(NBS-BSS— 134) 
Materials Testing 
Analysis of refractory fiber insulations and hot-face coatings 
exposed to coal-oil mixture combustion products, 7:49159 
(ORNL/TM—8243) 
Optimization 
Determining cost-effective insulation levels for masonry and 
wood-frame walls in new single-family housing, 7:50725 
(NBS-BSS— 134) 
Performance 


Energy transport in porous-insulator systems. II. Performance 
of vertical enclosures, 7:50733 (ORNL/Sub—7551/2) 
THERMAL POLLUTION 


(Environmental temperature rise due to waste heat disposal) 
Biological Effects 


Evaluation of the Steel Creek ecosystem in relation to the 
propsed restart of the L-reactor: interim report, 7:51565 
(SREL—11) 

Simulation 


Waste heat and environmental protection in the Upper Rhine 
region, 7:51528 (NP—2902964) 
THERMAL POWER PLANTS 


See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
OCEAN THERMAL POWER PLANTS 
REFUSE-FUELED POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
WOOD-FUEL POWER PLANTS 

Bottoming Cycles 


Technical and economic assessment of the use of ammonia 
expanders for energy recovery in air-cooled power plants, 
7:50118 (PNL—3279) 

Cooling Systems 

Technical and economic assessment of the use of ammonia 
expanders for energy recovery in air-cooled power plants, 
7:50118 (PNL—3279) 

Waste Heat 


Development and demonstration of aquifer thermal energy 
storage, 7:50520 (CONF-801203—) 
Water Requirements 
Water resource development and energy growth in the 
Northeast, 7:51581 (BNL—S51522) 
THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMAL REACTORS 


See also ALRR REACTOR 
ATUCHA REACTOR 
BELLEFONTE-1 REACTOR 
BELLEFONTE-2 REACTOR 
BIG ROCK POINT REACTOR 
BSR-1 REACTOR 
BSR-2 REACTOR 
CHEROKEE-1 REACTOR 
CLINTON-1 REACTOR 
CONNECTICUT YANKEE REACTOR 
DRESDEN-1 REACTOR 
DRESDEN-2 REACTOR 
DRESDEN-3 REACTOR 
ETR REACTOR 
GINNA-I REACTOR 
HFIR REACTOR 


THERMONUCLEAR DEVICES 
Reviews 


HFR REACTOR 
IRT REACTOR 
LACBWR REACTOR 
LENINGRAD-I REACTOR 
LWBR TYPE REACTORS 
NINE MILE POINT-1 REACTOR 
NINE MILE POINT-2 REACTOR 
OYSTER CREEK-I REACTOR 
PALISADES-1 REACTOR 
SL-1 REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
SURRY-3 REACTOR 
SURRY-4 REACTOR 
SUSQUEHANNA-1 REACTOR 
THREE MILE ISLAND-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
WATTS BAR-1 REACTOR 
WATTS BAR-2 REACTOR 
WNP-1 REACTOR 
WWER TYPE REACTORS 
Reactor Kinetics 
CSRL-V ENDF/B-V 227-group neutron cross-section library 
and its application to thermal-reactor and criticality safety 
benchmarks, 7:50397 (CONF-820566—6) 
Review of the neutron capture process in fission reactors, 
7:50312 (ANL/NDM—S9) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMOCHEMICAL HEAT STORAGE 
Research Programs 
Thermochemical energy conversion and transport: 
development of concepts, 7:49578 (CONF-801203—) 
THERMOCOUPLES 
Dual high-temperature measurements using Johnson-noise 
thermometry, 7:50367 (HEDL-SA—2542-FP) 
Executive committee report: geotechnical instrumentation 
working group meeting, 7:49396 (UCRL—87183) 
THERMODYNAMIC PROPERTIES 


See also CRITICAL PRESSURE 
SPECIFIC HEAT 
THERMAL CONDUCTIVITY 


Calculation Methods 
Theory of critical phenomena in two-dimensional systems, 
7:50999 (INIS-mf—6857) 
THERMOELASTICITY 
Mathematical Models 
Thermal-wave depth profiling: Theory, 7:52255 
THERMOLUMINESCENT DOSEMETERS 
New fixed nuclear-accident-dosimetry system for the Idaho 
National Engineering Laboratory, 7:51331 (IDO—12094) 
Calibration 
Evaluation of the neutron dose received by personnel at the 
LLNL, 7:51749 (UCID—19385) 
Comparative Evaluations 
Evaluation of the neutron dose received by personnel at the 
LLNL, 7:51749 (UCID—19385) 
Dose-Response Relationships 
Properties of TL dosemeters after irradiation with heavy ions 
at high doses, 7:51358 (NP—2903586) 
Physical Radiation Effects 
Properties of TL dosemeters after irradiation with heavy ions 
at high doses, 7:51358 (NP—2903586) 
THERMOLUMINESCENT DOSIMETRY 
Sensitivity 
Reassessment of a radiation dose by measuring the residual 
dose, 7:51735 (INIS-mf—6937) 
THERMOMETERS 
Calibration 
Experiments with powdered CMN thermometers between 10 
mK and 4K, and a comparison with an NBS SRM 768 fixed- 
point device, 7:51386 (LBL—13790) 
Vapor pressure of D2 + xHD and Ne, 7:51092 (MLM— 
2914(OP)) 
THERMONUCLEAR DEVICES 
See also STELLARATORS 
TOKAMAK DEVICES 
OHTE: a helical pinch with pitch reversal, 7:52422 
Reviews 
Equilibrium and stability MHD in the magnetic confinement 
for thermonuclear fusion, 7:52339 (CNEA—454) 
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THERMONUCLEAR FUELS 
Knock-On Reactions 


THERMONUCLEAR FUELS 
Knock-On Reactions 
Knock-on particle preheat in ion beam fusion targets, 7:52416 
Meetings 
Summary of the alternate-fuels fusion-reactor workshop, 
7:52405 (SAI—023-82-043LJ) 
THERMONUCLEAR IGNITION 
Chain Reactions 
Fusion chain-reaction and its contribution to the fusion ignition 
process, 7:52385 (INIS-mf—6937) 
THERMONUCLEAR REACTIONS 
Chain Reactions 
Fusion chain-reaction and its contribution to the fusion ignition 
process, 7:52385 (INIS-mf—6937) 
Research Programs 
Mechanical Engineering Department technical review, 7:51072 
(UCRL—S50016-82-1) 
THERMONUCLEAR REACTOR MATERIALS 
Materials Testing 
Materials studies for magnetic-fusion-energy applications at 
low temperatures. V, 7:52396 (NBSIR—82-1667) 
Mechanical property measurements at low temperatures, 
7:50873 (NBSIR—82-1667) 
NBS-DOE workshop: materials at low temperatures, 7:52398 
(NBSIR—82-1667) 
Role of fission-reactor-testing capabilities in the development 
of fusion technology, 7:52362 (EGG-M—09481) 
Mechanical Properties 
Mechanical property measurements at low temperatures, 
7:50873 (NBSIR—82-1667) 
Neutron Reactions 
Helium generation in fusion-reactor materials. Progress report, 
April-June 1981, 7:52350 (DOE/ET/52015—T17) 
Permeability 
In-pile tritium permeation experiment, 7:52366 (EGG-M— 
10782) 
Physical Radiation Effects 
Report of the Working Group on low-temperature neutron 
irradiation, 7:52346 (DOE/ER—0138) 
SM-2 reactor potentialities for investigation of fusion reactor 
materials, 7:52399 (NIIAR—26(479)) 
Radioactivation 
Fusion-Reactor-Safety Research Program. Annual report, 
Fiscal Year 1981, 7:52358 (EGG—2205) 
Research Programs 
Damage analysis and fundamental studies. Quarterly progress 
report, January-March 1982, 7:52345 (DOE/ER—0046/9) 
Test Facilities 
Fission-reactor experiments for fusion-materials research, 
7:52341 (CONF-820406—13) 
Role of fission-reactor-testing capabilities in the development 
of fusion technology, 7:52362 (EGG-M—09481) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or 
real thermonuclear reactors are discussed.) 
See also DOUBLET REACTORS 
E-BEAM TYPE REACTORS 
FIELD-REVERSED MIRROR REACTORS 
I-BEAM TYPE REACTORS 
LASER FUSION REACTORS 


TMR REACTORS 
TOKAMAK TYPE REACTORS 


Breeding Blankets 
Study by the time-of-flight method on the leakage neutron 
spectrum for a model of a TNR blanket on the basis of 
lithium and beryllium fluorides, 7:52382 AE—3316/8) 
Control Systems 
Fusion instrumentation and control: a development strategy, 
7:52363 (EGG-M—09781) 
Fusion-reactor-control study. Volume 1: summary, 7:52368 
(EPRI-AP—2293-Vol.1) 
Expansion Chambers 
Recovery of magnetic energy in an mpr expansion chamber, 
7:52429 
Inertial Confinement 
Modeling a heavy ion driver for an ICF power plant, 7:51186 
Magnet Coils 
Modular coils: a promising toroidal coil system, 7:52425 
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Meetings 
Summaries of reports of 2. All-Union conference on 
engineering problems of thermonuclear reactors, 7:52386 
(INIS-SU—87) 
Research Programs 
1980 Annual status report: thermonuclear fusion technology, 
7:52372 (EUR—7255) 
Energy and technology review, 7:52318 (UCRL—52000-82-6) 
Safety 
Analysis of tritium migration and deposition in fusion-reactor 
systems, 7:52365 (EGG-M—10281) 
Fusion-Reactor-Safety Research Program. Annual report, 
Fiscal Year 1981, 7:52358 (EGG—2205) 
Superconducting Magnets 
Magnetoelastic instabilities and vibrations of superconducting- 
magnet systems, 7:52354 (DOE/ET/52042—5) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOSYPHONS 
Design 
Adventures in alternate energy: solar in the city, 7:49878 
THETA PINCH 
Electron Density 
Comparison of spectroscopic and Thomson scattering 
measurements of electron densities and temperatures in a 
transient expanding plasma flow, 7:52323 
Electron Temperature 
Comparison of spectroscopic and Thomson scattering 
measurements of electron densities and temperatures in a 
transient expanding plasma flow, 7:52323 
Plasma Expansion 
Comparison of spectroscopic and Thomson scattering 
measurements of electron densities and temperatures in a 
transient expanding plasma flow, 7:52323 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOETHERS 
See SULFIDES 
THIRRING MODEL 
Renormalization 
Theory of high-energy-collision processes. Technical progress 
report, January 1-December 31, 1981, 7:52071 
(DOE/ER/03227—75) 
THORAX 
See CHEST 
THORIUM 
Activation Analysis 
Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 
Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 
Instrumental activation analysis of molybdenites, 7:50982 (ZfI- 
Mitt—46) 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 
National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 
Emission Spectroscopy 
Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 
Spectrophotometry 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 
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THORIUM 232 TARGET 
Neutron Reactions 
Dynamical effects in the neutron-induced fission of 7°*Th, 
7:52184 (CONF-8108128—1) : 
THORIUM COMPLEXES 
Chemical Preparation 
Tertiary phosphine derivatives of the f-block metals. 
Preparation of X;M(Me2PCH2C2Mez)2, where X is halide, 
methyl, or phenoxo and M is thorium or uranium. Crystal 
structure of tetra(phenoxo)bis[bis(1,2- 
dimethylphosphino)ethane]-uranium(IV), 7:51065 
Crystal Structure 
Tertiary phosphine derivatives of the f-block metals. 
Preparation of X,;M(MezPCH2C2Mez)2, where X is halide, 
methyl, or phenoxo and M is thorium or uranium. Crystal 
structure of tetra(phenoxo)bis[bis(1,2- 
dimethylphosphino)ethane]-uranium(IV), 7:51065 
THORIUM CYCLE 

Once-through thorium fuel cycle evaluation for TVA’s Browns 

Ferry-3 Boiling Water Reactor, 7:50154 (GEAP—25506) 
THORIUM OXIDES 
Fabrication 

Techniques for chamfer and taper grinding of oxide fuel pellets 
(LWBR Development Program), 7:50244 (WAPD-TM— 
1410) 

Sol-Gel Process 

Production of ThO: kernels by sol-gel process, 7:49320 
(JAERI—1271) 

THREE MILE ISLAND-1 REACTOR 
Economic Impact 

Socio-economic impacts of nuclear generating stations: Three 

Mile Island case study, 7:50185 (NUREG/CR—2749-Vol.12) 
Social Impact 

Socio-economic impacts of nuclear generating stations: Three 

Mile Island case study, 7:50185 (NUREG/CR—2749-Vol.12) 
Socio-Economic Factors 

Socio-economic impacts of nuclear generating stations: Three 

Mile Island case study, 7:50185 (NUREG/CR—2749-Vol.12) 
THREE MILE ISLAND-2 REACTOR 
Containment Buildings 

Pre-decontamination gamma-ray surface scans in TMI-2 
containment building 305’ elevation, 7:50429 (GEND-INF— 
009) 

Economic Impact 

Socio-economic impacts of nuclear generating stations: Three 

Mile Island case study, 7:50185 (NUREG/CR—2749-Vol.12) 
Electrical Equipment 

Instrumentation and electrical program at the Three Mile 
Island Unit 2, Technical Integration Office, 7:50415 (EGG- 
TIO-M—00182) 

Radiation Monitoring 

Pre-decontamination gamma-ray surface scans in TMI-2 
containment building 305’ elevation, 7:50429 (GEND-INF— 
009) 

Radiation Monitors 

Field measurements and interpretation of TMI-2 
instrumentation: HP-R-213, 7:50174 (GEND-INF— 
017(Vol.9)) 

Radioactive Waste Processing 

Characterization of TMI-type wastes and solid products. 
Quarterly progress report, April-September 1981, 7:50192 
(NUREG/CR—2516-Vol.1-Nos. 1-2-3) 

Reactor Accidents 

Appraisal of power reactor status following unplanned 
shutdown by using dynamic signal analysis. Stage 1, 7:50474 
(STUDSVIK-K5—81-5) 

Instrumentation and electrical program at the Three Mile 
Island Unit 2, Technical Integration Office, 7:50415 (EGG- 
TIO-M—00182) 

Post-TMI perceived risk from nuclear power in three 
communities, 7:50479 

Reactor Instrumentation 

Field measurements and interpretation of TMI-2 
instrumentation: HP-R-213, 7:50174 (GEND-INF— 
017(Vol.9)) 


TIN COMPOUNDS 
Chemical Reaction Kinetics 


Instrumentation and electrical program at the Three Mile 
Island Unit 2, Technical Integration Office, 7:50415 (EGG- 
TIO-M—00182) 

Recommendations for TMI-2 instrunientation surveillance 
program, 7:50175 (GEND-INF—017-Vol.12) 

Social Impact 

Socio-economic impacts of nuclear generating stations: Three 

Mile Island case study, 7:50185 (NUREG/CR—2749-Vol.12) 
Socio-Economic Factors 

Socio-economic impacts of nuclear generating stations: Three 

Mile Island case study, 7:50185 (NUREG/CR—2749-Vol. 12) 
THREE-BODY PROBLEM 

Numerical solution of integral equations in the three-body 

problem, 7:52107 (ITEF—93(1981)) 
THULIUM 
Activation Analysis 

Application of neutron-activation analysis to the determination 
of leach rates of simulated nuclear-waste forms, 7:49337 
(ANL—81-34) 

Mass Spectroscopy 

Methodical investigations of mass spectroscopic analysis of 
geological samples with relatively high contents of rare 
earths, 7:50979 (Zfl-Mitt—46) 

THYROID 
Radiation Doses 
Studies of whole-body retention for incorporation dosimetry in 
, case of renal insufficiency, 7:51795 
THYROID HORMONES 
Kinetics 

Thyroxine and triiodothyronine kinetics in aging subjects, 

7:51653 (CNEA—464) 
TIDAL POWER 

Novel approach to the exploitation of tidal energy. Final 
report. Volume 2. Appendices, 7:50005 (DOE/ER/10469— 
1-Vol.2) 

TIME PROJECTION CHAMBERS 
See PROJECTION SPARK CHAMBERS 
TIMING CIRCUITS 
Pulse Discriminators 
Timing discriminator using leading-edge extrapolation, 7:51374 
TIN 116 TARGET 
Proton Reactions 

Excitation of the giant-resonance continuum with intermediate- 

energy protons, 7:52161 
TIN ALLOYS 
Comparative Evaluations 

Long-term test results of promising new zirconium alloys (Zr- 
2.5Nb, Zr-1Nb-1Sn-0.5Fe), 7:50830 (CNEN-RT/MET— 
(80)2) 

Corrosion 

Long-term test results of promising new zirconium alloys (Zr- 
2.5Nb, Zr-1Nb-1Sn-0.5Fe), 7:50830 (CNEN-RT/MET— 
(80)2) 

Critical Current 

Temperature dependence of J/sub c/ for in-situ 

superconductors, 7:51085 (IS-M—386) 
Yield Strength 

Long-term test results of promising new zirconium alloys (Zr- 
2.5Nb, Zr-1Nb-1Sn-0.5Fe), 7:50830 (CNEN-RT/MET— 
(80)2) 

TIN CHLORIDES 
Catalytic Effects 
Catalytic coal liquefaction. Quarterly report, April-June 1982, 
7:49021 (DOE/PC/40781—T3) 
TIN COMPOUNDS 
Catalytic Effects 
Supported tin phthalocyanines as catalysts in the 
hydrogenation of quinoline (Metallophthalocyanines), 
7:51014 (CONF-820909—6) 
Chemical Reaction Kinetics 
Relative rates and Arrhenius parameters for selected 1,2- 
arylmigrations and five- and six-member cyclizations of 
ortho-allybenzyl radical from reactions of halides and tri-N- 
butyltin hydride (poster session, 19th conference on reaction 
mechanisms), 7:51020 (PNL-SA—10522) 
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TISSUE-EQUIVALENT DETECTORS 
Calibration 


TISSUE-EQUIVALENT DETECTORS 
Calibration 

Calibration of tissue-equivalent on the base of proportional 
counter of the Rossi-type on the base of linear energy 
transfer, 7:51333 (IFVE-ORI—80-121) 

Proportional Counters 

Calibration of tissue-equivalent on the base of proportional 
counter of the Rossi-type on the base of linear energy 
transfer, 7:51333 (IFVE-ORI—80-121) 

TISSUE-EQUIVALENT MATERIALS 
Buildup 

Gamma-ray dose at shield-tissue interfaces and buildup factor 

implications, 7:52238 (CONF-820609—54) 
TITANIUM 
Activation Analysis 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 

Gamma activation analysis with the MT 22 microtron and its 
applicability to geological samples and raw silicon. 
Determination of lead, 7:50981 (ZfI-Mitt—46) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Biological Fouling 

OTEC biofouling, corrosion, and materials program. Progress 
report, March 1978-March 1981, 7:49786 (ANL/OTEC- 
BCM—024) 

Corrosion 

Corrosion experience with a slurry-fed ceramic melter, 7:50888 

(PNL-SA—10316) 
Corrosion Resistance 

OTEC biofouling, corrosion, and materials program. Progress 
report, March 1978-March 1981, 7:49786 (ANL/OTEC- 
BCM—024) 

Electric Conductivity 

Structure and physical properties of sputtered metallic 

superlattices, 7:50904 
Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Separation Processes 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Spectrophotometry ; 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

Sputtering 

Structure and physical properties of sputtered metallic 

superlattices, 7:50904 
Superlattices 

Structure and physical properties of sputtered metallic 

superlattices, 7:50904 
TITANIUM 49 
Energy Levels 

Study of the “Ti energy levels using the (y,7y’) and the (y,n) 

reactions, 7:52134 (INIS-mf—6937) 
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TITANIUM 49 TARGET 
Photonuclear Reactions 
Study of the “°Ti energy levels using the (‘y,y’) and the (‘y,n) 
reactions, 7:52134 (INIS-mf—6937) 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
Dehydridation 
Irreversible effects in the FeTi/H system, 7:50932 (BNL— 
31189R) 
Hydridation 
Irreversible effects in the FeTi/H system, 7:50932 (BNL— 
31189R) 
Physical Radiation Effects 
Damage analysis and fundamental studies. Quarterly progress 
report, January-March 1982, 7:52345 (DOE/ER—0046/9) 
Sorptive Properties 
Hydrogen storage and purification systems. II. August 1972- 
June 1974, 7:49478 (BNL—19436) 
Sputtering 
Studies of the Ti-W/Au metallization on aluminum, 7:50931 
Superconductivity 
Microstructure and superconducting properties of Nb-Ti thin 
films, 7:52256 (JINR—14-80-240) 
Thermal and electric conductivity of niobium-titanium alloys at 
low temperatures, 7:50861 (JINR—R-8-81-491) 
Swelling 
Damage analysis and fundamental studies. Quarterly progress 
report, January-March 1982, 7:52345 (DOE/ER—0046/9) 
Yield Strength 
Damage analysis and fundamental studies. Quarterly progress 
report, January-March 1982, 7:52345 (DOE/ER—0046/9) 
TITANIUM BASE ALLOYS 
Crack Propagation 
Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6Al-4V, A471 Ni-Cr-Mo-V rotor steel, 4140 
high strength steel), 7:50921 
Ductility 
Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6Al-4V, A471 Ni-Cr-Mo-V rotor steel, 4140 
high strength steel), 7:50921 
Fracture Properties 
Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6Al-4V, A471 Ni-Cr-Mo-V rotor steel, 4140 
high strength steel), 7:50921 
Shear Properties 
Study of adiabatic shear bands by means of dynamic 
compressive tests, 7:50825 (CEA-CONF—5936) 
TITANIUM CARBIDES 
Crystal Structure 
Atomic structure of non-stoichiometric transition metal 
carbides, 7:50933 (CEA-R—5127) 
TITANIUM HYDRIDES 
Compatibility 
The stability and compatibility of TiH/sub x//KCIO, 
pyrotechnics, 7:51412 
Phase Transformations 
Irreversible effects in the FeTi/H system, 7:50932 (BNL— 
31189R) 
Stability 
The stability and compatibility of TiH/sub x//KCIO, 
pyrotechnics, 7:51412 
TITANIUM ISOTOPES 
Isobaric Analogs 
Pion double charge exchange on Ca isotopes, 7:52139 
Predominance of the simultaneous pickup mechanism in the 
208 Pb(p,t)?°°Pb 3* transition, 7:52140 
TITANIUM OXIDES 
Materials Recovery 
Advanced research and technology. Direct utilization: 
recovery of minerals from coal fly ash. Technical progress 
report, July 1, 1981-September 30, 1981, 7:49088 (IS—4785) 
Sorptive Properties 
Oxygen diffusion of anodic surface oxide film on titanium 
studied by Auger electron spectroscopy, 7:50938 (MLM— 
2934) 
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Thermal Expansion 
Zero and low coefficient of thermal expansion polycrystalline 
oxides, 7:50945 
TITANIUM SULFIDES 
Chemical Preparation 
Synthesis and evaluation of new cathode materials for 
rechargeable lithium batteries. Annual report, April 26, 1976- 
September 15, 1977, 7:50533 (DOE/SF/90363—T1) 
TMR REACTORS 
Breeding Blankets 
Feasibility study of a fission-suppressed tandem-mirror hybrid 
reactor, 7:52408 (UCID—19327) 
Control Systems 
Fusion reactor control study. Volume 3. Tandem mirror 
reactors. Final report, 7:52370 (EPRI-AP—2293-Vol.3) 
Design 
Feasibility study of a fission-suppressed tandem-mirror hybrid 
reactor, 7:52408 (UCID—19327) 
Feasibility Studies 
Feasibility study of a fission-suppressed tandem-mirror hybrid 
reactor, 7:52408 (UCID—19327) 
Reviews 
Evolution of the tandem mirror reactor concept, 7:52413 
(UCRL—87407) 
TMX DEVICES 
Plasma Confinement 
Radial transport, end loss, and ambipolarity in tandem mirrors, 
7:52315 (SAI—254-82-173-LJ) 
Research Programs 
Mirror fusion. Quarterly report, October-December 1981, 
7:52410 (UCRL—50051-81-4) 
Trapped-Particle Instability 
Topics in plasma instabilities: trapped-particle modes and 
MHD, 7:52283 (DOE/ET/53088—62) 
TOBACCO SMOKES 
Mutagen Screening 


Isolation of alkaline mutagens from complex mixtures, 7:51836 
TOKAMAK DEVICES 


See also SPHEROMAK DEVICES 
TOKAPOLE DEVICES 


Alfven Waves 
Alfven-wave coupling experiments on the TCA tokamak, 
7:52309 (LRP—195/81) 
Divertors 
One-dimensional transport code modeling of the divertor- 
limiter region in tokamaks, 7:52427 
High-Frequency Heating 
Theory of current drive with lower hybrid waves, 7:52288 
(GA-A—16787) 
Limiters 
One-dimensional transport code modeling of the divertor- 
limiter region in tokamaks, 7:52427 
Magnetic Field Configurations 
Long-time correlations of periodic, area-preserving maps, 
7:52357 (DOE/ET/53088—57) 
Magnetic Field Ripples 
Nonadiabatic effects of field ripple on energetic ions in 
Tokamaks, 7:52419 
Plasma Drift 
Observations of plasma rotation in the high-beta tokamak 
Torus II, 7:52281 (DOE/ET/53016—78) 
Runaway Electrons 
Theory of runaway-current sustainment by lower-hybrid 
waves, 7:52287 (GA-A—16786) 
TOKAMAK TYPE REACTORS 


See also DOUBLET REACTORS 
INTOR TOKAMAK 
ISX TOKAMAK 


Control Systems 

Conceptual design studies of control and instrumentation 
systems for ignition experiments. Mid-term progress report, 
Part 1, 7:52352 (DOE/ET/52041—T1-Pt.1) 

Conceptual design studies of control and instrumentation 
systems for ignition experiments. Progress report, part 2, 
7:52353 (DOE/ET/52041—T1-Pt.2) 

Fusion reactor control study. Volume 2: Tokamak reactors, 
7:52369 (EPRI-AP—2293-Vol.2) 


TOTAL ENERGY SYSTEMS 
Marketing Research 


Hydrogen Production 
HYFIRE II - a fusion/synfuel producer, 7:49474 
Magnet Coils 

Physical and engineering constraints for tokamak reactors and 

helical coils, 7:52349 (DOE/ET/51013—39), 
Maintenance 

Conceptual design studies of special-purpose equipment for 
Fusion Engineering Device torus-sector remote maintenance, 
7:52367 (EGG-M—11982) 

Remote-maintenance operations on the fusion engineering 
device, 7:52342 (CONF-820568—1) 

Remote maintenance equipment for the Fusion Engineering 
Device, 7:52343 (CONF-820609—44) 

Remote Handling Equipment 

Conceptual design studies of special-purpose equipment for 
Fusion Engineering Device torus-sector remote maintenance, 
7:52367 (EGG-M—11982) 

Remote maintenance equipment for the Fusion Engineering 
Device, 7:52343 (CONF-820609—44) 

Thermonuclear Ignition 

Conceptual design studies of control and instrumentation 
systems for ignition experiments. Mid-term progress report, 
Part 1, 7:52352 (DOE/ET/52041—T1-Pt.1) 

Conceptual design studies of control and instrumentation 
systems for ignition experiments. Progress report, part 2, 
7:52353 (DOE/ET/52041—T1-Pt.2) 

TOKAPOLE DEVICES 
Joule Heating 

Poloidal ohmic heating in a multipole, 7:52282 

(DOE/ET/53051—42) 
TOLUENE 
Atom-Molecule Collisions 

Reaction mechanism of oxygen atoms with unsaturated 
hydrocarbons by the crossed molecular beams method, 
7:51018 (LBL—14321) 

Combustion Kinetics 

Synthetic fuel combustion: pollutant formation. Soot initiation 
mechanisms in burning aromatics. Sixth quarterly report, 1 
January 1982-31 March 1982, 7:51071 (DOE/PC/30292—6) 

Combustion Products 

Synthetic fuel combustion: pollutant formation. Soot initiation 
mechanisms in burning aromatics. Sixth quarterly report, 1 
January 1982-31 March 1982, 7:51071 (DOE/PC/30292—6) 

Pyrolysis Products 

Synthetic fuel combustion: pollutant formation. Soot initiation 
mechanisms in burning aromatics. Fifth quarterly report, 
October 1-December 31, 1981, 7:51067 (DOE/PC/30292—5) 

Thermal Conductivity 

Improved instrument for the measurement of the thermal 
conductivity of non-electrolyte liquids. Final report, 7:49058 
(DOE/ER/10393—3) 

Viscosity 
Prediction of dense fluid viscosities in hydrocarbon mixtures, 
7:51013 (CONF-820323—) 
TOMOGRAPHY 
See also CAT SCANNING 
Photomultipliers 

Monte Carlo calculations of the optical coupling between 
bismuth germanate crystals and photomultiplier tubes, 
7:51355 (LBL—13486) 

TOP ACCIDENTS 
See TRANSIENT OVERPOWER ACCIDENTS 
TOROIDAL CONFIGURATION 
Drift Instability 
Anomalous ion conduction from toroidal drift modes, 7:52326 
TOTAL ENERGY SYSTEMS 
Design 

Solar total energy project at Shenandoah, Georgia, 7:49755 

(CONF-801203—) 
Marketing Research 

Institutional applications of solar total-energy systems. Draft 
final report, 7:49759 (DOE/ET/20264—T1-Vol.1) 

Institutional applications of solar total-energy systems. Draft 
final report. Volume 2. Appendixes, 7:49760 
(DOE/ET/20264—T1-Vol.2) 
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TOWER FOCUS POWER PLANTS 
Photovoltaic Power Plants 


Photovoltaic Power Plants 
Institutional applications of solar total-energy systems 
final report, 7:49759 (DOE/ET/20264—T1-Vol.1) 
Solar Cell Arrays 
Institutional applications of solar total-energy systems. 
final report. Volume 2. Appendixes, 7:49760 
(DOE/ET/20264—T1-Vol.2) 
Solar Thermal Power Plants 
Institutional applications of solar total-energy systems. 
final report. Volume 2. Appendixes, 7:49760 
(DOE/ET/20264—T1-Vol.2) 
Tower Focus Power Plants 
Institutional applications of solar total-energy systems 
final report, 7:49759 (DOE/ET/20264—T1-Vol.1) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWER FOCUS POWER PLANTS 
See also BARSTOW SOLAR PILOT PLANT 
Institutional applications of solar total-energy systems. Draft 
final report, 7:49759 (DOE/ET/20264—T1-Vol.1) 
Central Receivers 
Preliminary evaluation of the volumetric air heating receiver, 
7:49783 
Cogeneration 
System requirements specification for a Solar Central Receiver 
System integrated with a cogeneration facility, 7:49773 
(DOE/SF/11436—T1) 
Computerized Control Systems 
CRS heliostat field, interface control, and data-acquisition 
system. SSPS technical report No. 2/79, 7:49772 
(DOE/NBM—2018154) 
Data Acquisition Systems 
CRS heliostat field, interface control, and data-acquisition 
system. SSPS technical report No. 2/79, 7:49772 
(DOE/NBM—2018154) 
Heliostat field and data-acquisition subsystem for CRS. SSPS 
technical report No. 1/79, 7:49771 (DOE/NBM—2018132) 
Demonstration Programs 
International Energy Agency projects in Spain, 7:49753 
(CONF-801203—) 
Heliostats 
CRS heliostat field, interface control, and data-acquisition 
system. SSPS technical report No. 2/79, 7:49772 
(DOE/NBM—2018154) 
Heliostat field and data-acquisition subsystem for CRS. SSPS 
technical report No. 1/79, 7:49771 (DOE/NBM—2018132) 
Measuring Instruments 
CRS instrumentation review, 7:49767 (DOE/NBM—2018125) 
Research Programs 
Central receiver technology, 7:49746 (CONF-801203—) 
Specifications 
System requirements specification for a Solar Central Receiver 
System integrated with a cogeneration facility, 7:49773 
(DOE/SF/11436—T1) 
Turbogenerators 
Solar Hybrid Full System Experiment, 7:49752 (CONF- 
801203—) 
TOWER SHIELDING REACTOR-1 
See TSR-] REACTOR 
TOWER SHIELDING REACTOR-2 
See TSR-2 REACTOR 
TOXIC MATERIALS 
Bioassay 
General-linear-models approach for comparing the response of 


several species in acute-toxicity tests, 7:51804 (CONF- 
820219—3) 
Biological Effects 
Assessment of risks to human reproduction and to development 
of the human conceptus from exposure to environmental 
substances, 7:51825 (ORNL/EIS—197) 
Reviews 
Toxic and chemical waste: background Paper 81-11, 7:51526 
(NP—2902023) 
TOXICITY 
Data Base Management 
Direct data entry system for toxicologic pathology, 7:52476 
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Dose-Response Relationships 
General-linear-models approach for comparing the response of 
several species in acute-toxicity tests, 7:51804 (CONF- 
820219—3) 
Information Centers 
Toxicology Information Response Center: a ten-year 
perspective, 7:51806 (CONF-820624—3) 
TPC ° 
See PROJECTION SPARK CHAMBERS 
TRACER TECHNIQUES 
Statistical Models 
A reinforcement-depletion urn problem-I. basic theory, 7:52467 
On a two urn model of Polya-type, 7:51681 
TRACHEA 
Oncogenic Transformations 
Syngeneic immune response to rat tracheal epithelial cells 
transformed in vitro by N-methyl-N-nitro-N- 
nitrosoguanidine, 7:51854 : 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRAINS 
Diesel Engines 
Future fuels and engines for railroad locomotives. Volume II. 
Technical document, 7:50801 (JPL-PUB—81-101-Vol.2) 
Fuel Consumption 
Future fuels and engines for railroad locomotives. Volume II. 
Technical document, 7:50801 (JPL-PUB—81-101-Vol.2) 
TRANQUILIZERS 
Pharmacology 
Chlorpromazine distribution in hamsters and mice bearing 
transplantable melanoma, 7:51829 
TRANQUILLIZERS 
See TRANQUILIZERS 
TRANS 104 ELEMENTS 
Heavy Ion Reactions 
Production of slightly excited compound nuclei and 
possibilities for the synthesis of heavy and superheavy 
elements, 7:52189 (JINR—R-7-81-549) 
Nucleosynthesis 
Production of slightly excited compound nuclei and 
possibilities for the synthesis of heavy and superheavy 
elements, 7:52189 (JINR—R-7-81-549) 
TRANSAMINASES 
See AMINOTRANSFERASES 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFORMERS 
Electric Coils 
Thermal stress analysis of an aluminum-mylar transformer coil, 
7:50146 (ORNL/TM—8095) 
TRANSFRONTIER POLLUTION 
Legal Aspects 
Acid rain and the interstate provisions of the Clean Air Act, 
7:51500 
International cooperation and acid rain pollution: establishing 
the framework for control, 7:51476 
TRANSIENT OVERPOWER ACCIDENTS 
Internal fuel motion phenomenology: FUMO-E code analysis 
of PINEX experiments, 7:50431 (HEDL-SA—2629-FP) 
Thermal Stresses 
Fuel and cladding tests for fuel failure safety analysis 
(LMFBR), 7:50430 (HEDL-SA—2611-FP) 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSIENTS 
Transient fuel-pin temperature calculations using describing 
functions. Final report (PWR; BWR), 7:50420 (EPRI-NP— 
2278) 
Heat Transfer 
B & W FREY calculations: four-pump coastdown, locked 
rotor, rod group withdrawal, 7:50418 (EPRI-NP—2252) 
Simulation of LMFBR, 7:50391 (BNL-NUREG—31438) 
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Hydraulics 
B & W FREY calculations: four-pump coastdown, locked 
rotor, rod group withdrawal, 7:50418 (EPRI-NP—2252) 
Simulation of LMFBR, 7:50391 (BNL-NUREG—31438) 
TRANSISTORS 
Annealing 
Rapid annealing in advanced bipolar microcircuits, 7:51380 
(SAND—82-0789C) 
Physical Radiation Effects 
Rapid annealing in advanced bipolar microcircuits, 7:51380 
(SAND—82-0789C) 
Radiation Hardening 
Rapid annealing in advanced bipolar microcircuits, 7:51380 
(SAND—82-0789C) 
TRANSITION ELEMENTS 
Interatomic Forces 
On the calculation of hydrogen-metal interatomic potentials, 
7:50912 
TRANSITION FLOW 
Voids 
Transition from slug to annular flow in horizontal air-water 
flow, 7:51126 (KFK—3189) 
TRANSITIONS (ENERGY LEVEL) 
See ENERGY-LEVEL TRANSITIONS 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORT THEORY 


See also CHARGED-PARTICLE TRANSPORT THEORY 
NEUTRON TRANSPORT THEORY 


Monte Carlo Method 
Variance analysis of the Monte Carlo perturbation source 
method in inhomogeneous linear particle transport problems. 
Derivation of formulae, 7:52221 (JINR—E-11-81-620) 
Two-Dimensional Calculations 
Two-dimensional spatial-discretization methods on a 
Lagrangian mesh, 7:52230 (LA-UR—82-1055) 
TRANSPORTATION SECTOR 
Energy Consumption 
Energy-conservation indicators, 7:50587 (PNL—4285) 
TRANSPORTATION SYSTEMS 
Energy Conservation 
Description of alternative policies for the productive 
conservation of energy in urban transportation, 7:50754 
(ANL/EES-TM—177) 
Overview of energy-conservation-research opportunities, 
7:50734 (PNL—3944) 
Environmental Impacts 
Description of alternative policies for the productive 
conservation of energy in urban transportation, 7:50754 
(ANL/EES-TM—177) 
TRANSURANIUM ELEMENTS 


See also NEPTUNIUM 
PLUTONIUM 


Activation Analysis 
High sensitivity transuranic waste assay by simultaneous 
photon and thermal-neutron interrogation using an electron 
linear accelerator, 7:51366 
Adsorption 
Integrative study of the behavior of transuranic elements in the 
marine environment. Progress report, June 1, 1981-May 31, 
1982, 7:51559 (DOE/EV/10306—T2) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAPPED-PARTICLE INSTABILITY 
Mathematical Models 
Topics in plasma instabilities: trapped-particle modes and 
MHD, 7:52283 (DOE/ET/53088—62) 
TREAT REACTOR 
Reactor Experimental Facilities 
Fuel-pin accident transients program, design review of 
TREAT Vessel Assembly, 7:50352 (DOE/SF/71032—T59) 
Reactor Internals 
Fuel-pin accident transients program, design review of 
TREAT Vessel Assembly, 7:50352 (DOE/SF/71032—T59) 
TREES 
See also PINES 


TRITIUM 
Containment 


Growth 
Survival and growth of wildlife shrubs and trees on acid-mine 
spoil, 7:49107 (TVA—2902191) 
Harvesting 
Factors affecting the production rates of chain saws, 7:49635 
(TVA—2902188) 
Hazards 
Recultivation rate of pine forests damaged by smoke, 7:51822 
(NP—2903755) 
Nitrogen Fixation 
Nitrogen fixation in forested soils by non-leguminous nitrogen- 
fixing plants and by non-symbiotic soil organisms. Final 
report, October 1, 1977-September 30, 1982, 7:51717 
(DOE/SR/01061—3) 
Road Transport 
Factors affecting the construction and cost of logging roads, 
7:49636 (TV A—2902388) 
Survival Time 
Survival and growth of wildlife shrubs and trees on acid-mine 
spoil, 7:49107 (TVA—2902191) 
TRH 
(Thyrotropin-releasing hormone.) 
Biological Effects 
Responses to TRH in patients with endemic goiter, 7:51711 
(CNEA—449) 
TRIBUTYL PHOSPHATE 
See TBP 
TRICHODERMA 
Cellulase 
Development of immobilized cellulase, 7:51598 
(ORNL/MIT—346) 
TRIGA-2 REACTOR 
Neutron Capture Therapy 
Collective study of plans and feature of the reactor for medical 
usage. Fiscal year 1978 to 1979, 7:51675 (UTNL-R—0081) 
Planning 
Collective study of plans and feature of the reactor for medical 
usage. Fiscal year 1978 to 1979, 7:51675 (UTNL-R—0081) 
TRIGA-MARK-II REACTOR 
See TRIGA-2 REACTOR 
TRIHYDROXYAROMATICS 
See POLYPHENOLS 
1,3,5-TRIMETHYLBENZENE 
See MESITYLENE 
TRIMETHYLBENZENE-SYM 
See MESITYLENE 
TRIPLET PARTICLES 
See QUARKS 
TRISTAN STORAGE RINGS 
Accelerator Facilities 
Example of e-p colliding machine experiments at TRISTAN, 
7:51303 (KEK—80-4) 
Beam Dynamics 
Some calculations for TRISTAN, 7:51304 (KEK—80-16) 
Cavity Resonators 
Can disk be removed in a disk-and-washer structure, 7:51305 
(KEK—81-4) 
Electron-Positron Interactions 
Some realities of e* e~ experimentation, 7:51994 (KEK—80-18) 
Polarimeters 
Polarimeters at KEK, 7:51272 (KEK—81-3) 
TRITIUM 
Beta Decay 
Proposal on electron anti-neutrino mass measurement at INS, 
7:51984 (INS—406) 
Beta-Minus Decay 
Experiment to study the B-decay of free atomic and molecular 
tritium (For determining antineutrino mass), 7:52114 (LA- 
UR—82-1728) 
Containment 
Analysis of tritium migration and deposition in fusion-reactor 
systems, 7:52365 (EGG-M—10281) 
Investigation of non-magnetic alloys for the suppression of 
tritium permeation, 7:52430 





TRITIUM COMPOUNDS 
Diffusion 


Diffusion 

In-pile tritium permeation experiment, 7:52366 (EGG-M— 
10782) 

Investigation of phenomena which with diffusion can control 
metals permeability to H isotopes, 7:50829 (CEA-N—2231) 

Investigation of non-magnetic alloys for the suppression of 
tritium permeation, 7:52430 

Environmental Impacts 
Tritium in nuclear power plants, 7:50349 
Ion Implantation 

Implanted-tritium permeation experiment, 7:52364 (EGG-M— 

09881) 
Isotope Separation 

Recent advances in isotope separation. Uranium enrichment 
and tritium separation by chemical exchange and plasma 
separation, 7:49310 (CEA-tr—3-256-0) 

Radiation Monitoring 

Environmental monitoring summary for Ames Laboratory: 
Calendar Year 1981, 7:51488 (IS—4798) 

Environmental status of the Hanford Site for CY-1981, 7:51516 
(PNL—4212) 

Sediment and radionuclide transport in rivers. Phase 2. Field 
sampling program for Cattaraugus and Buttermilk Creeks, 
New York, 7:49413 (NUREG/CR—1030-Vol.2) 

Tritium Facility effluent measurements: statistical analysis for 
52 periods in 1981, 7:51495 (UCID—19418) 

Radioactive Waste Processing 

Feedwater cleanup for combined electrolysis catalytic 

exchange. Final report, 7:49370 (MLM—2970) 
Radioecological Concentration 

Environmental radioactivity in Denmark in 1980, 7:51491 

(RISO-R—447) 
Sample Preparation 

Design and evaluation of a freeze-dry apparatus for removing 

free water for tritium analysis, 7:50969 (DP—1634) 
Sorption 

Geochemical studies of sorption and transport of radionuclides 

in rock media, 7:49393 (UCRL—52929) 
Stack Disposal 

Tritium Facility effluent measurements: statistical analysis for 

52 periods in 1981, 7:51495 (UCID—19418) 
TRITIUM COMPOUNDS 
Biological Accumulation 

Interaction between benzo[a]pyrene and mouse skin in organ 

culture, 7:51857 
TRITIUM RECOVERY 

A study of the tritium handling systems in magnetic and 
inertial confinement fusion reactors with and without tritium 
breeding, 7:52432 

TRITIUM TARGET 
Photonuclear Reactions 

Threshold 7°-meson photoproduction on the lightest nuclei, 

7:52110 (JINR—E-4-8 1-282) 
TROMBE WALLS 
Design 

Thermal control system and method for a passive solar storage 

wall, 7:49879 
Temperature Control 

Thermal control system and method for a passive solar storage 

wall, 7:49879 
TROPOMYOSIN 
Biochemistry 
A variant of human nonmuscle tropomyosin found in 
fibroblasts by using two-dimensional electrophoresis, 7:51608 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRUCKS 
Comparative Evaluations 

Evaluation of hydraulic coal transport system concepts for 

surface mines, 7:49123 (DOE/ET/14084—T1) 
Economics 

Evaluation of hydraulic coal transport system concepts for 

surface mines, 7:49123 (DOE/ET/14084—T1) 
Fuel Economy 

Using fuel economy and synthetic fuels to compete with 

OPEC oil. Final report, 7:50756 (DOE/CS/40531—T1) 
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Fuel Substitution 
Using fuel economy and synthetic fuels to compete with 
OPEC oil. Final report, 7:50756 (DOE/CS/40531—T1) 
TSL PROCESS 
Process Development Units 
Integrated two-stage liquefaction: start up of integrated PDU. 
Quarterly technical progress report, April 1, 1980-June 30, 
1980, 7:49000 (DOE/ET/14804—T3) 
TSR-1 REACTOR 
Reactor Experimental Facilities 
Oak Ridge National Laboratory Research Reactor 
Experimenters’ Guide, 7:50375 (ORNL/TM—8308) 
Reactor Operation 
Oak Ridge National Laboratory Research Reactor 
Experimenters’ Guide, 7:50375 (ORNL/TM—8308) 
TSR-2 REACTOR 
Reactor Experimental Facilities 
Oak Ridge National Laboratory Research Reactor 
Experimenters’ Guide, 7:50375 (ORNL/TM—8308) 
Reactor Operation 
Oak Ridge National Laboratory Research Reactor 
Experimenters’ Guide, 7:50375 (ORNL/TM—8308) 
TSUKUBA KEK SYNCHROTRON 
See KEK SYNCHROTRON 
TUBES 
(For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES.) 
Eddy Current Testing 
Application of an eddy current technique to steam generator 
U-bend characterization. Final report (PWR), 7:50173 
(EPRI-NP—2339) 
In-Service Inspection 
Application of an eddy current technique to steam generator 
U-bend characterization. Final report (PWR), 7:50173 
(EPRI-NP—2339) 
Leak Testing 
Selection of transition leak size for LLTR series II test A-4 
(LMFBR), 7:50220 (DOE/SF/70030—TS55) 
Seals 
Ferrules seals (Patent), 7:51103 
TUBES (CONDUITS) 
See PIPES 
TUFF 
Compression Strength 
Effects of elevated temperature and pore pressure on the 
mechanical behavior of Bullfrog tuff, 7:49386 (SAND—81- 
1664) 
Creep 
Issues related to field testing in tuff, 7:49388 (SAND—82- 
0312C) 
Density 
Analysis of gas fracture experiments including dynamic crack 
formation (Explosive fracturing; multiple fracturing; 
hydraulic fracturing), 7:49245 (SAND—82-0633) 
Elasticity 
Analysis of gas fracture experiments including dynamic crack 
formation (Explosive fracturing; multiple fracturing; 
hydraulic fracturing), 7:49245 (SAND—82-0633) 
Fluid Mechanics 
In-situ tuff Water Migration/Heater Experiment: 
instrumentation design and fielding, 7:49385 (SAND—81- 
1058) 
Fracturing 
Analysis of gas fracture experiments including dynamic crack 
formation (Explosive fracturing; multiple fracturing; 
hydraulic fracturing), 7:49245 (SAND—82-0633) 
Humidity 
In-situ tuff Water Migration/Heater Experiment: 
instrumentation design and fielding, 7:49385 (SAND—81- 
1058) 


Joints 


Issues related to field testing in tuff, 7:49388 (SAND—82- 
0312C) 
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Magnetic Properties 
Magnetic properties of drill core and surface samples from the 
Calico Hills area, Nye County, Nevada, 7:49401 (USGS- 
OFR—82-536) 
Poisson Ratio 
Analysis of gas fracture experiments including dynamic crack 
formation (Explosive fracturing; multiple fracturing; 
hydraulic fracturing), 7:49245 (SAND—82-0633) 
Radionuclide Migration 
Geochemical studies of sorption and transport of radionuclides 
in rock media, 7:49393 (UCRL—52929) 
Rock Mechanics 
Issues related to field testing in tuff, 7:49388 (SAND—82- 
0312C) 
Sorptive Properties 
Geochemical studies of sorption and transport of radionuclides 
in rock media, 7:49393 (UCRL—52929) 
Stratigraphy 
Preliminary thermal analyses for a nuclear waste repository in 
tuff, 7:49383 (SAND—80-2813) 
Temperature Effects 
In-situ tuff Water Migration/Heater Experiment: 
instrumentation design and fielding, 7:49385 (SAND—81- 
1058) 
Issues related to field testing in tuff, 7:49388 (SAND—82- 
0312C) 
Tensile Properties 
Analysis of gas fracture experiments including dynamic crack 
formation (Explosive fracturing; multiple fracturing; 
hydraulic fracturing), 7:49245 (SAND—82-0633) 
Thermal Analysis 
Preliminary thermal analyses for a nuclear waste repository in 
tuff, 7:49383 (SAND—80-2813) 
Young Modulus 
Effects of elevated temperature and pore pressure on the 
mechanical behavior of Bullfrog tuff, 7:49386 (SAND—81- 
1664) 
TUMOR CELLS 
Biological Radiation Effects 
Effect of protracted gamma irradiation on the rat 
rhabdomyosarcoma cells in vitro and in vivo, 7:51786 
Survival of oxygenated and hypoxic tumor cells in the 
extended-peak regions of heavy charged-particle beams, 
7:51753 
Cell Differentiation 
Selective thermal neutron capture therapy of cancer cells using 
their specific functional differentiation, 7:51672 (KURRI- 
TR—195) 
Depth Dose Distributions 
Boron thermal/epithermal neutron capture therapy, 7:51660 
(BNL—31402) 
Radiosensitivity 
DNA repair in a UV-sensitive mutant of a mouse cell line, 
7:51758 
Effect of growth and irradiation conditions on the radiation 
response of EMT6 neoplasm, 7:51785 
Effect of protracted gamma irradiation on the rat 
rhabdomyosarcoma cells in vitro and in vivo, 7:51786 
Survival Curves 
Effect of growth and irradiation conditions on the radiation 
response of EMT6 neoplasm, 7:51785 
Hypoxia effect on survival curve shape of EMT6 mice and 
B14 FAF Chinese hamster tumor cells in vitro, 7:51780 
Studying three cell lines of human melanoma in vitro, 7:51783 
TUMOR PROMOTERS 
Biological Effects 
Tumor promoter and tumor virus induced changes in gene 
expression and protein phosphorylation in avian cells, 
7:51819 (LBL—13501) 
Carcinogen Screening 
Test systems for tumor promoters: analysis of possible health 
hazards in Euphorbia lathyris, 7:51820 (LBL—13501) 
TUMOR VIRUSES 
See ONCOGENIC VIRUSES 
TUMORS 
See NEOPLASMS 


TURBOMACHINERY 
Testing 


TUNGSTEN 
Activation Analysis 
Instrumental activation analysis of molybdenites, 7:50982 (Zfl- 
Mitt—46) 
Grain Growth 
Chemically driven growth of tungsten grains during liquid 
phase sintering of W-Ni-Fe alloys, 7:50919 
Neutron Reactions 
Neutron-capture cross sections of the tungsten isotopes '**W, 
183W, 184W, and 1°W from 2.6 to 2000 keV, 7:52173 (LA— 
9200-MS) 
TUNGSTEN 182 TARGET 
Neutron Reactions 
Neutron-capture cross sections of the tungsten isotopes '*?W, 
183W, 18W, and '°W from 2.6 to 2000 keV, 7:52173 (LA— 
9200-MS) 
TUNGSTEN 183 TARGET 
Neutron Reactions 
Neutron-capture cross sections of the tungsten isotopes ‘**W, 
13W, 184W, and '°W from 2.6 to 2000 keV, 7:52173 (LA— 
9200-MS) 
TUNGSTEN 184 TARGET 
Neutron Reactions 
Neutron-capture cross sections of the tungsten isotopes '*? W, 
183W, 184 W, and ®°W from 2.6 to 2000 keV, 7:52173 (LA— 
9200-MS) 
TUNGSTEN 186 TARGET 
Neutron Reactions 
Neutron-capture cross sections of the tungsten isotopes ‘*?W, 
183W, 184W, and 1°°W from 2.6 to 2000 keV, 7:52173 (LA— 
9200-MS) 
TUNGSTEN ALLOYS 
Chemical Composition 
Chemically driven growth of tungsten grains during liquid 
phase sintering of W-Ni-Fe alloys, 7:50919 
Sputtering 
Studies of the Ti-W/Au metallization on aluminum, 7:50931 
TUNGSTEN ISOTOPES 
High Spin States 
High-spin states and nuclear shape of W and Os isotopes. Are 
there non-axial nuclei, 7:52164 (IAE—3302/2) 
Nuclear Deformation 
High-spin states and nuclear shape of W and Os isotopes. Are 
there non-axial nuclei, 7:52164 (IAE—3302/2) 
TURBINE BLADES 
Aerodynamics 
Technical description of the NIBE wind turbines, 7:50054 
(EEV—81-02) 
Fatigue 
Blade fatigue life assessment with application to VAWTS, 
7:50099 (SERI/CP—635-1340-Vol.2) 
Oxidation 
High Temperature Turbine Technology Program: Phase II. 
Technology test and support studies. Annual technical 
progress report, January 1-December 31, 1981, 7:50109 (CW- 
WR —76-020.96A) 
Service Life 
Blade fatigue life assessment with application to VAWTS, 
7:50099 (SERI/CP—635-1340-Vol.2) 
Stresses 
Blade fatigue life assessment with application to VAWTS, 
7:50099 (SERI/CP—635-1340-Vol.2) 
TURBINES 
See also GAS TURBINES 
Site Selection 
Windatlas for Denmark. A rational method of wind siting, 
7:50065 (RISO-R—428) 
TURBOGENERATORS 
Testing 
Solar Hybrid Full System Experiment, 7:49752 (CONF- 
801203—) 
TURBOMACHINERY 


See also PUMPS 
TURBINES 





TURBULENCE 
Efficiency 


2fficiency 

Increased productivity of turboexpanders, 7:49233 (CONF- 

820323—) 
Performance 

Increased productivity of turboexpanders, 7:49233 (CONF- 

820323—) 
TURBULENCE 
Statistics 

An examination of turbulence statistics in the surface boundary 

layer, 7:51433 
TURBULENT FLOW 
Heat Transfer 

Heat transfer in the two-dimensional turbulent boundary layer 
at the wall in a compressible accelerated flow with different 
free-flow turbulence, 7:51129 (NP—2903752) 

Observations at the phase interface of a heated angular flow 
and measurement of the thickness of the liquid layer, 7:51127 
(NP—2903750) 

TURKEY POINT-3 REACTOR 
Electrical Equipment 

Technical evaluation report on the adequacy of station electric 
distribution system voltages for the Turkey Point Nuclear 
Generating Plant, Units 3 and 4. Docket Nos. 50-250, 50-251, 
7:50189 (UCID—19148) 

Technical evaluation report on the proposed design 
modifications and technical-specification changes on grid- 
voltage degradation for the Turkey Point Nuclear 
Generating Plant, Units 3 and 4. Docket Nos. 50-250, 50-251, 
7:50190 (UCID—19149) 

TURKEY POINT-4 REACTOR 
Electrical Equipment 

Technical evaluation report on the adequacy of station electric 
distribution system voltages for the Turkey Point Nuclear 
Generating Plant, Units 3 and 4. Docket Nos. 50-250, 50-251, 
7:50189 (UCID—19148) 

Technical evaluation report on the proposed design 
modifications and technical-specification changes on grid- 
voltage degradation for the Turkey Point Nuclear 
Generating Plant, Units 3 and 4. Docket Nos. 50-250, 50-251, 
7:50190 (UCID—19149) 

Reactor Operation 

Selected safety-related events reported in March and April 

1982, 7:50484 
Reactor Safety 
Selected safety-related events reported in March and April 
1982, 7:50484 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TURTLES 
Population Dynamics 

Evaluation of the Steel Creek ecosystem in relation to the 
propsed restart of the L-reactor: interim report, 7:51565 
(SREL—11) 

TWO-PHASE FLOW 
Drift-flux model of two-phase flow for RETRAN, 7:50162 
Calculation Methods 

Two-phase flow calculations incorporating an equation of 

state, 7:49247 (CONF-820323—) 
Heat Transfer 

Observations at the phase interface of a heated angular flow 
and measurement of the thickness of the liquid layer, 7:51127 
(NP—2903750) 

Particle Size 

Motion and size of particles in dispersed two phase systems, 

7:51124 (INIS-mf—6937) 
Spatial Distribution 

Measurement of spatial distribution in two phase flow using 

Compton scattered radiation, 7:51125 (INIS-mf—6937) 
Voids 

Transition from slug to annular flow in horizontal air-water 

flow, 7:51126 (KFK—3189) 
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UAR 
See EGYPTIAN ARAB REPUBLIC 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHV AC SYSTEMS 
Power Transmission Lines 
EHV and UHV transmission lines: electrical, structural, and 
environmental design concepts and evaluations, 7:50138 
(DOE/ET/29236—2) 
ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENTRIFUGE ENRICHMENT PLANTS 
ULTRACOLD NEUTRONS 
Inelastic Scattering 
On the role of hydrogen in heating of ultracold neutrons, 
7:52228 (JSINR-R—17-81-91) 
Storage 
Anomaly in storage of ultracold neutrons and neutron 
oscillations, 7:52226 (JINR-R—4-81-77) 
Study on the UCN storage in airtight vessels, 7:52224 (JINR- 
R—3-80-761) 
Ultracold neutron storage in closed vessels, 7:52212 (FEI— 
1116) 
ULTRASONIC TESTING 
Locating interfaces in vertically-layered materials and 
determining concentrations in mixed materials utilizing 
acoustic-impedance measurements (Patent application), 
7:51396 
Ultrasonic inspection of stainless steel butt welds using 
horizontally polarized shear waves, 7:50881 (NBSIR—82- 
1667) 
Performance 
Ultrasonic inspection of liquid-metal-filled austenitic stainless 
steel piping welds (LMFBR), 7:50238 (HEDL-SA—2665- 
FP) 


ULTRASONIC WAVES 
Comparative Evaluations 
Use of radionuclides in medicine, 7:51057 (INIS-mf—6967) 
ULTRASONICS 
See ULTRASONIC WAVES 
ULTRAVIOLET RADIATION 
See also NEAR ULTRAVIOLET RADIATION 
Biological Effects 
DNA repair in a UV-sensitive mutant of a mouse cell line, 
7:51758 
UNDERGROUND BUILDINGS 
See EARTH-COVERED BUILDINGS 
UNDERGROUND EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
Seismic Detection 
Development of automated detection and discrimination 
techniques for use at regional to teleseismic distances. 
Interim report, 7:51418 (AD-A—106795/8) 
UNDERGROUND MINING 


See also LONGWALL MINING 
ROOM AND PILLAR MINING 


Cost Benefit Analysis 
Economic model for evaluating the tradeoffs between coal 
mining and surface subsidence, 7:49130 (LA—9348-MS) 
Decision Making 
Investigations on how to determine the mineability of marginal 
coal deposits in case of uncertain expectations, 7:49135 
Economic Analysis 
Investigations on how to determine the mineability of marginal 
coal deposits in case of uncertain expectations, 7:49135 
Environmental Effects 
Complementary influence functions for predicting subsidence 
caused by mining, 7:49106 (SAND—82-0359C) 
Ground Subsidence 
Economic model for evaluating the tradeoffs between coal 
mining and surface subsidence, 7:49130 (LA—9348-MS) 
Mapping 
Fourth international symposium on taine surveying. Volume 1. 
Proceedings, 7:49113 (CONF-7909231—(Vol.1)) 
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Fourth international symposium on mine surveying. Volume 2. 
Proceedings, 7:49114 (CONF-7909231—(Vol.2)) 
Fourth international symposium on mine surveying. Volume 3. 
Proceedings, 7:49115 (CONF-7909231—(Vol.3)) 
Fourth international symposium on mine surveying. Volume 4. 
Proceedings, 7:49116 (CONF-7909231—(Vol.4)) 
Mathematical Models 
Production systems analysis in underground coal mines (Book), 
7:49134 
Meetings - 
Fourth international symposium on mine surveying. Volume 1. 
Proceedings, 7:49113 (CONF-7909231—(Vol.1)) 
Fourth international symposium on mine surveying. Volume 2. 
Proceedings, 7:49114 (CONF-7909231—(Vol.2)) 
Fourth international symposium on mine surveying. Volume 3. 
Proceedings, 7:49115 (CONF-7909231—(Vol.3)) 
Fourth international symposium on mine surveying. Volume 4. 
Proceedings, 7:49116 (CONF-7909231—(Vol.4)) 
Mining Equipment 
Production systems analysis in underground coal mines (Book), 
7:49134 
Productivity 
Psycho-social aspects of productivity in underground coal 
mining, 7:49121 (DOE/ET/12548—10) 
Rock Mechanics 
Geomechanics in hard-rock mining: lessons from two case 
histories, 7:51904 (UCRL—87763) 
Roofs 
Professional technical support services for the Mining 
Equipment Test Facility. First annual technical progress 
report, April 14-September 30, 1981, 7:49126 
(DOE/PC/42255—5) 
Systems Analysis 
Production systems analysis in underground coal mines (Book), 
7:49134 
UNDERGROUND POWER TRANSMISSION 
Electric Cables 
Basic study of the aging process in solid-dielectric cables 
(second annual report), 7:50140 (DOE/ET/29239—2) 
UNDERGROUND STORAGE 
Storage Facilities 
Proving the mechanical integrity of solution mined caverns, 
7:49255 (CONF-820323—) 
UNIFIED GAUGE MODELS 
See also WEINBERG-SALAM GAUGE MODEL 
P Invariance 
Parity violating weak neutral-current effects in elastic e-!2C 
scattering. Progress report, April 15, 1981-February 28, 
1982, 7:51977 (DOE/ER/40017—3) 
Phase Transformations 
Cosmology for grand unified theories with radiatively induced 
symmetry breaking, 7:51921 
SU-2 Groups 
Quark mass matrices in left-right symmetric gauge theories, 
7:52058 (UWThPh—81-11) 
Symmetry Breaking 
Cosmology for grand unified theories with radiatively induced 
symmetry breaking, 7:51921 
U-1 Groups 
Quark mass matrices in left-right symmetric gauge theories, 
7:52058 (UWThPh—81-11) 
UNIFIED-FIELD THEORY 
See EINSTEIN-SCHROEDINGER THEORY 
UNITED ARAB EMIRATES 
Natural Gas Processing Plants 
Gas processing projects in the Middle East, 7:49241 (CONF- 
820323—) 
Petroleum Industry 
Situation report for petroleum-exporting countries: an update, 
7:49192 (BNL—51495) 
UNITED ARAB REPUBLIC 
See EGYPTIAN ARAB REPUBLIC 
UNITED KINGDOM 
Nuclear Power Plants 
Selected review of foreign licensing practices for nuclear 
power plants, 7:50286 (NUREG/CR—2664) 
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Phase Diagrams 


Petroleum Industry 

Situation report for petroleum-exporting countries: an update, 

7:49192 (BNL—51495) 
Radioactive Waste Processing 

Factors affecting the leachability of caesium and strontium 
from cemented simulant-evaporator wastes, 7:49336 (AEEW- 
R—1461) 

Regulations 

Radioactive Substances (Smoke Detectors) Exemption 
(Scotland) Order 1980 SI No. 1599 (s.126), 7:49453 (INIS- 
mf—6876) 

UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
Baryon Number 

Closed worlds and baryon asymmetry of the visible Universe, 

7:51916 (ITP—80-117-E) 
UPSILON RESONANCES 
Particle Decay 

Decays of vectors into eta’y and the structure of eta’, 7:52006 

(DOE/ER/70004—293) 
UPWELLING 
Aquaculture 

Artificial upwelling in the Caribbean, 7:49799 (CONF- 

801203—) 
URANIUM 
Activation Analysis 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 

Gamma activation analysis with the MT 22 microtron and its 
applicability to geological samples and raw silicon. 
Determination of lead, 7:50981 (ZfI-Mitt—46) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

Biological Accumulation 

Biosorption of uranium, radium, and cesium, 7:51724 (CONF- 

820589—1) 
Emission Spectroscopy 

Potential applications of inductively coupled plasma atomic 
spectroscopy to the analysis, characterization, and 
management of nuclear wastes, 7:49363 (IS—4796) 

Extraction Chromatography 

Recovery of uranium from mixed plutonium-uranium residues 
by an extraction chromatography process, 7:50976 (RFP— 
3289) 

Fluorescence Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Leaching 

Evaluation of bulk properties of radwaste glass and ceramic 
container materials to determine long-term stability, 7:49371 
(NUREG/CR—2737) 

Leases 
Historical energy statistics. 4th Edition, 7:50647 (NP—2902470) 
Mass Spectroscopy 

Thermal ionization mass spectrometry of uranium with 

electrodeposition as a loading technique, 7:50987 
Neutron Reactions 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Phase Diagrams 
Cd-U system (cadmium-uranium), 7:50925 
H-U system (hydrogen-uranium), 7:50926 
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Sb-U (antimony-uranium) system, 7:50924 
Recovery 
Recovery of uranium from phosphatic sources in relation to 
the E.E.C., 7:49308 (EUR—7324) 
Reserves 
Historical energy statistics. 4th Edition, 7:50647 (NP—2902470) 
Solvent Extraction 
Recovery of uranium from phosphatic sources in relation to 
the E.E.C., 7:49308 (EUR—7324) 
Thermodynamic Properties 
Cd-U system (cadmium-uranium), 7:50925 
H-U system (hydrogen-uranium), 7:50926 
Sb-U (antimony-uranium) system, 7:50924 
Trace Amounts 
Mass spectroscopic analysis of calcium fluoride monocrystals, 
7:50980 (ZfI-Mitt—46) 
URANIUM 235 
Gas Centrifugation 
Procedure for producing a uranium compound enriched with 
the U235 isotope and suitable for the production of nuclear 
fuels for nuclear reactors (Patent), 7:49317 (LA-tr—82-24) 
Laser Isotope Separation 
Procedure for producing a uranium compound enriched with 
the U235 isotope and suitable for the production of nuclear 
fuels for nuclear reactors (Patent), 7:49317 (LA-tr—82-24) 
Neutron Sources 
Fission-neutron source for the study of defect production in 
metals, 7:49458 
Nuclear Materials Management 
SNM monitor applications: diversion safeguards for emergency 
exits and detection of undeclared feed in enrichment plants, 
7:49435 (LA—9310-MS) 
URANIUM 236 
Nuclear Materials Management 
Direct and indirect neptunium recycling in a light water 
reactor, 7:49429 (EIR—413) 
Recycling 
Direct and indirect neptunium recycling in a light water 
reactor, 7:49429 (EIR—413) 
URANIUM 238 TARGET 
Neutron Reactions 
Calculating the (n, xn) and (n, xnf) reaction cross sections on 
fissionable nuciei, 7:52186 (FEI—1052) 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
Crystal Structure 
U-Zn (uranium-zinc) system, 7:50923 
Phase Diagrams 
U-Zn (uranium-zinc) system, 7:50923 
URANIUM BASE ALLOYS 
Extrusion 
Effects of extrusion parameters and heat treatment on the 
linear thermal contraction of uranium-2.4 weight percent 
niobium alloy, 7:50894 (Y—2259) 
URANIUM CARBIDES 
Fabrication 
HTGR Fuel Technology Program. Semiannual report for the 
period ending September 30, 1981, 7:50196 (GA-A—16554) 
Physical Radiation Effects 
HTGR Fuel Technology Program. Semiannual report for the 


period ending September 30, 1981, 7:50196 (GA-A—16554) 
URANIUM CHLORIDES 


Absorption Spectra 
Study of UCI, structure and absorption spectra, 7:51059 
(IPNO-T—81-08) 
URANIUM COMPLEXES 
Chemical Preparation 
Tertiary phosphine derivatives of the f-block metals. 
Preparation of X;M(Me2PCH2C2Mer)2, where X is halide, 
methyl, or phenoxo and M is thorium or uranium. Crystal 
structure of tetra(phenoxo)bis[bis(1,2- 
dimethylphosphino)ethane]-uranium(IV), 7:51065 
Crystal Structure 
Tertiary phosphine derivatives of the f-block metals. 
Preparation of X;M(Me2PCH2C2Mez)2, where X is halide, 
methyl, or phenoxo and M is thorium or uranium. Crystal 
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structure of tetra(phenoxo)bis[bis(1,2- 
dimethylphosphino)ethane]-uranium(IV), 7:51065 
URANIUM COMPOUNDS 
Oxidation 

Oxidation kinetics of uranium IV by nitrous and nitric acids, 

7:51048 (CEA-tr—2-684-6) 
URANIUM DEPOSITS 
Aerial Prospecting 

National Uranium Resource Evaluation: geophysical 
interpretation of airborne magnetic data, Midnite-Sherwood 
Mines, NE Washington, 7:49285 (GJBX—110(82)) 

Bibliographies 

Bibliography on uranium and radioactive minerals and rocks in 
Greece, and on geological applications of nuclear science 
methods in the country, 7:49306 (DEMO—80/2G-E(Ed.5)) 

Evaluation 

National Uranium Resource Evaluation. Thermopolis 
Quadrangle, Wyoming, 7:49294 (PGJ/F—030-82) 

National Uranium Resource Evaluation, Grand Canyon 
Quadrangle, Arizona, 7:49291 (PGJ/F—020-82) 

National Uranium Resource Evaluation, Glens Falls 
Quadrangle: New York, Vermont, and New Hampshire, 
7:49292 (PGJ/F—025-82) 

National Uranium Resource Evaluation, Portland Quadrangle: 
Maine and New Hampshire, 7:49293 (PGJ/F—028-82) 
National Uranium Resource Evaluation, Reno Quadrangle: 

Nevada and California, 7:49295 (PGJ/F—037-82) 

National Uranium Resource Evaluation, Trona Quadrangle, 
California, 7:49296 (PGJ/F—038-82) 

National Uranium Resource Evaluation, Elk City Quadrangle: 
Idaho and Montana, 7:49298 (PGJ/F—065-82) 

National Uranium Resource Evaluation: Socorro Quadrangle, 
New Mexico, 7:49299 (PGJ/F—068-82) 

National Uranium Resource Evaluation: Elko Quadrangle, 
Nevada and Utah, 7:49297 (PGJ/F—046-82) 

National Uranium Resource Evaluation: Eau Claire 
Quadrangle, Wisconsin and Minnesota, 7:49300 (PGJ/F— 
071-82) 

National Uranium Resource Evaluation: Crystal City 
Quadrangle, Texas, 7:49301 (PGJ/F—073-82) 

Exploration 

Application of ???Rn alpha particle's tracks to uranium 
exploration, 7:49288 (INIS-mf—6855) 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

National uranium resource evaluation, Charlottesville 
quadrangle, Virginia and West Virginia, 7:49302 (PGJ/F— 
114(82)) 

National uranium resource evaluation, Cheyenne Quadrangle, 
Wyoming, Colorado, and Nebraska, 7:49303 (PGJ/F— 
115(82)) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

Prospecting and exploration of the Key Lake uranium deposits, 
Saskatchewan, Canada, 7:49305 

QA is energy-resource identification assuring quality for the 
National Uranium Resource Evaluation Project, 7:49289 
(K/TS—10-588) 

Report of analyses for light hydrocarbons in ground water, 
7:49281 (DPST—81/141-19) 

Geochemical Surveys 

National uranium resource evaluation, Montrose Quadrangle, 

Colorado, 7:49279 (GJQ—010-81) 
Neutron-Neutron Logging 

Photoneutron logging system for direct uranium ore-grade 

determination, 7:49290 (LA—9220) 
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Prospecting 

Geologic report on the Sand Wash Drilling Project, Moffat 

and Routt Counties, Colorado, 7:49278 (GJBX—176(81)) 
Radiometric Surveys 

Geology and radiometry of Chalkidiki, 7:49280 (DEMO— 
80/4G) 

National uranium resource evaluation, Montrose Quadrangle, 
Colorado, 7:49279 (GJQ—010-81) 

Resource Assessment 

Geologic report on the Sand Wash Drilling Project, Moffat 
and Routt Counties, Colorado, 7:49278 (GJBX—176(81)) 

National uranium resource evaluation, Montrose Quadrangle, 
Colorado, 7:49279 (GJQ—010-81) 

Uranium resource assessment through statistical analysis of 
exploration geochemical and other data. Final report (Codes 
EVAL, SURE), 7:49277 (GJBX—140(81)) 

URANIUM DIOXIDE 
Chemical Preparation 

Secure Automated Fabrication: a system design description 

(SDD), section 1, 7:50260 (DOE/SF/71031—T29) 
Fabrication 

Development and demonstration of an advanced extended- 
burnup fuel assembly design incorporating urania-gadolinia. 
First semi-annual progress report, March-September, 1981, 
7:50168 (DOE/ET/34212—34) 

Fuel-pellet-fabrication experience using direct-denitration- 
recycle-PuO2-coprecipitated mixed oxide, 7:50935 (HEDL- 
SA—2167) 

HTGR Fuel Technology Program. Semiannual report for the 
period ending September 30, 1981, 7:50196 (GA-A—16554) 

Remote fabrication of nuclear fuel: a secure automated 
fabrication overview, 7:50232 (HEDL-SA—2410-FP) 

Techniques for chamfer and taper grinding of oxide fuel pellets 
(LWBR Development Program), 7:50244 (WAPD-TM— 
1410) 

Tokai works annual progress report, January 1979-March 1980, 
7:50939 (PNCT—831-80-01) 

Leaching 

Partial equilibrium model based on the kinetics of dissolution 

and equilibrium in solution, 7:49309 (IS-M—392) 
Materials Handling 

Remote fabrication of nuclear fuel: a secure automated 

fabrication overview, 7:50232 (HEDL-SA—2410-FP) 
Mechanical Properties 

Tokai works annual progress report, January 1979-March 1980, 

7:50939 (PNCT—831-80-01) 
Oxidation 

Partial equilibrium model based on the kinetics of dissolution 

and equilibrium in solution, 7:49309 (IS-M—392) 
Pelletizing 

Secure Automated Fabrication: a system design description 

(SDD), section 1, 7:50260 (DOE/SF/71031—T29) 
Physical Radiation Effects 

Breeder reactor fuel development in the USA, 7:50239 
(HEDL-SA—2691-FP) 

HTGR Fuel Technology Program. Semiannual report for the 
period ending September 30, 1981, 7:50196 (GA-A—16554) 

Radiation Effects 
Behavior of metallic inclusions in uranium dioxide, 7:50331 
Vapor Pressure 

In-pile measurement of the total vapor pressure of liquid-oxide 

fuels (No data), 7:50940 (SAND—82-0089C) 
URANIUM HEXAFLUORIDE 
Aerodynamics 

Characterization of the solid, airborne materials created by the 
interaction of UFs with atmospheric moisture in a contained 
volume, 7:51061 (K/PS—144) 

Enthalpy 

Specific heats and enthalpies for UFs. Topical report, 7:51063 

(UVA ER—760-82U) 
Hydrolysis 

Characterization of the solid, airborne materials created by the 
interaction of UFs with atmospheric moisture in a contained 
volume, 7:51061 (K/PS—144) 

Specific Heat 

Specific heats and enthalpies for UFs. Topical report, 7:51063 

(UVA-ER—1760-82U) 


URINARY TRACT 
Delayed Radiation Effects 


URANIUM IONS 
Stopping Power 
Plasma heating by heavy ion beams, 7:52301 (ITEF— 
177(1980)) 
URANIUM ISOTOPES 
Correlations 
Natural activities of uranium, radium and radon in 
groundwater, 7:51564 (SKBF-KBS-TR—81-08) 
Emission Spectroscopy 
Optical spectroscopic SNM assay (OSS). Quarterly report, 
January 1-March 31, 1982, 7:50972 (IS—4800) 
Environmental Transport 
Natural activities of uranium, radium and radon in 
groundwater, 7:51564 (SKBF-KBS-TR—81-08) 
Isotope Ratio 
Thermal ionization mass spectrometry of uranium with 
electrodeposition as a loading technique, 7:50987 
Isotope Separation 
Recent advances in isotope separation. Uranium enrichment 
and tritium separation by chemical exchange and plasma 
separation, 7:49310 (CEA-tr—3-256-0) 
Laser Isotope Separation 
Lasers in chemical processing, 7:49315 (UCRL—53276) 
URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM MINES 
Radiation Hazards 
Potential health effects of radioactive emissions from active 
surface and underground uranium mines, 7:49307 
Radiation Protection 
Recent statements of the ICRP, 7:51733 (INIS-mf—6937) 
URANIUM ORES 
Geology 
Uranium-enriched granites in Sweden, 7:49304 (SGU—19) 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
Domain Structure 
Magnetic structure and lattice deformation in UO2, 7:50937 
(JINR-R—17-81-179) 
Moessbauer Effect 
Observation of internal distortions in Npsub(x)U sub(1-x)O2 
and NpOsub(2+y) fluorite compounds by the Moessbauer 
effect, 7:51050 (INIS-mf—6937) 
Retention 
Radiation dose estimates and hazard evaluations for inhaled 
airborne radionuclides. Annual progress report, July 1980- 
June 1981, 7:51744 (NUREG/CR—2512) 
Tissue Distribution 
Radiation dose estimates and hazard evaluations for inhaled 
airborne radionuclides. Annual progress report, July 1980- 
June 1981, 7:51744 (NUREG/CR—2512) 
URANYL COMPOUNDS 
Carbonates 
Dynamic experiments on the separation of uranium 
tricarbonate ions on three different anion exchangers and 
studies of the elution properties, 7:51062 (KFK—3015) 
Ion Exchange Chromatography 
Dynamic experiments on the separation of uranium 
tricarbonate ions on three different anion exchangers and 
studies of the elution properties, 7:51062 (KFK—3015) 
URBAN AREAS 
Environmental Quality 
Environmental quality indicators for large metropolitan areas: 
a factor analysis, 7:51578 
URETHRA 
See URINARY TRACT 
URIC ACID 
Metabolism 
Uric acid turnover in man by chromatographic measurement of 
the specific activity of 14C-uric acid in plasma and urine, 
7:51658 
URINARY TRACT 
Delayed Radiation Effects 
Studies of the mortality of A-bomb survivors - 7. Mortality, 
1950-1978: part 1. Cancer mortality, 7:51755 
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US DEPARTMENT OF AGRICULTURE 
See US DOA 
US DOA 
Research Programs 


Agricultural solar research programs: an overview and 
highlights, 7:49822 (CONF-801203—) 
US DOE 
See also AMES LABORATORY 
ECONOMIC REGULATORY ADMINISTRATION 
ENERGY EXTENSION SERVICE 
ENERGY INFORMATION ADMINISTRATION 
HANFORD RESERVATION 
HAPO 
IDAHO NATIONAL ENGINEERING LABORATORY 
LASL 
LAWRENCE LIVERMORE LABORATORY 
ORGDP 
ORNL 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
STANFORD LINEAR ACCELERATOR CENTER 
US FERC 
Energy and water development appropriations for 1983. 
Hearings before a Subcommittee of the Committee on 
Appropriations, House of Representatives, Ninety-Seventh 
Congress, Second Session. Part 5. Department of Energy, 
7:50618 
Budgets 
R and D in the FY 1983 budget: impacts on the national 
laboratories, 7:50568 (LBL—14592) 
Computer Networks 


Computer networks and resource sharing in ERDA. Volume 4. 


Arpanet resource handbook for ERDA sites, 7:52471 
(DOE/ER/70214—T2) 
Grants 

DOE's alcohol fuels awards process resulted in questionable 
award selections and limited small business success, 7:49491 
(AD-A—106665/3) 

Radioactive Waste Management 

Review of the status of transportation activities in various 
waste management systems (Transportation Technology 
Center), 7:49333 (SAND—82-0510C) 

Research Programs 

Coal power and combustion. Quarterly report, April- 
September 1977, 7:49143 (DOE/ET—0025/3) 

Outlook for enhanced oil recovery, 7:49174 
(DOE/BETC/OP—82/4) 

R and D in the FY 1983 budget: impacts on the national 
laboratories, 7:50568 (LBL—14592) 

Report of the subpanel on long-range planning for the US 
High-Energy-Physics Program of the High-Energy-Physics 
Advisory Panel, 7:51967 (DOE/ER—0128) 

Summary outline of DOE geoscience and geoscience - related 
research, 7:51877 (DOE/ER—0120) 

US EES 
See ENERGY EXTENSION SERVICE 
US FERC 

(Federal Energy Regulatory Commission.) 

Energy and water development appropriations for 1983. 
Hearings before a Subcommittee of the Committee on 
Appropriations, House of Representatives, Ninety-Seventh 
Congress, Second Session. Part 5. Department of Energy, 
7:50618 

US NRC 
Data Base Management 

NRC should specify user needs and improve cost control for 

its document control system, 7:52469 (AD-A—106572/1) 
Legal Aspects 

Status of power-reactor projects undergoing licensing review, 

7:50287 
Management 

Nuclear Regulatory Commission: 1981 annual report, 7:50283 

(NUREG—0920) 
Nuclear Facilities 

Public Document Room file classification system, 7:50285 

(NUREG/BR—0052) 
Nuclear Power Plants 

NRC comprehensive records disposition schedule, 7:50282 

(NUREG—0910) 
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Nuclear Reguiatory Commission: 1981 annual report, 7:50283 
(NUREG—0920) 
Organizing 
Improvements needed in the Nuclear Regulatory Commission's 
Office of Inspector and Auditor, 7:50262 (AD-A—106649/7) 
Report of the Office of Nuclear Reactor Regulation technical 
assistance task force, 7:50279 (NUREG—0836) 
Reactor Licensing 
Nuclear Regulatory Commission: 1981 annual report, 7:50283 
(NUREG—0920) 
Reactor Safety 
Model development experimental programs as part of the NRC 
reactor safety research, 7:50482 
Research Programs 
Nuclear Regulatory Commission: 1981 annual report, 7:50283 
(NUREG—0920) 
Safeguards 
Nuclear Regulatory Commission: 1981 annual report, 7:50283 
(NUREG—0920) 
Standards 
Nuclear Regulatory Commission: 1981 annual report, 7:50283 
(NUREG—0920) 


USA 


(For national information only. See individual states for specific 
references.) 


See also MID-ATLANTIC REGION 
MIDWEST REGION 
NORTH ATLANTIC REGION 
VIRGINIA 


Boreholes 

Continental Scientific Drilling Program data base, 7:51885 

(UCRL—53284) 
BWR Type Reactors 

Licensee Event Report (LER) compilation, 7:50443 
(NUREG/CR—2000-Vol. 1-No.6) 

Operating US power reactors, 7:50485 

Regulatory Licensing status summary report. Nuclear power 
plants data for decisions (blue book), January 1-April 19, 
1982, 7:50275 (NUREG—0580-Vol.11) 

Regulatory Licensing Status Summary Report. Nuclear power 
plants data for decisions (blue book), May 16-June 16, 1982, 
7:50276 (NUREG—0580-Vol.11-No.6) 

Climates 

April 1982 environmental data for sites in the National Solar 
Data Network, 7:49528 (SOLAR/0010—82/04) 

Environmental data for sites in the National Solar Data 
Network, June 1982, 7:49529 (SOLAR/0010—82/06) 

Coal Industry 

Coal exports and port development: a technical memorandum, 
7:49139 (PB—81-203358) 

Occupational and traning requirements for expanded coal 
production (as of October 1980), 7:49124 (DOE/IR/10108— 
1) 

Coal Reserves 

Assessment of underground coal gasification in bituminous 
coals. Final report. Phase 1, 7:49005 (DOE/MC/14584— 
1193-Vol.2-Bk.1) 

Economic Growth 

Brookhaven National Laboratory/Dale W. Jorgenson 
Associates long-term energy/economy reference projection, 
7:50550 (BNL—51471) 

Design of a multiregional economic model for forecasting 
electricity consumption and peak load. Final report, 7:50642 
(EPRI-EA—2232) 

Impacts of energy imports, 7:50591 (CONF-800184—) 

Energy Policy 

Competition analysis: a manual for energy policymakers, 
7:50551 (DOE/CP—0004) 

Impacts of energy imports, 7:50591 (CONF-800184—) 

Energy Supplies 

From Btu's to comfortable rooms, 7:50590 (CONF-800184—) 

Low energy futures for the United States, 7:50594 (CONF- 
801203—) 

Energy Systems 

Energy policies for resilience and national security. Final 

report, 7:50611 (NP—2901501) 
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Fuel-Cladding Interactions 

Breeder reactor fuel development in the USA, 7:50239 

(HEDL-SA—2691-FP) 
Geochemical Surveys 

QA is energy-resource identification assuring quality for the 
National Uranium Resource Evaluation Project, 7:49289 
(K/TS—10-588) 

Geothermal Power Plants 

Geothermal electrical production in the US problems and 

future perspectives, 7:49930 (CONF-801203—) 
Geothermal Resources 

Overview of geothermal hydrothermal development, 7:49928 

(CONF-801203—) 
Gross National Product 

International energy indicators, February-March 1982, 7:50621 

(DOE/IA—0010/18) 
Harbors 

Coal exports and port development: a technical memorandum, 

7:49139 (PB—81-203358) ; 
HTGR Type Reactors 

HTGR fuel and fuel cycle experience in the United States, 
7:50195 (GA-A—16532) 

Licensee Event Report (LER) compilation, 7:50443 
(NUREG/CR—2000-Vol.1-No.6) 

Hydroelectric Power 
National hydropower study, 7:50636 (CONF-801203—) 
Liquefied Natural Gas 

US crude oil, natural gas, and natural gas liquids reserves, 1980 

annual report (1976-1980), 7:49168 (DOE/EIA—0216(80)) 
LMFBR Type Reactors 

Breeder reactor fuel development in the USA, (7:50239 

(HEDL-SA—2691-FP) 
Natural Gas Deposits 

US crude oil, natural gas, and natural gas liquids reserves, 1980 

annual report (1976-1980), 7:49168 (DOE/EIA—0216(80)) 
Nuclear Power Plants 

Licensee Event Report (LER) compilation for month of May 
1982, 7:50442 (NUREG/CR—2000-Vol.1-No.5) 

Operating US power reactors, 7:50485 

Regulatory Licensing Status Summary Report. Nuclear power 
plants data for decisions (blue book), May 16-June 16, 1982, 
7:50276 (NUREG—0580-Vol.11-No.6) 

Selected review of foreign licensing practices for nuclear 
power plants, 7:50286 (NUREG/CR—2664) 

Petroleum Deposits 

US crude oil, natural gas, and natural gas liquids reserves, 1980 

annual report (1976-1980), 7:49168 (DOE/EIA—0216(80)) 
Petroleum Refineries 
Revise refinery/distribution models to a regional basis. Final 
report, 7:49188 (DOE/RA/08905—T1) 
Pipelines 
Oil-pipeline energy efficiency studied for U.S., 7:49210 
Power Demand 

Design of a multiregional economic model for forecasting 
electricity consumption and peak load. Final report, 7:50642 
(EPRI-EA—2232) 

PWR Type Reactors 

Licensee Event Report (LER) compilation, 7:50443 
(NUREG/CR—2000-Vol. 1-No.6) 

Operating US power reactors, 7:50485 

Regulatory Licensing status summary report. Nuclear power 
plants data for decisions (blue book), January 1-April 19, 
1982, 7:50275 (NUREG—0580-Vol.11) 

Regulatory Licensing Status Summary Report. Nuclear power 
plants data for decisions (blue book), May 16-June 16, 1982, 
7:50276 (NUREG—0580-Vol.11-No.6) 

Radioactive Waste Disposal 
Mythology of waste disposal, 7:49362 (INIS-mf—6888) 
Reactor Licensing 

Post-TMI developments in U.S. nuclear power siting and 

licensing policies, 7:50264 (INIS-mf—6878) 
Research Reactors 

Regulatory Licensing status summary report. Nuclear power 
plants data for decisions (blue book), January 1-April 19, 
1982, 7:50275 (NUREG—0580-Vol.11) 


UTAH 
Uranium Deposits 


Surface Mining Acts 

A summary of fish and wildlife information needs to surface 
mine coal in the United States. Part 1. Fish and wildlife 
information needs in the federal surface mining permanent 
regulations. Final report, 7:49104 (PB—82-126863) 

A summary of fish and wildlife information needs to surface 
mine coal in the United States. Part 2. The status of state 
surface mining regulations as of January 1980 and the fish 
and wildlife information needs. Final report, 7:49105 (PB— 
82-126871) 

Synthetic Fuels Industry 

Factors in the development of a major US synthetic fuels 

industry, 7:49483 
Technology Transfer 

Technology and Soviet energy availability, 7:50628 (PB—82- 

133455) 
Transportation Systems 

Coal exports and port development: a technical memorandum, 

7:49139 (PB—81-203358) 
Uranium Deposits 

QA is energy-resource identification assuring quality for the 
National Uranium Resource Evaluation Project, 7:49289 
(K/TS—10-588) 

Uranium resource assessment through statistical analysis of 
exploration geochemical and other data. Final report, 
7:49277 (GJBX—140(81)) 

Water Resources 

Energy and water resources (Contains glossary), 7:50562 

(DOE/EV/10154—4) 
Wind Power 

National wind resource assessment methodology, 7:50010 

(CONF-801203—) 
Wind Power Plants 

Estimated gross market for utility-scale wind turbines in the 
United States, 7:50034 (CONF-801203—) 

Overview of dispersed and central wind systems in the United 
States, 7:50028 (CONF-801203—) 

Wind Turbines 

Overview of dispersed and central wind systems in the United 

States, 7:50028 (CONF-801203—) 
USSR 
Coal Industry 

Technology and Soviet energy availability, 7:50628 (PB—82- 
133455) 

Electric Power Industry 

Technology and Soviet energy availability, 7:50628 (PB—82- 
133455) 

Natural Gas Industry 

Technology and Soviet energy availability, 7:50628 (PB—82- 
133455) 

Nuclear Industry 

Technology and Soviet energy availability, 7:50628 (PB—82- 

133455) 
Petroleum Industry 

Technology and Soviet energy availability, 7:50628 (PB—82- 

133455) 
UTAH 
Air Quality 

Western oil-shale development: a technology assessment. 

Volume 3: air-quality impacts, 7:49275 (PNL—3830-Vol.3) 
Geochemical Surveys 

Report of analyses for light hydrocarbons in ground water, 

7:49281 (DPST—81/141-19) 
HTGR Type Reactors 

HTGR cogeneration-plant project evaluation for 

Intermountain Region, 7:50309 (GCRA-S—003) 
Process Heat Reactors 

HTGR cogeneration-plant project evaluation for 

Intermountain Region, 7:50309 (GCRA-S—003) 
Uranium Deposits 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation: Elko Quadrangle, 
Nevada and Utah, 7:49297 (PGJ/F—046-82) 





UTERUS 
Wind Power 


Wind Power 
Wind resource assessment in the southwest United States: the 
Southern Rocky Mountain Region, 7:50016 (CONF- 
801203—) 
UTERUS 
Delayed Radiation Effects 
Postirradiation sarcoma (malignant fibrous histiocytoma) 
following cervix cancer (Delayed side effects of 
radiotherapy), 7:51746 (RERF-TR—11-80) 
UTILITIES 


See ELECTRIC UTILITIES 
GAS UTILITIES 
PUBLIC UTILITIES 


V-A THEORY 
(Weak interaction theory involving current-current vector-axial 
vector type of interaction.) 
Symmetry Breaking 
Bogolubov's spontaneous-symmetry-breaking mechanism and 
Higgs phenomenon, 7:52080 (JINR—E-2-81-235) 
VACUUM FURNACES 
Mass Spectrometers 
Apparatus for dynamic measurement of gases released from 
materials heated under programmed temperature-time 
control, 7:51384 (LA—9298-MS) 
VACUUM SYSTEMS 
Adsorbents 
Adsorbents for cryovacuum, 7:51140 (KFTI—81-2) 
Reviews 
Vacuum system problems of EBT: a steady-state fusion 
experiment, 7:52340 (CONF-811113—54) 
Windows 
Ultra vacuum heated window for extraction of synchrotron 
radiation, 7:51270 (SINR—13-81-603) 
VALVES 
Design 
Fairchild Stratos Division’s Type II prototype lockhopper 
valve: METC Prototype Test Valve No. F-1 prototype 
lockhopper valve-testing and development project. Static 
test report, 7:49010 (DOE/MC/16050—1107) 
Hydraulic modeling of high pressure letdown systems for 
improving valve design criteria, 7:48979 (CONF-820229—1) 
Manufacturers 
International survey of the status of technology of critical 
components for coal-liquefaction processes, 7:49044 
(ORNL/ENG/TM—24) 
Multiphase Flow 
Hydraulic modeling of high pressure letdown systems for 
improving valve design criteria, 7:48979 (CONF-820229—1) 
Performance Testing 
Fairchild Stratos Division's Type II prototype lockhopper 
valve: METC Prototype Test Valve No. F-1 prototype 
lockhopper valve-testing and development project. Static 
test report, 7:49010 (DOE/MC/16050—1107) 
Technology Assessment 
International survey of the status of technology of critical 
components for coal-liquefaction processes, 7:49044 
(ORNL/ENG/TM—?24) 
Test Facilities 
Pressure-control systems: an approach and design with 
applications for METC valve testing, 7:49011 
(DOE/MC/16050—1117) 
VAN DE GRAAFF ACCELERATORS 
See also CRNL MP TANDEM ACCELERATOR 
Design and performance of a high current van de Graaff 
generator using a polyamide thread after Bailitis, 7:51166 
(INIS-mf—6690) 
Background Radiation 
Estimation of neutron backgrounds at neutron target room in 
JAERI 20 MV Tandem Accelerator Facility, 7:51175 
(JAERI-M—9614) 
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VANADIUM 
Activation Analysis 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX— 132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GIBX—22-82) 

Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

Trace Amounts 

Mass spectroscopic analysis of calcium fluoride monocrystals, 

7:50980 (Zf1-Mitt—46) 
VANADIUM 48 TARGET 
Neutron Reactions 

Possibility of the backward enhanced preequilibrium emission, 

7:52136 (SINR—E-4-81-216) 
VANADIUM ALLOYS 
Bee Lattices 

Development of alloys with preset temperature expansion 

coefficient, 7:50929 
Chemical Preparation 

Oxygen-stabilized zirconium-vanadium-iron alloy (Patent), 

7:50916 
Crack Propagation 

Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6Al-4V, A471 Ni-Cr-Mo-V rotor steel, 4140 
high strength steel), 7:50921 

Ductility 

Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6Al-4V, A471 Ni-Cr-Mo-V rotor steel, 4140 
high strength steel), 7:50921 

Fracture Properties 

Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6Al-4V, A471 Ni-Cr-Mo-V rotor steel, 4140 
high strength steel), 7:50921 

Microstructure 

Microstructure and tensile properties of neutron-irradiated 

(FE 6:Nio 39)sV ordered alloy, 7:50835 (CONF-820628—5) 
Physical Radiation Effects 

Damage analysis and fundamental studies. Quarterly progress 
report, January-March 1982, 7:52345 (DOE/ER—0046/9) 

Microstructure and tensile properties of neutron-irradiated 
(FE 6:Nio 39)sV ordered alloy, 7:50835 (CONF-820628—5) 

Sorptive Properties 

Hydrogen storage and purification systems. II. August 1972- 

June 1974, 7:49478 (BNL—19436) 
Swelling 

Damage analysis and fundamental studies. Quarterly progress 

report, January-March 1982, 7:52345 (DOE/ER—0046/9) 
Tensile Properties 

Microstructure and tensile properties of neutron-irradiated 

(FEo 6:Nio 39)3V ordered alloy, 7:50835 (CONF-820628—5) 
Thermal Expansion 

Development of alloys with preset temperature expansion 

coefficient, 7:50929 
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Yield Strength 
Damage analysis and fundamental studies. Quarterly progress 
report, January-March 1982, 7:52345 (DOE/ER—0046/9) 
VANADIUM OXIDES 
Evaporation 
Mechanisms of vaporization of vanadium pentaoxide fron 
vitreous carbon and tantalum furnaces by combined atomic 
absorption/mass spectrometry, 7:50986 
Reduction 
Mechanisms of vaporization of vanadium pentaoxide fron 
vitreous carbon and tantalum furnaces by combined atomic 
absorption/mass spectrometry, 7:50986 
VANADIUM SILICIDES 
Specific Heat 
Heat capacity of Vs3Si and NbsAl and their alloys with Ge in 
the temperature range of 100 to 1000 K, 7:50855 (IAE— 
3293/10) 
VANADIUM SULFIDES 
Chemical Preparation 
Synthesis and evaluation of new cathode materials for 
rechargeable lithium batteries. Annual report, April 26, 1976- 
September 15, 1977, 7:50533 (DOE/SF/90363—T1) 
VANPOOLING 
Program Management 
Kansvan: an energy and money saving vanpooling program for 
all Kansans, 7:50759 (DOE/AF/93013—T3) 
VANS 
Energy Consumption 
Energy consumption due to local travel by urban households 
under three alternative policies: 1980 to 2000, 7:50760 
(ANL/EES-TM—172) 
Production 
Energy consumption due to local travel by urban households 
under three alternative policies: 1980 to 2000, 7:50760 
(ANL/EES-TM—172) 
VAPOR CONDENSATION 
Nucleation 
Growth of condensed particles at fast cooling-down of moist 
air in a laval nozzle, 7:51134 
VAPORIZATION 
See EVAPORATION 
VARIABLE STARS 
Star Models 
Models of the P Cygni envelope. An analysis of the formation 
of hydrogen spectral lines, 7:51913 (ASESSR-A—4(1980)) 
VAVILOV-CHERENKOV RADIATION 
See CHERENKOV RADIATION 
VECTOR MESONS 
(Mesons with spin-one.) 
Particle Decay 
Decays of scalar mesons in the nonlocal quark model, 7:51993 
(JINR-R—2-81-131) 
VEGETABLES 
(Edible parts of plants only.) 
See also BEANS 
BEETS 
CARROTS 
SOYBEANS 
Radioactivity 


Environmental radioactivity in Denmark in 1980, 7:51491 
(RISO-R—447) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
ELECTRIC-POWERED VEHICLES 
FLYWHEEL-POWERED VEHICLES 
TRAINS 
TRUCKS 
VANS 
Fuel Cells 


Fuel cells and biomass, 7:50697 (CONF-801203—) 
Fuel Consumption 
Historical energy statistics. 4th Edition, 7:50647 (NP—2902470) 
Fuel Substitution 
City of Modesto digester-gas scrubber system (methane), 
7:50796 (NP—2905263) 


VIRUSES 
DNA Replication 


Radiation Monitoring 
Standard evaluation techniques for containment and 
surveillance radiation monitors, 7:49437 (LA-UR—82-1106) 
Superchargers 
DOE wave-turbine-engine demonstration. Final report, 7:50819 
(DOE/ER/10063—T1) 
VENEZUELA 
Natural Gas Processing Plants 
Gas processing in Venezuela, 7:49226 (CONF-820323—) 
Petroleum Industry 
Situation report for petroleum-exporting countries: an update, 
7:49192 (BNL—51495) 
VENTILATION SYSTEMS 
Heat Recovery 
Heat recovery in ventilation systems. Operation experiences, 
7:50774 (NP—2902404) 
VERMONT 
Uranium Deposits 
National Uranium Resource Evaluation, Glens Falls 
Quadrangle: New York, Vermont, and New Hampshire, 
7:49292 (PGJ/F—025-82) 
Wood Fuels 
Social constraints on the availability of renewable resources for 
energy, 7:50654 (CONF-801203—) 
VERSENE 
See EDTA 
VERTICAL AXIS TURBINES 
See also DARRIEUS ROTORS 
Computerized Control Systems 
Control system for a vertical-axis windmill (Patent), 7:50103 
Design 
Cyclogiro windmill (Patent), 7:50104 
Tilt Mechanisms 
Cyclogiro windmill (Patent), 7:50104 
Turbine Blades 
Blade fatigue life assessment with application to VAWTS, 
7:50099 (SERI/CP—635-1340-Vol.2) 
Cyclogiro windmill (Patent), 7:50104 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
VINBLASTINE 
Biological Effects 
Long-term memory: disruption by inhibitors of protein 
synthesis and cytoplasmic flow, 7:51586 
VIRGIN ISLANDS 
Renewable Energy Sources 
Renewable energy planning for Southern USA, Puerto Rico 
and Virgin Islands, 7:50649 (CONF-801203—) 
VIRGINIA 
Energy Supplies 
Report of the Task Force on Energy to the Commission on the 
Future of the South, 7:50597 (DOE/R4/10285—T1) 
Geochemical Surveys 
National uranium resource evaluation, Charlottesville 
quadrangle, Virginia and West Virginia, 7:49302 (PGJ/F— 
114(82)) 
Uranium Deposits 
National uranium resource evaluation, Charlottesville 
quadrangle, Virginia and West Virginia, 7:49302 (PGJ/F— 
114(82)) 
Wind Power 
Gust structure analysis for WECS: design and performance 
analysis, 7:50049 (DOE/ET/23007—80-2) 
Wind resource assessment in the east centra! United States, 
7:50017 (CONF-801203—) 
VIRUSES 
See also ONCOGENIC VIRUSES 
DNA Replication 
Molecular biology of environmental aromatic hydrocarbons. 
Progress report for the period March 1979-March 1982, 
7:51560 (DOE/EV/10328—3) 





VISIBLE RADIATION 
Daily Variations 


VISIBLE RADIATION 
Daily Variations 
A simulation model of the effects of vertical mixing on 
primary productivity, 7:49648 

VITAMIN C 

See ASCORBIC ACID 
VOLTAIC CELLS 

See ELECTRIC BATTERIES 


Ww 


W. B. MC GUIRE-2 REACTOR 
See MC GUIRE-2 REACTOR 
W BOSON 
See INTERMEDIATE BOSONS 
WALLS 
See also TROMBE WALLS 
Thermal Insulation 
Determining cost-effective insulation levels for masonry and 
wood-frame walls in new single-family housing, 7:50725 
(NBS-BSS—134) 
U Values 
Determining cost-effective insulation levels for masonry and 
wood-frame walls in new single-family housing, 7:50725 
(NBS-BSS—134) 
WARFARE 
Computer Calculations 
A comparison of casualty assessment results from the TENOS 
and CIVIC code. Final report 1 Jul 78-27 Jun 80, 7:51417 
(AD-A—106721/4) 
WASHINGTON 
Aerial Surveying 
National Uranium Resource Evaluation: geophysical 
interpretation of airborne magnetic data, Midnite-Sherwood 
Mines, NE Washington, 7:49285 (GJBX—110(82)) 
Geochemical Surveys 
Report of analyses for light hydrocarbons in ground water, 
7:49281 (DPST—81/141-19) 
Geothermal Resources 
Assessment of geothermal resource potential - Pasco Basin and 
Vicinity, Washington, 7:49940 (RHO-BW-CR—128P) 
Magnetic Surveys 
National Uranium Resource Evaluation: geophysical 
interpretation of airborne magnetic data, Midnite-Sherwood 
Mines, NE Washington, 7:49285 (GJBX—110(82)) 
Uranium Deposits 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 
National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 
National Uranium Resource Evaluation: geophysical 
interpretation of airborne magnetic data, Midnite-Sherwood 
Mines, NE Washington, 7:49285 (GJBX—110(82)) 
Wind Power 
There's gold in them thar winds, 7:50047 (CONF-801203--) 
Wind Turbines 
There's gold in them thar winds, 7:50047 (CONF-801203—) 
WASTE DISPOSAL 
See also MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
Site Selection 
Field-simulation analysis for disposal of liquefaction solid 
waste. Second quarterly technical progress report, 7:49103 
(DOE/PC/42682—T2) 
WASTE HEAT 
Environmental Effects 
Waste heat and environmental protection in the Upper Rhine 
region, 7:51528 (NP—2902964) 
Heat Storage 
Legal, regulatory, and institutional considerations for aquifer 
thermal energy storage, 7:50521 (CONF-801203—) 
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Management 
Waste heat and environmental protection in the Upper Rhine 
region, 7:51528 (NP—2902964) 
Underground Storage 
Development and demonstration of aquifer thermal energy 
storage, 7:50520 (CONF-801203—) 
WASTE HEAT UTILIZATION 
Driving energy from waste heat. Abstracts, 7:50764 (CONF- 
8004188—(Absts.)) 
Demonstration Programs 
Energy development and demonstration program: year-end 
report, 7:50673 (NP—2903702) 
WASTE PROCESSING 
See also ANAEROBIC DIGESTION 
MATERIALS RECOVERY 


OCCIDENTAL FLASH PYROLYSIS PROCESS 
RADIOACTIVE WASTE PROCESSING 


Meetings 

Third symposium on biotechnology in energy production and 

conservation, 7:50778 
WASTE PROCESSING PLANTS 
Economics 

Fixed-bed, anaerobic treatment of wastewater for energy 

conservation and methane production, 7:49489 
Meetings 

Proceeding of the conference on energy conservation: retrofit 
of municipal wastewater treatment facilities, 7:50790 
(ANL/CNSV-TM—95) 

Retrofitting 

Proceeding of the conference on energy conservation: retrofit 
of municipal wastewater treatment facilities, 7:50790 
(ANL/CNSV-TM—95) 

WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE TRANSPORTATION 
Risk Assessment 

Safety assessment of spent fuel transportation through urban 

regions, 7:49332 (SAND—81-2147C) 
Transportation Systems 

TRUPACT transuranic waste transportation system, 7:49331 

(SAND—81-2101C) 
WASTE WATER 
Anaerobic Digestion 

Anaerobic treatment of gasifier effluents. Quarterly report, 
7:49082 (DOE/FC/10297—T1) 

Fixed-bed, anaerobic treatment of wastewater for energy 
conservation and methane production, 7:49489 

Biological Effects 

Paraho environmental data. Part V. Biological effects, 7:49271 

(DOE/EV/04708—T2-Pt.5) 
Carcinogenesis 

Paraho environmental data. Part V. Biological effects, 7:49271 

(DOE/EV/04708—T2-Pt.5) 
Chemical Analysis 

Feedwater cleanup for combined electrolysis catalytic 

exchange. Final report, 7:49370 (MLM—2970) 
Chemical Composition 

EPRI tests on Ruhrkohle/Ruhrchemie’s 165 ton per day 
Texaco coal gasification pilot plant, 7:49029 (EPRI-AP— 
2394) 

Paraho environmental data. Part I. Process characterization, 
7:49267 (DOE/EV/04708—T2-Pt.1) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 

Denitrification 

Biological treatment of nitrate wastewater using fluidized-bed 

bioreactors, 7:50781 
Environmental Effects 

Irrigation with wastewater - applications in biomass cultivation 
systems. Part I. A survey of systems, 7:49608 (NE/BIO— 
81/24) 

Evaporation 

Shale-oil-wastewater treatment by evaporation, 7:49264 (PNL- 

SA—8270) 
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Material Balance 
Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Firial report, 7:48988 (DOE/ET/10104—52) 
Mutagen Screening 
Paraho environmental data. Part V. Biological effects, 7:49271 
(DOE/EV/04708—T2-Pt.5) 
Radioactivity 
Environmental monitoring summary for Ames Laboratory: 
Calendar Year 1981, 7:51488 (IS—4798) 
Waste Disposal 
Combination gas-producing and waste-water disposal well 
(DOE patent application), 7:49094 
Waste Processing 
Kinetics of the wet oxidation of biological sludges from coal- 
conversion wastewater treatment. Part II. Polycyclic 
aromatic hydrocarbons, 7:49093 (ORNL/MIT—339) 
Waste Product Utilization 
Irrigation with wastewater - applications in biomass cultivation 
systems. Part I. A survey of systems, 7:49608 (NE/BIO— 
81/24) 
Water Treatment 
Feedwater cleanup for combined electrolysis catalytic 
exchange. Final report, 7:49370 (MLM—2970) 
Shale-oil-wastewater treatment by evaporation, 7:49264 (PNL- 
SA—8270) 
WASTE-FUELED BOILERS 
See REFUSE-FUELED BOILERS 
WASTE-FUELED POWER PLANTS 
See REFUSE-FUELED POWER PLANTS 
WATER 


See also GROUND WATER 
SEAWATER 
SURFACE WATERS 
WASTE WATER 


Biological Effects 
Interaction between benzo[a]pyrene and mouse skin in organ 
culture, 7:51857 
Chemical Analysis 
National uranium resource evaluation, Cheyenne Quadrangle, 
Wyoming, Colorado, and Nebraska, 7:49303 (PGJ/F— 
115(82)) 
Distillation 
Economic analysis of neutral-solvents production, 7:49492 
(CONF-820202—9) 
Equilibrium 
Phase equilibria for coal tar-water systems, 7:49041 (EPRI- 
AP—2394) 
Infrared Spectra ’ 
Entrained flow reactor with in situ FTIR analysis, 7:49068 
(EPRI-AP—2394) 
Multi-Element Analysis 
National uranium resource evaluation, Charlottesville 
quadrangle, Virginia and West Virginia, 7:49302 (PGJ/F— 
114(82)) 
Neutron Transport 
Neutron slowing-down time in finite water systems, 7:52210 
(CTH-RF—37) 
Oxidation 
Investigations on the oxidation of water and reduction of 
nitrogen by means of photochemical production redox 
couples, 7:51034 (EUR—7609-DE) 
PH Value 
In-situ tuff Water Migration/Heater Experiment: 
instrumentation design and fielding, 7:49385 (SAND—81- 
1058) 
Photochemical Reactions 
Investigations on the oxidation of water and reduction of 
nitrogen by means of photochemical production redox 
couples, 7:51034 (EUR—7609-DE) 
Pool Boiling 
Characteristics of nucleate pool boiling from porous metallic 
coatings, 7:51130 
Stratification 
Assessment of a device for thermal stratification. An 
experimental investigation of improved stratification of a 
reservoir, 7:50526 (STU—80-4119) 


WATER POLLUTION 
Environmental Transport 


Temperature Measurement 
In-situ tuff Water Migration/Heater Experiment: 
instrumentation design and fielding, 7:49385 (SAND—81- 
1058) 
Thermodynamic Properties 
Phase-equilibrium properties of coal-derived liquids. Technical 
progress report, January-June 1982, 7:49016 
(DOE/PC/30230—T3) 


WATER COOLED REACTORS 


See also BWR TYPE REACTORS 
ETR REACTOR 
HFIR REACTOR 
HFR REACTOR 
ORR REACTOR 
PWR TYPE REACTORS 
TSR-2 REACTOR 


Critical Flow 
Marviken full-scale critical-flow tests. Volume 7. Data 
accuracy. Final report, 7:50423 (EPRI-NP—2370-Vol.7) 
Fuel-Cladding Interactions 
Effect of water chemistry on the erosion-corrosion of 
aluminum in high temperature high velocity water, 7:50384 
Loss of Coolant 
Holographic investigation of nonequilibrium vapor generation 
in a two-dimensional nozzle, 7:50512 
Marviken full-scale critical-flow tests. Volume 19. Results from 
Test 11. Final report, 7:50424 (EPRI-NP—2370-Vol.19) 
Marviken full-scale critical-flow tests. Volume 3. Conclusions. 
Final report, 7:50422 (EPRI-NP—2370-Vol.3) 
Marviken full-scale critical-flow tests. Volume 7. Data 
accuracy. Final report, 7:50423 (EPRI-NP—2370-Vol.7) 
Pressure Vessels 
Irradiated nuclear pressure-vessel-steel data base. Topical 
report, 7:50316 (EPRI-NP—2428) 
Reactor Materials 
Effects of texture and microstructure on the propagation of 
iodine stress corrosion cracks in Zircaloy, 7:50330 
Reactor Safety 
Light Water Reactor Safety Technology Program. Quarterly 
report, October-December 1981, 7:50468 (SAND—82-0623) 
Marviken full-scale critical-flow tests. Volume 7. Data 
accuracy. Final report, 7:50423 (EPRI-NP—2370-Vol.7) 


WATER CURRENTS 


Current data from the Keahole Point, Hawaii, OTEC 
benchmark sites, June 1980-April 1981. Part I. June 1980- 
December 1980; Part II. December 1980-April 1981, 7:49813 
(DOE/NBM—2015777) 

Mathematical Models 

Oil drift models. Report from a technical meeting, 7:49207 
(PFO—0010) 

The subtidal response of sea level to atmospheric forcing in the 
Carolina capes, 7:51540 

Research Programs 

Promise and the challenge of alternate ocean energy 

conversion systems, 7:49805 (CONF-801203—) 
Velocity 

On the effects of buoyancy flux on continental shelf 

circulation, 7:51541 


WATER HAMMER 


Evaluation of water hammer events in light water reactor 
plants, 7:50456 (NUREG/CR—2781) 


WATER POLLUTION 


Biological Indicators 
Bioindicators for monitoring radioactive pollution of the 
marine environment. Experiments on the feasibility of 
Mytilus as a bioindicator in estuarine environments - with 
some comparisons to Fucus, 7:51563 (RISO-R—443) 
Use of oysters and related molluscs as biological monitors of 
synthetic organic pollutants, 7:50559 
Environmental Transport 
Formulations of the physicochemical processes in the ORNL 
unified transport model for toxicants (UTM-TOX). Interim 
report, 7:51553 (ORNL/TM—8013) 
Nearshore transport processes affecting the dilution and fate of 
energy-related contaminants. Progress report, 1 October 
1980-31 May 1982, 7:51543 (DOE/EV/10331—T2) 





WATER QUALITY 
Monitoring 


Monitoring 
Determination of sulfate in the aqueous environment using the 
lead electrode, 7:51542 (DOE/ET/12339—T3) 
WATER QUALITY 
Monitoring 
Water quality monitoring service in support of EPA NPDES 
permit No. HI0110272; and technical and analytical services 
in support of OTEC-I systems operation. Subcontractor final 
report, 7:51545 (DOE/NBM—2106052) 
WATER RESERVOIRS 
See also RESERVOIR ENGINEERING 
Operation 
Operation of TVA reservoirs. Annual 1979, 7:49516 
(TVA/ONR/WR—80/1) 
Sensible Heat Storage 
Assessment of a device for thermal stratification. An 
experimental investigation of improved stratification of a 
reservoir, 7:50526 (STU—80-4119) 
WATER RESOURCES 
Energy and water resources (Contains glossary), 7:50562 
(DOE/EV/10154—4) 
Power Potential 
Hydroelectric assessments by Water and Power Resources 
Service, 7:49510 (CONF-801203—) 
Resource Assessment 
Evaluation of water resources for enhanced oil recovery 
operations, Cement Field, Caddo and Grady Counties, 
Oklahoma, 7:49172 (DOE/BC/10115—1) 
Resource Conservation 
Hydrologic and economic simulation of flood control aspects 
of water resource systems. Technical paper, 7:50561 (AD- 
A—106244/7) 
Resource Development 
Water resource development and energy growth in the 
Northeast, 7:51581 (BNL—51522) 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER SOURCE HEAT PUMPS 
Design 
Overview of the various possiblities of heat extraction and 
delivery for a water/water heat pump, and an evaluation of 
their technical and economical merits, 7:50746 
Freezing 
Lake water source heat pump without icing, 7:50736 (STU— 
79-3277) 
WATER TREATMENT 
Cost 
Shale-oil-wastewater treatment by evaporation, 7:49264 (PNL- 
SA—8270) 
WATER TREATMENT PLANTS 
Gaseous Wastes 
City of Modesto digester-gas scrubber system (methane), 
7:50796 (NP—2905263) 
Meetings 
Proceeding of the conference on energy conservation: retrofit 
of municipal wastewater treatment facilities, 7:50790 
(ANL/CNSV-TM—95) 
Retrofitting 
Proceeding of the conference on energy conservation: retrofit 
of municipal wastewater treatment facilities, 7:50790 
(ANL/CNSV-TM—95) 
WATERFLOODING 
Additives 
Chemical characterization problems of water-soluble polymers, 
7:49183 
Polymers 
Improved polymers for enhanced oil recovery: synthesis and 
rheology. Fourth annual report, October 1980-September 
1981, 7:49173 (DOE/BC/10321—5) 
WATERFORD-3 REACTOR 
Reactor Operation 
Safety evaluation report related to the operation of Waterford 
Steam Electric Station, Unit No. 3. Docket No. 50-382, 
Louisiana Power and Light Company, 7:50277 (NUREG— 
0787-Suppl.3) 
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Reactor Safety 
Safety evaluation report related to the operation of Waterford 
Steam Electric Station, Unit No. 3. Docket No. 50-382, 
Louisiana Power and Light Company, 7:50277 (NUREG— 
0787-Suppl.3) 
WATERSHEDS 
See also MISSISSIPPI RIVER BASIN 
Hydrology 
Hydrologic investigation of the north Canadian river basin, 
7:51883 (NP—2902056) 
WATTS BAR-1 REACTOR 
Reactor Licensing 
Safety evaluation report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2. Docket Nos. 50-390 and 50- 
391, Tennessee Valley Authority, 7:50440 (NUREG—0847) 
Reactor Safety 
Safety evaluation report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2. Docket Nos. 50-390 and 50- 
391, Tennessee Valley Authority, 7:50440 (NUREG—0847) 
WATTS BAR-2 REACTOR 
Reactor Licensing 
Safety evaluation report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2. Docket Nos. 50-390 and 50- 
391, Tennessee Valley Authority, 7:50440 (NUREG—0847) 
Reactor Safety 
Safety evaluation report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2. Docket Nos. 50-390 and 50- 
391, Tennessee Valley Authority, 7:50440 (NUREG—0847) 
WAVE ENERGY CONVERTERS 
Design 
Development program leading to an optimized oscillating- 
water-column wave-energy converter featuring a bi- 
directional turbine, 7:50006 (SERI/TP—251-1462) 
Hydraulic Turbines 
Development program leading to an optimized oscillating- 
water-column wave-energy converter featuring a bi- 
directional turbine, 7:50006 (SERI/TP—251-1462) 
Optimization 
Development program leading to an optimized oscillating- 
water-column wave-energy converter featuring a bi- 
directional turbine, 7:50006 (SERI/TP—251-1462) 
Performance Testing 
Development program leading to an optimized oscillating- 
water-column wave-energy converter featuring a bi- 
directional turbine, 7:50006 (SERI/TP—251-1462) 
WAVE POWER 
Research Programs 
Promise and the challenge of alternate ocean energy 
conversion systems, 7:49805 (CONF-801203—) 
WAVE PROPAGATION 
Computer Codes 
WONDY V: a one-dimensional finite-difference wave- 
propagation code, 7:52451 (SAND—81-0930) 
WAVEGUIDES 
Cherenkov Radiation 
Cherenkov generator with maser cyclotron resonance 
amplification, 7:51273 (KFTI—81-26) 
WAVES (SHOCK) 
See SHOCK WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK BOSON 
See INTERMEDIATE BOSONS 
WEAK INTERACTIONS 
See also LEPTONIC DECAY 
Current Algebra 
Semi-leptonic decays of hyperons, 7:51995 (LAL—81-12) 
Weak Charged Currents 
Nontrivial generalization of Kobayashi-Maskawa formula, 
7:52018 (IFVE-NTL—81-6) 
WEAK PARTICLE DECAY 
See also LEPTONIC DECAY 
Hamiltonians 
Effective weak and non-leptonic hamiltonians for s, c, b and t 
decay, 7:52055 (UM-P—81/55) 
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WEATHERIZATION 
Cost Benefit Analysis 
Midway community energy-conservation study, 7:50713 
(DOE/BP—78) 
Potential for energy saving through weatherization of housing 
in the St. Louis region, 7:50712 (CUERS-Report—16) 
Economics 
Potential for energy saving through weatherization of housing 
in the St. Louis region, 7:50712 (CUERS-Report—16) 
Environmental Impacts 
Residential weatherization - indoor air pollution, 7:51463 
(PNL-SA—10020) 
Public Policy 
Potential for energy saving through weatherization of housing 
in the St. Louis region, 7:50712 (CUERS-Report—16) 
WECS 
See WIND TURBINES 
WEINBERG-SALAM GAUGE MODEL 
Propagator 
Photon-Z mixing the Weinberg-Salam model: Effective 
charges and the a = -3 gauge, 7:52063 
Renormalization 
Photon-Z mixing the Weinberg-Salam model: Effective 
charges and the a = -3 gauge, 7:52063 
Ward Identity 
Photon-Z mixing the Weinberg-Salam model: Effective 
charges and the a = -3 gauge, 7:52063 
WELDED JOINTS 
Fatigue 
Fracture properties of a 25 Mn austenitic steel and its welds at 
4 K, 7:50878 (NBSIR—82-1667) 
Fracture Properties 
Fracture properties of a 25 Mn austenitic steel and its welds at 
4 K, 7:50878 (NBSIR—82-1667) 
Weldments and castings for liquid helium service, 7:50877 
(NBSIR—82-1667) 
Standards 
Austenitic stainless steel welding fittings (ASME SA-403 with 
additional requirements), 7:50319 (NE-M—2-5T(1/82)) 
Stress Analysis 
Considerations in the use of welds in elevated-temperature 
nuclear components, 7:50318 (GA-A—16717) 
Tensile Properties 
Fracture properties of a 25 Mn austenitic steel and its welds at 
4 K, 7:50878 (NBSIR—82-1667) 
Weldments and castings for liquid helium service, 7:50877 
(NBSIR—82-1667) 
Ultrasonic Testing 
Single-crystal elastic constants in nondestructive evaluation of 
welds, 7:50882 (NBSIR—82-1667) 
Sound velocity as a texture probe: application to stainless-steel- 
316 welds, 7:50883 (NBSIR—82-1667) 
Ultrasonic inspection of stainless steel butt welds using 
horizontally polarized shear waves, 7:50881 (NBSIR—82- 
1667) 
WELDS 
See WELDED JOINTS 
WELL LOGGING EQUIPMENT 
Performance 
Brine resistance of window materials for a Borehole 
Televiewer tool, 7:50947 (SAND—81-2174) 
WELLMAN-GALUSHA PROCESS 
Economic Analysis 
Commercial low-Btu coal-gasification plant, 7:49026 
(DOE/RA/50334—1175(Exec.Summ.)) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VALLEY PROCESSING PLANT 
Geology 
Geologic and hydrologic research at the Western New York 
Nuclear Service Center, West Valley, New York. Progress 
report, August 1979-July 1981, 7:49414 (NUREG/CR— 
2381) 
Hydrology 
Geologic and hydrologic research at the Western New York 
Nuclear Service Center, West Valley, New York. Progress 


WIND 
Monitoring 


report, August 1979-July 1981, 7:49414 (NUREG/CR— 
2381) 
Runoff 
Geologic and hydrologic research at the Western New York 
Nuclear Service Center, West Valley, New York. Progress 
report, August 1979-July 1981, 7:49414 (NUREG/CR— 
2381) 
WEST VIRGINIA 
Black Shales 
Eastern Gas Shales Project: West Virginia No. 7 well, Wetzel 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49214 
(DOE/ET/08199—T6) 
Energy Supplies 
Report of the Task Force on Energy to the Commission on the 
Future of the South, 7:50597 (DOE/R4/10285—T1) 
Geochemical Surveys 
National uranium resource evaluation, Charlottesville 
quadrangle, Virginia and West Virginia, 7:49302 (PGJ/F— 
114(82)) 
Natural Gas Deposits 
Eastern Gas Shales Project: West Virginia No. 7 well, Wetzel 
County. Phase III report, summary of laboratory analyses 
and mechanical characterization results, 7:49214 
(DOE/ET/08199—T6) 
Uranium Deposits 
National uranium resource evaluation, Charlottesville 
quadrangle, Virginia and West Virginia, 7:49302 (PGJ/F— 
114(82)) 
WESTINGHOUSE GASIFICATION PROCESS 
Low/medium-Btu coal-gasification feasibility study, 7:49025 
(DOE/RA/20224—1) 
WETLANDS 
See also SWAMPS 
Mapping 
Air photo interpretation of mire vegetation - A study of 
methods for survey mapping, 7:51521 (SNV-PM—1433) 
WIGGLER MAGNETS 
Magnetic Fields 
Magnetometer for measuring the magnetic field integral of 
wiggler-magnet, 7:51382 (EFI—457(64)-80) 
WILD ANIMALS 
Behavior 
Arctic fox home range characteristics in an oil-development 
area, 7:49209 
Home Range 
Arctic fox home range characteristics in an oil-development 
area, 7:49209 
Population Dynamics 
Apparent rates of increase for two feral horse herds, 7:51508 
Predator-Prey Interactions 
Mortality of arctic fox pups in northern Alaska, 7:51523 
WIND 
See also STORMS 
Aerial Monitoring 
Observations of nighttime winds using pilot balloons in 
Anderson Creek Valley, Geysers, California, 7:51431 
Correlations 
Correlations of insolation and wind data for SOLMET stations 
(Includes listing of program INTDLS), 7:49527 (SAND—82- 
0094) 
Data Analysis 
Survey of the height and exposure variation of empirical 
parameters entering an empirical probability density function 
for wind speed. Final report, 7:50020 (DOE/ET/23114— 
80/1) 
Environmental Effects 
The subtidal response of sea level to atmospheric forcing in the 
Carolina capes, 7:51540 
Flow Models 
Velocity induced by the wake of a wind turbine in a shear 
layer including ground effect, 7:50058 (NE/VIND—80/31) 
Monitoring 
Long range laser anemometry with particular reference to 
wind power development, 7:50021 (NE-VIND—81-19) 





WIND POWER 
Power Potential 


Power Potential 
Windatlas for Denmark. A rational method of wind siting, 
7:50065 (RISO-R—428) 
Statistics 
Gust and gust-rise statistics of wind speed and direction for 
two strong mountain downslope wind cases for design of 
wind turbines, 7:50050 (DOE/ET/23115—80/1) 
Transients 
Gust and gust-rise statistics of wind speed and direction for 
two strong mountain downslope wind cases for design of 
wind turbines, 7:50050 (DOE/ET/23115—80/1) 
Turbulence 
An examination of turbulence statistics in the surface boundary 
layer, 7:51433 
Atmospheric boundary layer field experiment in Sweden 1980. 
Part 2. Wind and turbulence data, 7:50024 (UUIM—65) 
Velocity 
Atmospheric boundary layer field experiment in Sweden 1980. 
Part 2. Wind and turbulence data, 7:50024 (UUIM—65) 
Survey of the height and exposure variation of empirical 
parameters entering an empirical probability density function 
for wind speed. Final report, 7:50020 (DOE/ET/23114— 
80/1) 
WIND POWER 
Availability 
National wind resource assessment methodology, 7:50010 
(CONF-801203—) 
Bibliographies 
Catalogue of wind energy literature in the Risoe Library, 
7:50009 (RISO-M—2297) 
Calculation Methods 
Two-dimensional study of the maximum power that can be 
obtained from a wind turbine in a wind shear layer, 7:50056 
(FFA—134) 
Demonstration Programs 
Wind program in Ireland, 7:50073 (SERI/CP—635-1340-Vol.2) 
Energy Policy 
A national programme for wind energy: status and possibilities, 
7:50674 
Meetings 
Fifth biennial wind energy conference & workshop 
proceedings (WWV), 7:50070 (SERI/CP—635-1340-Vol.2) 
Research Programs 
Wind energy program in Norway, 7:50022 (SERI/CP—635- 
1340-Vol.2) 
Wind energy utilization in China, 7:50023 (SERI/CP—635- 
1340-Vol.2) 
Wind power activities of the electric utility industry in the 
United States, 7:50095 (SERI/CP—635-1340-Vol.2) 
Wind program in Canada, 7:50071 (SERI/CP—635-1340-Vol.2) 
Resource Assessment 
Energy self-sufficiency for Hawaii, 7:50595 (CONF-801203—) 
Executive summary. Wind-energy assessment studies in the 
Goodnoe Hills and Cape Blanco areas. Progress report, 
October 1980-September 1981, 7:50048 (DOE/BP—107) 
National wind resource assessment methodology, 7:50010 
(CONF-801203—) 
Regional wind-energy assessment program. Progress report, 
October 1980-September 1981, 7:50019 (DOE/BP—89) 
Technical and economic feasibility of wind turbines in the 
northeast United States, 7:50012 (CONF-801203—) 
Technical and economic feasibility of wind turbines in the 
northwest United States, 7:50032 (CONF-801203—) 
There's gold in them thar winds, 7:50047 (CONF-801203—) 
Wind energy program in Norway, 7:50022 (SERI/CP—635- 
1340-Vol.2) 
Wind energy program in Hawaii, 7:50030 (CONF-801203—) 
Wind energy resource assessment for the Great Lakes Region, 
7:50014 (CONF-801203—) 
Wind program in Ireland, 7:50073 (SERI/CP—635-1340-Vol.2) 
Wind resource assessment in the northeast United States, 
7:50011 (CONF-801203—) 
Wind resource assessment in the north central United States, 
7:50013 (CONF-801203—) 
Wind resource assessment in the southeast United States, 
7:50015 (CONF-801203—) 
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Wind resource assessment in the southwest United States: the 
Southern Rocky Mountain Region, 7:50016 (CONF- 
801203—) 

Wind resource assessment in the east central United States, 
7:50017 (CONF-801203—) 

Wind resource assessment in the south central United States, 
7:50018 (CONF-801203—) 

Resource Potential 

Integrated farm energy systems: near term, 7:50755 (CONF- 
801203—) 

Renewables in the US energy future: how much, how fast, 
7:50665 (CONF-801203—) 

Uses 

A national programme for wind energy: status and possibilities, 
7:50674 

Wind program in India, 7:50079 (SERI/CP—635-1340-Vol.2) 

Variations 

Gust structure analysis for WECS: design and performance 

analysis, 7:50049 (DOE/ET/23007—80-2) 
WIND POWER PLANTS 

Combined system at Farum. Project for 150 m? solar collectors 

and 9 km ground-coils for a school, 7:49866 (NP—2901836) 
Commercialization 

Overview of dispersed and central wind systems in the United 

States, 7:50028 (CONF-801203—) 
Computerized Simulation 

Turbine wake aerodynamics and the performance of arrays, 

7:50085 (SERI/CP—635-1340-Vol.2) 
Construction 

Technical description of the NIBE wind turbines, 7:50054 

(EEV—81-02) 
Demonstration Programs 

Status report on large wind turbine projects for generation of 
electricity, 7:50044 (CONF-801203—) 

Wind program in the Netherlands, 7:50078 (SERI/CP—635- 
1340-Vol.2) 

Economic Analysis 

Northeast Regional Assessment Study for solar electric options 
in the period 1980 to 2000, 7:50669 (DOE/ET/20275—1) 

WECS value analysis: a comparative assessment of four 
methods, 7:50038 (SERI/TR—211-1563) 

Economics 

Technical and economic feasibility of wind turbines in the 
southeast United States, 7:50031 (CONF-801203—) 

Technical and economic feasibility of wind turbines in the 
northwest United States, 7:50032 (CONF-801203—) 

Wind energy program in Hawaii, 7:50030 (CONF-801203—) 

Electric Generators 
Wind integration via variable speed, 7:50043 (CONF-801203—) 
Feasibility Studies 

Technical and economic feasibility of wind turbines in the 
southeast United States, 7:50031 (CONF-801203—) 

Technical and economic feasibility of wind turbines in the 
northwest United States, 7:50032 (CONF-801203—) 

Institutional Factors 

Northeast Regional Assessment Study for solar electric options 

in the period 1980 to 2000, 7:50669 (DOE/ET/20275—1) 
Market 

Estimated gross market for utility-scale wind turbines in the 

United States, 7:50034 (CONF-801203—) 
Marketing Research 

Northeast Regional Assessment Study for solar electric options 

in the period 1980 to 2000, 7:50669 (DOE/ET/20275—1) 
Noise 

Measurement of noise at the Kalkugnen pilot plant of wind 

power, 7:50041 (NE/VIND—80/33) 
Operation 

Effect of wind generator arrays on utility system operations, 

7:50087 (SERI/CP—635-1340-Vol.2) 
Performance 

Turbine wake aerodynamics and the performance of arrays, 

7:50085 (SERI/CP—635-1340-Vol.2) 
Performance Testing 


Operation start-up of the Nibe wind turbines, 7:50055 (EEV— 
81-03) 
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Planning 

Final plans for the construction of GROWIAN. Interim final 
report, 7:50042 (BMFT-FB-T—80-171) 

PGandE'’s wind development program, 7:50007 (CONF- 
801203—) 

Wind energy program in Hawaii, 7:50030 (CONF-801203—) 

Wind systems for island use: a utility perspective, 7:50008 
(CONF-801203—) 

Research Programs 

Medicine Bow wind project, 7:50096 (SERI/CP—635-1340- 

Vol.2) 
Site Selection 

Applications study for wind-energy systems at Federal 

facilities, 7:50052 (DOE/NBM—1004-Vol.1) 
Start-Up 
Operation start-up of the Nibe wind turbines, 7:50055 (EEV— 
81-03) 
WIND TURBINES 
See also VERTICAL AXIS TURBINES 
Aerodynamics 

Effects of dynamic stall on SWECS, 7:50083 (SERI/CP—635- 
1340-Vol.2) 

Measurement of the wake of an aeropower SL1000 wind 
turbine, 7:50084 (SERI/CP—635-1340-Vol.2) 

Measurements on the Gedser wind mill 1977-1979, 7:50061 
(RISO-M—2250(Rev.)) 

Spectrum of wind speed fluctuations encountered by a rotating 
blade of a wind energy conversion system: observations and 
theory, 7:50059 (PNL—4083) 

Turbine wake aerodynamics and the performance of arrays, 
7:50085 (SERI/CP—635-1340-Vol.2) 

Bibliographies 

Catalogue of wind energy literature in the Risoe Library, 

7:50009 (RISO-M—2297) 
Calculation Methods 

Two-dimensional study of the maximum power that can be 
obtained from a wind turbine in a wind shear layer, 7:50056 
(FFA—134) 

Capacity 

Utility requirements versus the capacity credit of wind 

turbines, 7:50089 (SERI/CP—635-1340-Vol.2) 
Certification 

Safety, risk, and wind energy conversion systems standards, 

7:50027 (SERI/CP—635-1340-Vol.2) 
Commercialization 

Impact of standards on SWECS commercialization, 7:50026 

(SERI/CP—635-340-Vol.2) 
Computerized Simulation 
Turbine wake aerodynamics and the performance of arrays, 
7:50085 (SERI/CP—635-1340-Vol.2) 
Demonstration Plants 
There's gold in them thar winds, 7:50047 (CONF-801203—) 
Demonstration Programs 

IEA large-scale WECS. Annual report 1980, 7:50057 (NE— 
1981-1) 

Wind program in the Netherlands, 7:50078 (SERI/CP—635- 
1340-Vol.2) 

Design 

Small-wind-turbine production evaluation and cost analysis, 

7:50039 (SERI/TR—09049-1-Vol.2) 
Economic Analysis 

County-level WECS application analysis for the Great Lakes 

region, 7:50093 (SERI/CP—635-1340-Vol.2) 
Economics 

Economic modeling of wind energy studies, 7:50029 (CONF- 
801203—) 

Economics of wind systems for agricultural applications, 
7:50037 (SERI/CP—635-1340-Vol.2) 

Technical and economic feasibility of wind turbines in the 
northeast United States, 7:50012 (CONF-801203—) 

Electric Generators 
Differences in dynamic behavior of synchronous and induction 


machines in wind turbine generators, 7:50088 (SERI/CP— 
635-1340-Vol.2) 


WIND TURBINES 
Performance Testing 


Electric Potential 
Interfacing the MOD-2 complex with the Bonneville Power 
Administration's transmission system, 7:50092 (SERI/CP— 
635-1340-Vol.2) 
Electrical Transients 
Measurements of the coupling of a windmill asynchronous 


generator into the electrical network, 7:50063 (RISO-M— 
2298) 


Energy Yield 
Theoretical and experimental power from large horizontal-axis 
wind turbines, 7:50081 (SERI/CP—635-1340-Vol.2) 
Fabrication 
Grumman WS33 wind system. Phase II: executive summary. 
Prototype construction and testing, 7:50060 (RFP—3288/1) 
Failure Mode Analysis 
Applying reliability analyses to small wind systems, 7:50068 
(SERI/CP—635-340-Vol.2) 
Small Wind Energy Conversion Systems (SWECS) safety data, 
7:50069 (SERI/CP—635-340-Vol.2) 
Feasibility Studies 
Technical and economic feasibility of wind turbines in the 
northeast United States, 7:50012 (CONF-801203—) 
Insurance 
Study of product liability insurance issues related to small wind 


energy conversion systems, 7:50035 (SERI/CP—635-340- 
Vol.2) 
Interference 

Interfacing the MOD-2 complex with the Bonneville Power 
Administration's transmission system, 7:50092 (SERI/CP— 
635-1340-Vol.2) 

Wind-turbine-generator interference to electromagnetic 
systems. Final report, April 1978-March 1979, 7:50040 
(DOE/ET/20234—T1) 

International Agreements 

IEA large-scale WECS. Annual report 1980, 7:50057 (NE— 

1981-1) 
Inverters 

Interfacing a Gemini line-synchronous, line-commutated 
inverter with a local utility and a mini-grid, 7:50091 
(SERI/CP—635-1340-Vol.2) 

Manufacturing 

Small-wind-turbine production evaluation and cost analysis, 

7:50039 (SERI/TR—09049-1-Vol.2) 
Market 

Near-term, high potential SWECS market analysis, 7:50033 
(CONF-801203—) 

Overview of dispersed and central wind systems in the United 
States, 7:50028 (CONF-801203—) 

Marketing Research 

Small wind systems applications analysis: a report on a study, 

7:50036 (SERI/CP—635-1340-Vol.2) 
Mathematical Models 

Response of wind turbines to atmospheric turbulence, 7:50082 
(SERI/CP—635-1340-Vol.2) 

Velocity induced by the wake of a wind turbine in a shear 
layer including ground effect, 7:50058 (NE/VIND—80/31) 

Measuring Instruments 

Measurements on the Gedser wind mill 1977-1979, 7:50061 

(RISO-M—2250(Rev.)) 
Mechanical Vibrations 

Energy from wind-powered oscillators. Final report, August 1, 

1979-August 1, 1980, 7:50053 (DOE/R5/10129—T1) 
Noise 

Interfacing the MOD-2 complex with the Bonneville Power 
Administration's transmission system, 7:50092 (SERI/CP— 
635-1340-Vol.2) 

Performance 

Comparison of wind turbine performance prediction and 
measurement, 7:50097 (SERI/CP—635-1340-Vol.2) 

Utility-oriented examination of test data from large wind 
turbines, 7:50046 (CONF-801203—) 

Performance Testing 

Effect of yaw on horizontal-axis wind-turbine loading and 
performance, 7:50051 (DOE/NASA/20320—35) 

Foreign and privately funded large wind turbine test programs, 
7:50090 (SERI/CP—635-1340-Vol.2) 





WIND TURBINES 
Performance Testing 


Power measurements on a 15 kW windmill from "Jydsk 
Vindkraft", 7:50062 (RISO-M—2269) 

Progress on the development of international testing practices 
for wind energy conversion systems, 7:49542 (SERI/CP— 
635-340-Vol.2) 

Some observations on results of rotor performance testing, 
7:50098 (SERI/CP—635-1340-Vol.2) 

Regulations 

Impact of federal legislation on wind energy systems, 7:50025 

(CONF-801203—) 
Reliability 

Applying reliability analyses to small wind systems, 7:50068 
(SERI/CP—635-340-Vol.2) 

Electrical safety and reliability testing at RF WSTC, 7:50080 
(SERI/CP—635-1340-Vol.2) 

General reliability and safety methodology and its application 
to wind energy conversion systems, 7:50067 (SERI/CP— 
635-340-Vol.2) 

Research Programs 

VELE Project: wind energy R & D programs at ENEL, 
7:50077 (SERI/CP—635-1340-Vol.2) 

Wind energy R & D in the United Kingdom, 7:50074 
(SERI/CP—635-1340-Vol.2) 

Wind program in Sweden, 7:50072 (SERI/CP—635-1340- 
Vol.2) 

Wind program in Denmark, 7:50075 (SERI/CP—635-1340- 
Vol.2) 

Wind program in the Federal Republic of Germany and 
current wind energy projects, 7:50076 (SERI/CP—635-1340- 
Vol.2) 

Wind program in India, 7:50079 (SERI/CP—635-1340-Vol.2) 

Risk Assessment 

Small Wind Energy Conversion Systems (SWECS) safety data, 

7:50069 (SERI/CP—635-340-Vol.2) 
Rotors 

Some observations on results of rotor performance testing, 

7:50098 (SERI/CP—635-1340-Vol.2) 
Safety 

Electrical safety and reliability testing at RF WSTC, 7:50080 
(SERI/CP—635-1340-Vol.2) 

General reliability and safety methodology and its application 
to wind energy conversion systems, 7:50067 (SERI/CP— 
635-340-Vol.2) 

Small Wind Energy Conversion Systems (SWECS) safety data, 
7:50069 (SERI/CP—635-340-Vol.2) 

Safety Standards 

Safety, risk, and wind energy conversion systems standards, 

7:50027 (SERI/CP—635-1340-Vol.2) 
Site Selection 

Federal applications for wind energy systems, 7:50094 
(SERI/CP—635-1340-Vol.2) 

Site assessment techniques for large wind turbines, 7:50102 
(SERI/CP—635-1340-Vol.2) 

Site prospecting techniques for large wind turbines: case 
example-southwest Tehachapi Mountain Region, California, 
7:50101 (SERI/CP—635-1340-Vol.2) 

Standards 

Impact of standards on SWECS commercialization, 7:50026 

(SERI/CP—635-340-Vol.2) 
Testing 

Development tests for the 2.5 megawatt MOD-2 wind turbine 
generator, 7:50100 (SERI/CP—635-1340-Vol.2) 

Grumman WS33 wind system. Phase II: executive summary. 
Prototype construction and testing, 7:50060 (RFP—3288/1) 

Standard measurements on windmills at the test station for 
minor windmills, 7:50064 (RISO-M—2325) 

Turbulence 

Measurement of the wake of an aeropower SL1000 wind 
turbine, 7:50084 (SERI/CP—635-1340-Vol.2) 

Response of wind turbines to atmospheric turbulence, 7:50082 
(SERI/CP—635-1340-Vol.2) 

Turbine wake aerodynamics and the performance of arrays, 
7:50085 (SERI/CP—635-1340-Vol.2) 

Uses 

County-level WECS application analysis for the Great Lakes 

region, 7:50093 (SERI/CP—635-1340-Vol.2) 
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Small wind systems applications analysis: a report on a study, 

7:50036 (SERI/CP—635-1340-Vol.2) 
Wind Loads 
Effect of yaw on horizontal-axis wind-turbine loading and 
performance, 7:50051 (DOE/NASA/20320—35) 
WINDOWS 
Shutters 
Thermal insulation effect of window shutters, 7:50740 
Thermal Insulation 
Thermal insulation effect of window shutters, 7:50740 
WINKLER PROCESS 

Coal to methanol feasibility study: Beluga methanol project. 

Final report, 7:49494 (DOE/RA/50299—1119-Exec.Summ.) 
WISCONSIN 
Electric Utilities 

Electric-power and natural gas in Wisconsin, 7:50632 (CONF- 

800184—) 
Energy Conservation 
Energy development and demonstration program: year-end 
report, 7:50673 (NP—2903702) 
Energy Extension Service 
Wisconsin energy extension service, 7:50581 (CONF-800184—) 
Gas Utilities 

Electric-power and natural gas in Wisconsin, 7:50632 (CONF- 
800184—) 

Renewable Energy Sources 

Energy development and demonstration program: year-end 
report, 7:50673 (NP—2903702) 

Uranium Deposits 

National Uranium Resource Evaluation: Eau Claire 
Quadrangle, Wisconsin and Minnesota, 7:49300 (PGJ/F— 
071-82) 

Wind Power 

Wind energy resource assessment for the Great Lakes Region, 
7:50014 (CONF-801203—) 

W-L SULFUR DIOXIDE RECOVERY PROCESS 
Comparative Evaluations 

Economic assessment of advanced flue gas desulfurization 
processes. Final report, 7:49085 (DOE/MC/08333— 
1115(Vol.1)) 

Economic assessment of advanced flue gas desulfurization 
processes. Final report. Volume 2. Appendices G, H, and I, 
7:49086 (DOE/MC/08333—1115(Vol.2)) 

Economic Analysis 

Economic assessment of advanced flue gas desulfurization 
processes. Final report, 7:49085 (DOE/MC/08333— 
1115(Vol.1)) 

Economic assessment of advanced flue gas desulfurization 
processes. Final report. Volume 2. Appendices G, H, and I, 
7:49086 (DOE/MC/08333—1115(Vol.2)) 

WNP-1 REACTOR 
Containment Shells 

Reliability analysis of steel-containment strength, 7:50445 

(NUREG/CR—2442) 
WwooD 
Acid Hydrolysis 

Ethanol from hardwood by continuous acid hydrolysis and 
fermentation, 7:49504 

Factors affecting alcohol fermentation of wood acid 
hydrolysate, 7:49668 

Partial acid hydrolysis of poplar wood as a pretreatment for 
enzymatic hydrolysis, 7:49652 

Enzymatic Hydrolysis 

Partial acid hydrolysis of poplar wood as a pretreatment for 

enzymatic hydrolysis, 7:49652 
Fermentation 

Ethanol from hardwood by continuous acid hydrolysis and 
fermentation, 7:49504 

Factors affecting alcohol fermentation of wood acid 
hydrolysate, 7:49668 

Gasification 

Catalytic generation of methanol synthesis gas from wood, 
7:49614 (PNL-SA—10172) 

Synthesis gas from biomass: operating data on a 1-ton/day 
oxygen gasifier, 7:49628 (SERI/TP—234-1455) 
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Wood gasification using a 40 in. diameter fluidized bed reactor, 

7:49490 
Hydrolysis 

Characterization and methane fermentation of soluble products 

from staged autohydrolysis of wood, 7:49656 
Liquefaction 

Chemistry and stoichiometry of wood liquefaction, 7:49659 

Description and utilization of product from direct liquefaction 
of biomass, 7:49661 

Pyrolysis 

Direct observation of pyrolysis behavior of carbonaceous 
solids in a hot steam-argon environment, 7:49629 
(SERI/TP—234-1524) 

Kinetic investigation of wood pyrolysis, 7:49641 

Weight 

Production and use of industrial wood and bark residues in the 
Tennessee Valley, 1979 (with additional totals for the state 
of Tennessee), 7:49638 (TVA/ONR/LFR—81/5) 

WOOD BURNING APPLIANCES 
See also WOOD BURNING FURNACES 
Energy Efficiency 

Testing of the effectivity of wood fired stoves and fire places 
including the results from 10 tests, 7:49634 (SP-RAPP— 
1981-19) 

Performance Testing : 

Testing of the effectivity of wood fired stoves and fire places 
including the results from 10 tests, 7:49634 (SP-RAPP— 
1981-19) 

WOOD BURNING FURNACES 
Environmental Impacts 

Health and environmental effects of residential wood heat, 

7:49558 (CONF-801203—) 
Operation 

Performance of a revised overfire air injection system in a 

wood refuse fired spreader-stoker furnace, 7:51156 
Performance 

Performance of a revised overfire air injection system in a 

wood refuse fired spreader-stoker furnace, 7:51156 
WOOD FUELS 
Availability 

Social constraints on the availability of renewable resources for 

energy, 7:50654 (CONF-801203—) 
Demand Factors 

Implementation of renewable energy technologies in the face 

on institutional constraints, 7:50710 (CONF-801203—) 
Drying 

Basic studies of the drying and storage of chips. Progress 

report 2, 7:49506 (NE/BIO—81/18) 
Economics 

Economics of wood resource supply, 7:49650 

Implications of selected wood use scenarios for the production 
of energy and industrial materials, 7:49649 

Government Policies 

Implications of selected wood use scenarios for the production 

of energy and industrial materials, 7:49649 
Storage 

Basic studies of the drying and storage of chips. Progress 

report 2, 7:49506 (NE/BIO—81/18) 
WOOD PRODUCTS INDUSTRY 


See also FURNITURE INDUSTRY 
PAPER INDUSTRY 


Energy Efficiency 
Industrial energy-efficiency-improvement program, 7:50766 
(DOE/CE—0015) 
Wood Wastes 
Guide to 1975 wood residue volumes in the 125 Tennessee 
Valley counties, 7:49637 (TVA—2902407) 
WOOD WASTES 
Combustion 
Feasibility study for non-conventional fuel use for an industrial 
integrated energy system, La Grange, Georgia, 7:50794 
(DOE/CS/40245—T1) 
Drying 
Basic studies of the drying and storage of chips. Progress 
report 2, 7:49506 (NE/BIO—81/18) 
Inventories 
Guide to 1975 wood residue volumes in the 125 Tennessee 
Valley counties, 7:49637 (TVA—2902407) 


Storage 
Basic studies of the drying and storage of chips. Progress 
report 2, 7:49506 (NE/BIO—81/18) 
Waste Product Utilization 
Promoting biomass conversion to energy in California, 7:49561 
(CONF-801203—) 
Weight 
Production and use of industrial wood and bark residues in the 
Tennessee Valley, 1979 (with additional totals for the state 
of Tennessee), 7:49638 (TVA/ONR/LFR—81/5) 
WOOD-FUEL POWER PLANTS 
Cogeneration 
Use of biomass for electrical generation and cogeneration: 
Bonneville Power Administration's experience, 7:49559 
(CONF-801203—) 
Feasibility Studies 
Use of biomass for electrical generation and cogeneration: 
Bonneville Power Administration’s experience, 7:49559 
(CONF-801203—) 
WORKERS 
See PERSONNEL 
WORKING FACES 
Measuring Methods 
Coal face measurement system for underground use. Final 
report, 7:49131 (NASA-CR—161849) 
WORKING FLUIDS 
Thermodynamic Properties 
Determination of properties of fluids for solar-cooling 
applications. Literature survey, 7:49876 (SRI-PYU—2221) 
WORKING (MATERIALS) 
See MATERIALS WORKING 
WPPSS NUCLEAR PROJECT NO. 1 
See WNP-1 REACTOR 
WWER TYPE REACTORS 
Loss of Coolant 
Behaviour of organic iodides under PWR accident conditions, 
7:50462 (SAAS—284) 
WWR-S-PRAGUE REACTOR 
Modifications 
Safety report on WWR-S reactor, 7:50378 (UJV—5768-R,D) 
Reactor Safety 
Safety report on WWR-S reactor, 7:50378 (UJV—5768-R,D) 
Risk Assessment 
Safety report on WWR-S reactor, 7:50378 (UJV—5768-R,D) 
WYOMING 
Air Quality 
Western oil-shale development: a technology assessment. 
Volume 3: air-quality impacts, 7:49275 (PNL—3830-Vol.3) 
Coal Deposits 
Western Coal Planning Assistance Project. Fact book for 
Western coal/energy development (Montana, North Dakota, 
Wyoming), 7:50624 (NP—2902298) 
Coal Mines 
Western Coal Planning Assistance Project. Fact book for 
Western coal/energy development (Montana, North Dakota, 
Wyoming), 7:50624 (NP—2902298) 
Geochemical Surveys 
National uranium resource evaluation, Cheyenne Quadrangle, 
Wyoming, Colorado, and Nebraska, 7:49303 (PGJ/F— 
115(82)) 
HTGR Type Reactors 
HTGR cogeneration-plant project evaluation for 
Intermountain Region, 7:50309 (GCRA-S—003) 
Process Heat Reactors 
HTGR cogeneration-plant project evaluation for 
Intermountain Region, 7:50309 (GCRA-S—003) 
Uranium Deposits 
National uranium resource evaluation, Cheyenne Quadrangle, 
Wyoming, Colorado, and Nebraska, 7:49303 (PGJ/F— 
115(82)) 
National Uranium Resource Evaluation. Thermopolis 
Quadrangle, Wyoming, 7:49294 (PGJ/F—030-82) 
Wind Power 
Technical and economic feasibility of wind turbines in the 
northwest United States, 7:50032 (CONF-801203—) 





X RADIATION 
Wind Power Plants 


Wind Power Plants 
Technical and economic feasibility of wind turbines in the 
northwest United States, 7:50032 (CONF-801203—) 


X 


X RADIATION 
Cell Killing 
Comprehensive technical report covering the period 1968-1977, 
7:51725 (DOE/ER/03634—T1) 
Gratings 
Gold transmission gratings with submicrometer periods and 
thickness > 0.5 ym, 7:51391 (UCRL—87025) 
XANTHINES 
See also URIC ACID 
Biological Effects 
Development of Na* -dependent hexose transport in vitro, 
7:51630 (CONF-8106239—2) 
XENON 
Compression 
Shock compression of liquid xenon to 130 GPa (1.3 Mbar), 
7:50966 
Pion Plus Reactions 
Double charge exchange of zsup(+) mesons with 2.9 GeV/c 
momentum, 7:51986 (ITEF—71(1981)) 
XENON 125 
Gamma Dosimetry 
Preparation and dosimetry of reactor-produced Xe-125 for 
ventilation scintigraphy, 7:51693 
Isotope Production 
Preparation and dosimetry of reactor-produced Xe-125 for 
ventilation scintigraphy, 7:51693 
XENON 133 
Adsorption 
Adsorption of Xe-133 by activated carbon. Experimental 
results, 7:51494 (STUDSVIK-K2—80-458) 
XI PARTICLES 
Semileptonic Decay 
Semi-leptonic decays of hyperons, 7:51995 (LAL—81-12) 
X-RAY EQUIPMENT 
See also BEAM OPTICS 
X-RAY SOURCES 
Flash Tubes 
Continuously pumped flash x-ray system, 7:51337 (INIS-mf— 
6937) 
X-RAY LASERS 
Kinetic Equations 
Kinetic equation for the two-level system interacting with 
electromagnetic field, 7:52266 (JINR-R—17-81-465) 
X-RAY RADIOGRAPHY 
Applicability of point spread functions in radiography analysis, 
7:51338 (INIS-mf—6937) 
Comparative Evaluations 
Use of radionuclides in medicine, 7:51057 (INIS-mf—6967) 
Efficiency 
Film and screens efficiency in x-ray radiography, 7:51668 
(INIS-mf—6937) 
Energy Dependence 
Optimal x-ray energy for radiography of aluminum objects, 
7:50859 (INIS-mf—6937) 
Flash Tubes 
Continuously pumped flash x-ray system, 7:51337 (INIS-mf— 
6937) 
Image Processing 
Processing of x-ray images, 7:51677 
Optimization 
Optimal x-ray energy for radiography of aluminum objects, 
7:50859 (INIS-mf—6937) 
X-RAY RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
X-RAY SOURCES 
Calibration Standards 
Standard radiation facility of Japan Atomic Energy Research 
Institute, 7:52246 (UTNL-R—0080) 
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X-RAY SPECTROMETERS 
Bragg Reflection 
Geometrical aberrations in curved Bragg crystal spectrometers, 
7:51349 (JINR—E-13-81-269) 
Geometrical Aberrations 
Geometrical aberrations in curved Bragg crystal spectrometers, 
7:51349 (SINR—E-13-81-269) 
HglI2 Semiconductor Detectors 
Study of low noise preamplifier systems for use with room 
temperature mercuric iodide (HglI2) x-ray detectors, 7:51322 
(CONF-801103—67) 
XYLOSE 
Fermentation 
Fermentation of xylose by bacillus macerans, 7:49605 (LBL— 
14648) 
Isomerization 
Ethanol production from xylose by enzymic isomerization and 
yeast fermentation, 7:49666 
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YANKEE CONNECTICUT REACTOR 
See CONNECTICUT YANKEE REACTOR 
YANKEE ROWE REACTOR 
See ROWE YANKEE REACTOR 
YEASTS 
Culture Media 

Elucidating the transition between submerged culture and 

solid-state bakers’ yeast fermentations, 7:49679 
Genetic Variability 

Applications of mutant yeast strains with low glycogen storage 

capability, 7:49685 
Growth 
Elucidating the transition between submerged culture and 
solid-state bakers’ yeast fermentations, 7:49679 
Viability 
Rapid determination of yeast viability, 7:49686 
YTTERBIUM 
Activation Analysis 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Data report: Jean Lake Area, Nevada. National Uranium 
Resource Evaluation Program, 7:49282 (DPST—81-141-32) 

Instrumental activation analysis of molybdenites, 7:50982 (ZfI- 
Mitt—46) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

National Uranium Resource Evaluation Program. Data report: 
Kettle Falls Area, Washington, 7:49287 (GJBX—134-82) 

Mass Spectroscopy 

Methodical investigations of mass spectroscopic analysis of 
geological samples with relatively high contents of rare 
earths, 7:50979 (Zfl-Mitt—46) 

Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

YTTRIUM 
Activation Analysis 

Gamma activation analysis with the MT 22 microtron and its 
applicability to geological samples and raw silicon. 
Determination of lead, 7:50981 (Zfl-Mitt—46) 

Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 
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Mass Spectroscopy 
Methodical investigations of mass spectroscopic analysis of 
geological samples with relatively high contents of rare 
earths, 7:50979 (Zfl-Mitt—46) 
Trace Amounts 
Mass spectroscopic analysis of calcium fluoride monocrystals, 
7:50980 (Zf1-Mitt—46) 
YTTRIUM OXIDES 
Electrodeposition 
Ceramic thermal-barrier coating by electron-beam physical 
vapor deposition: microstructural dependence on the 
temperature of formation. Final report, June 1-August 31, 
1981, 7:50934 (DOE/ET/12292—T2) 


zZ 


ZEA MAYS 
See MAIZE 
ZEOLITES 
Structural Chemical Analysis 
X-ray absorption studies of Cu(en)** Z exchanged Y zeolite, 
7:51002 
ZERO POWER REACTORS 
See also ORNL-PCA REACTOR 
Criticality 

Calculational and experimental studying the boundary 
resonance effect on the criticality and fission rate in the 
BFS-40 critical assembly, 7:50359 (FEI—1142) 

Gamma Radiation 

Dose levels and neutron reaction rates for HPRR and SHEBA, 

7:49311 (CONF-820609—69) 
Neutron Flux 

Dose levels and neutron reaction rates for HPRR and SHEBA, 

7:49311 (CONF-820609—69) 
ZINC 
Activation Analysis 

Application of neutron-activation analysis to the determination 
of leach rates of simulated nuclear-waste forms, 7:49337 
(ANL—81-34) 

Emission Spectroscopy 

Data report: Illinois, Indiana, Kentucky, Tennessee, and Ohio. 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
7:49283 (DPST—81-146-25) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sacramento quadrangle, California, 7:49284 
(GJBX—22-82) 

Leaching 

Evaluation of bulk properties of radwaste glass and ceramic 
container materials to determine long-term stability, 7:49371 
(NUREG/CR—2737) 

Spectrophotometry 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance. 
Data report: western United States, 7:49286 (GJBX—132-82) 

ZINC 65 
Radiation Monitoring 

Studies of activation products in the terrestrial environment of 
three Swedish nuclear power stations (At Oskarshamn, 
Ringhals, and Barsebaeck.), 7:50345 (LUNFD6/NFRA— 
3031) 

Radioecological Concentration 

Environmental radioactivity in Denmark in 1980, 7:51491 

(RISO-R—447) 
ZINC 66 TARGET 
Carbon 12 Reactions 
Collective band structure to high spin and shape coexistence in 
Kr, 7:52142 
ZINC ALLOYS 
Crystal Structure 
U-Zn (uranium-zinc) system, 7:50923 
Phase Diagrams 
U-Zn (uranium-zinc) system, 7:50923 


ZIRCALOY 
Corrosion 


ZINC ARSENIDES 
Electrical Properties 

Synthesis, evaluation and defect compensation of tetrahedral 
glasses as possible solar cell materials. Final report, February 
1, 1979-April 30, 1980, 7:49584 (DOE/ET/23039—4) 

Optical Properties 

Synthesis, evaluation and defect compensation of tetrahedral 
glasses as possible solar cell materials. Final report, February 
1, 1979-April 30, 1980, 7:49584 (DOE/ET/23039—4) 

Vacuum Evaporation 

Synthesis, evaluation and defect compensation of tetrahedral 
glasses as possible solar cell materials. Final report, February 
1, 1979-April 30, 1980, 7:49584 (DOE/ET/23039—4) 

ZINC CHLORIDES 
Catalytic Effects 

Zinc chloride catalyzed decomposition of 1,2- 
dihydronaphthalene at 165 °C, a coal-related model 
compound study, 7:51022 

ZINC PHOSPHIDE SOLAR CELLS 
Electrical Properties 

Promising new photovoltaic materials, 7:49574 (CONF- 

801203—) 
Fabrication 

Promising new photovoltaic materials, 7:49574 (CONF- 
801203—) 

ZnsP? as an improved semiconductor for photovoltaic solar 
cells. Final report, September 1, 1978-March 31, 1982, 
7:49632 (SERI/TR—8062-1-T16) 

ZnsP2 as an improved semiconductor for photovoltaic solar 
cells. Thirteenth quarterly report, September 1, 1981- 
November 30, 1981, 7:49623 (SERI/PR—8062-1-T15) 

Heterojunctions 

ZnsP? as an improved semiconductor for photovoltaic solar 
cells. Final report, September 1, 1978-March 31, 1982, 
7:49632 (SERI/TR—8062-1-T16) 

ZnsP2 as an improved semiconductor for photovoltaic solar 
cells. Thirteenth quarterly report, September 1, 1981- 
November 30, 1981, 7:49623 (SERI/PR—8062-1-T15) 

ZINC PHOSPHIDES 
Crystal Doping 

ZnsP2 as an improved semiconductor for photovoltaic solar 
cells. Thirteenth quarterly report, September 1, 1981- 
November 30, 1981, 7:49623 (SERI/PR—8062-1-T15) 

ZINC-BROMINE BATTERIES 
Performance Testing 

Flowing-electrolyte-battery testing and evaluation, 7:50536 

(SAND—82-0381C) 
Research Programs 

Present development status of Exxon’s zinc-bromine battery for 

bulk energy storage, 7:50537 (SAND—82-7044C) 
ZINC-CHLORINE BATTERIES 
Commercialization 

Zinc-chloride energy-storage systems, 7:50530 (CONF- 

801203—) 
Demonstration Programs 

Zinc-chloride energy-storage systems, 7:50530 (CONF- 

801203—) 
ZION STATION UNIT-1 
See ZION-1 REACTOR 
ZION-1 REACTOR 
Auxiliary Water Systems 

San Onofre/Zion auxiliary feedwater system seismic fault tree 

modeling, 7:50476 (UCRL—15491) 
Seismic Effects 

San Onofre/Zion auxiliary feedwater system seismic fault tree 

modeling, 7:50476 (UCRL—15491) 
ZIRCALOY 
Fracture Properties 

Materials science division light-water-reactor safety research 
program. Quarterly progress report, October - December 
1981, 7:50444 (NUREG/CR—2437-Vol.4) 

Stress Corrosion 

Effects of texture and microstructure on the propagation of 

iodine stress corrosion cracks in Zircaloy, 7:50330 
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ZIRCALOY 2 
Comparative Evaluations 


ZIRCALOY 2 
Comparative Evaluations 

Long-term test results of promising new zirconium alloys, 

7:50830 (CNEN-RT/MET—(80)2) 
Corrosion 

Corrosion of irradiated Zircaloy and Zircaloy/Inconel 
assemblies, 7:50891 (STUDSVIK—80/2) 

Long-term test results of promising new zirconium alloys, 
7:50830 (CNEN-RT/MET—(80)2) 

Crack Propagation 

Hydrogen induced dealyed fraction in irradiated Zircaloy-2, 

7:50893 (STUDSVIK-K4—81-45) 
Creep 

Some observations on time-hardening and strain-hardening 

rules for creep in Zircaloy-2, 7:50325 
Oxidation 

Application of alternating current impedance measurements to 
characterize zirconium alloy oxidation films, 7:50862 
(KAPL—4149) 

Model for the transition in the oxidation of zirconium-base 
alloys (LWBR development program), 7:50247 (WAPD- 
TM—1501) 

Physical Radiation Effects 

Corrosion of irradiated Zircaloy and Zircaloy/Inconel 

assemblies, 7:50891 (STUDSVIK—80/2) 
Strain Hardening 

Some observations on time-hardening and strain-hardening 

rules for creep in Zircaloy-2, 7:50325 
Stress Intensity Factors 

Hydrogen induced dealyed fraction in irradiated Zircaloy-2, 

7:50893 (STUDSVIK-K4—81-45) 
Yield Strength 

Long-term test results of promising new zirconium alloys, 

7:50830 (CNEN-RT/MET—(80)2) 
ZIRCALOY 4 
Corrosion 

Corrosion of irradiated Zircaloy and Zircaloy/Inconel 
assemblies, 7:50891 (STUDSVIK—80/2) 

Improved characterization of aqueous corrosion kinetics of 
zircaloy-4, 7:50863 (KAPL—4153) 

Oxidation 

Application of alternating current impedance measurements to 
characterize zirconium alloy oxidation films, 7:50862 
(KAPL—4149) 

Model for the transition in the oxidation of zirconium-base 
alloys (LWBR development program), 7:50247 (WAPD- 
TM—1501) 

Physical Radiation Effects 

Corrosion of irradiated Zircaloy and Zircaloy/Inconel 

assemblies, 7:50891 (STUDSVIK—80/2) 
Thermal Stresses 

Thermal tests to investigate stability of externally pressurized 
Zircaloy-4 tubing over axial gaps (LWBR Development 
Program), 7:50248 (WAPD-TM—1509) 

ZIRCONIUM 
Activation Analysis 

Application of neutron-activation analysis to the determination 
of leach rates of simulated nuclear-waste forms, 7:49337 
(ANL—81-34) 

Gamma activation analysis with the MT 22 microtron and its 
applicability to geological samples and raw silicon. 
Determination of lead, 7:50981 (ZfI-Mitt—46) 

Solvent-refined-coal (SRC) process: trace elements. Research 
and development report No. 53. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Final report, 7:48988 (DOE/ET/10104—52) 
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Emission Spectroscopy 
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See INIS-mf-6886 

See INIS-mf-6887 

See INIS-mf-6888 

See INIS-mf-6889 

See INIS-mf-6890 

See INIS-mf-6891 

(CECAM workshop on the flux limeter and heat flow insta- 
bilities, Orsay, France, 14 Sep-2 Oct 1981) 

See LA-UR-82-500 

(Workshop on high-resolution, large-acceptance spectrom- 
eters, Argonne, IL, USA, 8-11 Sep 1981) 

See ANL/PHY-81-2 

See LA-UR-82-340 

(IEEE symposium on nuclear science, San Francisco, CA, 
USA, 21-23 Oct 1981) 

See LBL-13486 

See LBL-12775 

See BNL-30620 

(Electrochemical Society conference, Denver, CO, USA, 11- 
16 Oct 1981) 

See SERI/TP-233-1500 

See SERI/TP-255-1513 

(25. conference on analytical chemistry and nuclear technol- 
ogy, Gatlinburg, TN, USA, 6 Oct 1981) 

See HEDL-SA-2383-FP 

(23. annual meeting of the division of plasma physics of the 
APS, New York, NY, USA, 12-16 Oct 1981) 

See UCRL-86424 

(9. symposium on engineering problems of fusion research, 
Chicago, IL, USA, 26-29 Oct 1981) 

See BNL-30316 

See HEDL-SA-2394-FP 

See EGG-M-09881 

See EGG-M-09781 

See EGG-M-09481 

See EGG-M-10281 

See GA-A-16495 

See GA-A-16535 

See GA-A-16507 

See GA-A-16496 

See GA-A-16476 

See GA-A-16503 

See GA-A-16473 

(5. biennial wind energy conference and workshop, Washing- 
ton, DC, USA, 5-8 Oct 1981) 

See DOE/NASA/20320-35 

See SERI/CP-635-1340-Vol.2 

(International energy storage conference, Seattle, WA, USA, 
19-21 Oct 1981) 

See PNL-SA-10347-Vol.1 

See PNL-SA-10347-Vol.2 

(IAEA advisory group meeting on nuclear data for radiation 
damage and safety, Vienna, Austria, 12-16 Oct 1981) 

See CEA-CONF-5949 

(Workshop on parameterization of mixed layer diffusion, Las 
Cruces, NM, USA, 20-22 Oct 1981) 

See LA-UR-82-204 

(AIP conference on pion production and absorption in 
nuclei, Bloomington, IN, USA, 22-24 Oct 1981) 

See DOE/ER/03244-87 

(Solar Thermal Test Facility Users Association meeting, Al- 
buquerque, NM, USA, 26-27 Oct 1981) 

See SERI/TP-215-1509 

(52. annual executive conference, Palm Springs, CA, USA, 
19-21 Oct 1981) 

NTIS, PC A02/MF AO1 

(Workshop on semiconductor detectors in high energy phys- 
ics, Batavia, IL, USA, 1 Oct 1981) 

See BNL-30815 
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Availability 


(Autumn meeting on metallurgy, Paris, France, 20-22 Oct 
1981) 

See CEA-CONF-6071 

See CEA-CONF-6051 

(Conference on nuclear technology in developing countries: 
problems and prospects, Trieste, Italy, 12-16 Oct 1981) 

See IPNO-81-15 

(39. Town Hall conference on Arizona’s energy future: 
making the transition to a new mix, Yuma, AZ, USA, 25-28 
Oct 1981) 

NTIS, PC A10/MF AOl - Arizona Academy, 912 Arizona 
Title Bldg., Phoenix, AZ 85003 $7.00 

(1. annual EPRI contractors conference on coal gasification, 
Palo Alto, CA, USA, 28-29 Oct 1981) 

See EPRI-AP-2394 

(Winter annual meeting of the ASME Technology and Soci- 
ety Division, Washington, DC, USA, 15-20 Nov 1981) 

New York, NY; ASME (1981). 

J. Heat Transfer, 19: 31-40(1981) 

J. Heat Transfer, 19: 49-63(1981) 

J. Heat Transfer, 19: 77-88(1981) 

(ANS winter meeting, San Francisco, CA, USA, 29 Nov-4 
Dec 1981) 

Trans. Am. Nucl. Soc., 39: 1-1076(1981) 

See EGG-M-03581 

See HEDL-SA-2477-FP 

See HEDL-SA-2467-S 

See HEDL-SA-2493-FP 

See HEDL-SA-2468 

See HEDL-SA-2414-FP 

See HEDL-SA-2462-FP 

See HEDL-SA-2436 

See HEDL-SA-2410-FP 

See UCRL-86975 

See HEDL-SA-2500-FP 

(Annual meeting of the Institute of Chemical Engineers, 
New Orleans, LA, USA, 8-12 Nov 1981) 

See DOE/ER/10645-3 

(American Vacuum Society national symposium, Anaheim, 
CA, USA, 3-6 Nov 1981) 

NTIS, PC A02/MF AOI 

See GA-A-16475 

(International conference on neutron irradiation effects, Ar- 
gonne, IL, USA, 9-12 Nov 1981) 

See HEDL-SA-2199 

(109. annual meeting of the American Public Health Associ- 
ation, Los Angeles, CA, USA, 1-5 Nov 1981) 

See BNL-30746 

(6. workshop on geothermal reservoir engineering, Stanford, 
CA, USA, 16-18 Dec 1981) 

See LBL-13782 

(20. IEEE conference on decision and control, San Diego, 
CA, USA, 16-18 Dec 1981) 

NTIS, PC A02/MF AO1 

NTIS, PC A02/MF A0O1 

(Workshop on statistical data base management, Menlo Park, 
CA, USA, 2-4 Dec 1981) 

See LBL-13851 

(Alternate fuels reactor workshop, La Jolla, CA, USA, 7-8 
Dec 1981) 

See SAI-023-82-043LJ 

(International conference on lasers, New Orleans, LA, USA, 
14-18 Dec 1981) 

See LA-UR-82-112 

See UCRL-87078 

(SLC workshop on experimental use of the SLAC linear col- 
lider, Stanford, CA, USA, 17-19 Dec 1981) 

See SLAC-247 

(National conference on polymeric materials and their appli- 
cations, Trinandrum, Kerala State, India, 28-29 Dec 1981) 
See BNL-31096 

(7. North American annual MUSE meeting, Ft Lauderdale, 
FL, USA, 7-11 Dec 1981) 

See GA-A-16590 

(SPIE optical coatings for energy efficiency and solar appli- 
cations conference, Los Angeles, CA, USA, 25-29 Jan 1982) 
See SAND-82-7005C 

See LBL-13753 

(8. photovoltaic concentrator project integration meeting, Al- 
buquerque, NM, USA, 27-28 Jan 1982) 

See SAND-82-0239 

(High temperature materials workshop, Cocoa Beach, FL, 
USA, 21-22 Jan 1982) 

See SAND-82-0263C 
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Availability 


(EPRI workshop on emergency planning, Bethesda, MD, 
USA, 1 Jan 1982) 

See UCRL-87426 

(17. Recontre de Moriond workshop on new flavours, Les 
Arcs, France, 24-30 Jan 1982) 

See BNL-31198 

(2. workshop on the oil shale health and environmental risk 
analysis, San Diego, CA, USA, 14-15 Jan 1982) 

NTIS, PC A05/MF A0l1 

(Devel’s staircase and order without periodicity in classical 
condensed matter, Aussois, France, 26-29 Jan 1982) 

See LA-UR-82-1266 

(AICHE 1982 national winter meeting, Orlando, FL, USA, 
28 Feb-3 Mar 1982) 

NTIS, PC A02/MF A0O1 

See DPSPU-81-30-20 

See LBL-14077 

(Enhanced oil recovery conference, New Orleans, LA, USA, 
3-4 Feb 1982) 

See DOE/BETC/OP-82/4 

(3. project integration meeting, Albuquerque, NM, USA, 9- 
11 Feb 1982) 

See SAND-82-0309 

(SAS Users Group international meeting, San Francisco, CA, 
USA, 14-17 Feb 1982) 

NTIS, PC A02/MF A01 

(Los Alamos meson physics facility II workshop, Los 
Alamos, NM, USA, 1-4 Feb 1982) 

See DOE/ER/03244-91 

(4. annual SCIEP-DOE seminar on instrumentation and con- 
trol for fossil energy processes, Clearwater Beach, FL, USA, 
1-2 Feb 1982) 

NTIS, PC A03/MF A01 

(Relativistic heavy-ion winter school, Banff, Canada, 22-26 
Feb 1982) 

See LBL-14031 

(EPA acidic deposition ecological effects peer conference, 
Raleigh, NC, USA, 9-12 Feb 1982) 

See BNL-30999 

(6. symposium on reservior simulation, New Orleans, LA, 
USA, 1-3 Feb 1982) 

See LBL-13487 

(4. ASME/EPRI radwaste workshop, Augusta, GA, USA, 8- 
9 Feb 1982) 

See EPRI-NP-2450 

(Waste management conference, Tucson, AZ, USA, 8-11 
Mar 1982) 

See SAND-82-0510C 

See SAND-82-0459C 

See SAND-81-2147C 

See SAND-81-2101C 

See PNL-SA-9924 

See RFP-3326 

(183. American Chemical Society annual meeting, Las 
Vegas, NV, USA, 27 Mar-2 Apr 1982) 

See UCRL-86746 

(6. symposium on temperature, Washington, DC, USA, 14-18 
Mar 1982) 

See MLM-2914(OP) 

See HEDL-SA-2542-FP 

(Topical meeting on engineering for nuclear plant construc- 
tion, operation, and maintenance, Charleston, SC, USA, 28- 
31 Mar 1982) 

NTIS, PC A02/MF AO1 

(National Association of Corrosion Engineers conference, 
Houston, TX, USA, 22-26 Mar 1982) 

See BNL-30565 

(10. annual eastern energy quality assurance conference, 
Knoxville, TN, USA, 23-24 Mar 1982) 

See K/TS-10-588 

(4. ASTM-EURATOM symposium on reactor dosimetry, 
Gaithersburg, MD, USA, 22-26 Mar 1982) 

NTIS, PC A02/MF AOl1 

NTIS, PC A02/MF A0O1 

NTIS, PC A02/MF AO1 

NTIS, PC A02/MF AO1 

NTIS, PC A02/MF AO1 

NTIS, PC A02/MF AO1 

See HEDL-S/A-2661 

See HEDL-SA-2711-FP 

See HEDL-SA-2712-FP 

(61. annual convention of the Gas Processors Association, 
Dallas, TX, USA, 15-17 Mar 1982) 

Gas Processors Association, 1812 First Place, Tulsa, OK 
74101 
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Availability 


(Biomass-to-methanol specialists workshop, Durango, CO, 
USA, 3-5 Mar 1982) 

See SERI/TP-234-1455 

See PNL-SA-10172 

See SERI/TP-234-1601 

(Symposium on accelerator aspects of ion fusion, Darmstadt, 
F.R. Germany, 29 Mar-2 Apr 1982) 

See LBL-14341 

(US-Japan seminar/workshop (A-19) open systems studies, 
Nagoya, Japan, 15-19 Mar 1982) 

See UCRL-87407 

(Conference on earthquake hazards in the Eastern San Fran- 
cisco Bay area, Hayward, CA, USA, 24-27 Mar 1982) 

See UCRL-87521 

(Western regional American Nuclear Society student confer- 
ence, Corvallis, OR, USA, 28-30 Mar 1982) 

See LBL-14080 

(IAEA specialists meeting on water reactor fuel element per- 
formance computer modelling, Preston, UK, 14-19 Mar 1982) 
See PNL-SA-10168 

(AESOP XXIII conference, Atlanta, GA, USA, 23 Mar 
1982) 

See PNL-SA-10313 

(US-Japan seminar on solar energy conversion, Honolulu, 
HI, USA, 22-26 Mar 1982) 

See BNL-31232 

(Near zero conference, Stanford, CA, USA, 24 Mar 1982) 
See LA-UR-82-1427 

(Conference on the big bang and element creation, London, 
UK, 11-12 Mar 1982) 

See LBL-14311 

(33. Pittsburgh conference on analytical chemistry and ap- 
plied spectroscopy, Atlantic City, NJ, USA, 8-12 Mar 1982) 
NTIS, PC A02/MF AO1 

(Conference on recent development in electron-atom and 
electron-molecule collision processes, Warrington, UK, 26-27 
Mar 1982) 

NTIS, PC A02/MF AO1 

(Mining and reclamation of coal mined lands in the Northern 
Great Plains symposium, Billings, MT, USA, 8-9 Mar 1982) 
See RLO-2232-T2-17 

(Spring meeting of the Western States Section of the Com- 
bustion Institute, Salt Lake City, UT, USA, 12-13 Apr 1982) 
See LBL-13022 

See SERI/TP-234-1524 

(Topical meeting on fast, thermal and fusion reactor experi- 
ments, Salt Lake City, UT, USA, 12-15 Apr 1982) 

See UCRL-86747 

NTIS, PC A02/MF A01 

NTIS MF AOl 

(27. ASME international gas turbine conference, London, 
UK, 18-20 Apr 1982) 

See GA-A-16461 

(Scanning electron microscopy annual meeting, Anaheim, 
CA, USA, Apr 1982) 

See LA-UR-81-3788 

(Institute of Environmental Sciences conference, Atlanta, 
GA, USA, 20-23 Apr 1982) 

See SAND-81-2011C 

See LA-UR-82-1032 

(Metallurgical coatings and process technology conference, 
San Diego, CA, USA, 4-9 Apr 1982) 

See GA-A-16668 

(2. annual capacitor and resistor technology symposium, 
New Orleans, LA, USA, 6-9 Apr 1982) 

See SAND-81-1817C 

(4. annual symposium on harmonization and standardization, 
Petten, Netherlands, 27-29 Apr 1982) 

See AGNS-35900-CONF- 164 

See LA-UR-82-1106 

(UCC-ND and GAT environmental protection seminar, Gat- 
linburg, TN, USA, 5-7 Apr 1982) 

See K/ET-5036 

NTIS, PC A02/MF AO1 

NTIS, PC A02/MF AO1 

(International ENS/ANS conference on nuclear energy with 
emphasis on fuel cycles, Brussels, Belgium, 26-30 Apr 1982) 
See GA-A-16532 

(American Society of Civil Engineers conference, Las Vegas, 
NV, USA, 26-30 Apr 1982) 

See UCRL-87183 

(ANS topical meeting on treatment and handling of radioac- 
tive wastes, Richland, WA, USA, 19-22 Apr 1982) 

See PNL-SA-10316 

See DP-MS-82-26-Rev. 
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Availability 


(Conference on lasers in nuclear physics, Oak Ridge, TN, 
USA, 21-23 Apr 1982) 

See LA-UR-82-1130 

NTIS, PC A02/MF A01 

(Los Alamos/CEA conference, Paris, France, 19-23 Apr 
1982) 

See LA-UR-82-1034 

See LA-UR-82-1063 

See LA-UR-82-1055 

See LA-UR-82-1046 

See LA-UR-82-1071 

(6. international conference on positron annihilation, Arling- 
ton, TX, USA, 3-7 Apr 1982) 

See LBL-14308 

(NEANDC/NEACRP specialists meeting on fast-neutron 
capture cross sections, Argonne, IL, USA, 20-23 Apr 1982) 
NTIS, PC A02/MF AOl 

(1S. oil shale symposium, Golden, CO, USA, 27-30 Apr 
1982) 

See SAND-82-0138C 

(IEEE Region III Southeast conference, Sandestin, FL, 
USA, 4-7 Apr 1982) 

NTIS MF AOl 

(2. international RETRAN meeting, San Diego, CA, USA, 
28 Apr 1982) 

See UNI-SA-99 

(Workshop on positron emission tomography, Edmonton, Al- 
berta, Canada, 21-23 Apr 1982) 

See LBL-14308 

(American Physical Society spring meeting, Washington, 
DC, USA, 26-29 Apr 1982) 

See UCRL-87218 

(13. annual conference on modeling and simulation, Pitts- 
burgh, PA, USA, 22-23 Apr 1982) 

See BNL-31485 

(Meeting on research on the biological individualization of 
cancer radiotherapy, Juelich, F.R. Germany, 26-30 Apr 1982) 
See BNL-31401 

(Workshop on radiobiology and tumor therapy with heavy 
paricles and IAEA research coordination meeting, Villigen, 
Switzerland, 27-29 Apr 1982) 

See BNL-31402 

(International conference on geothermal energy, Florence, 
Italy, May 1982) 

See BNL-30670 

(Spring meeting of the Electrochemical Society, Montreal, 
Canada, 9-14 May 1982) 

See LBL-13813 

(28. international instrumentation symposium, Las Vegas, 
NV, USA, 3-6 May 1982) 

See EGG-M-02282 

See EGG-M-02482 

See EGG-M-01182 

See EGG-M-01282 

(Joint conference on experimental mechanics, Honolulu, HI, 
USA, 22-30 May 1982) 

See LA-UR-82-345 

(IEEE conference on acoustics, speech and signal processing, 
Paris, France, 3-5 May 1982) 

See UCRL-86712 

See SAND-81-0249C 

(Unconventional gas recovery symposium, Pittsburg, PA, 
USA, 16-18 May 1982) 

See LA-UR-82-543 

See SAND-81-2224C 

See MLM-2915 

(15. international colloquium on polluted atmospheres, Paris, 
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(17. Intersociety Energy Conversion Engineering conference, 
Los Angeles, CA, USA, 8-13 Aug 1982) 

See SAND-82-0381C 

See LA-UR-82-1360 

See LA-UR-82-1232 

See GA-A-16737 

See UCRL-87671 

(3. international thereological congress, Helsinki, Finland, 15- 
20 Aug 1982) 

See S-183-TP 

(7. national passive solar conference, Knoxville, TN, USA, 
29 Aug-3 Sep 1982) 

See LBL-14111 

See LBL-14529 

See LBL-14569 

See LBL-14348 

See LBL-14576 

See SERI/TP-254-1643 

(7. annual Gordon conference on plasma chemistry, Tilton, 
NH, USA, 15-20 Aug 1982) 

See SAND-82-1189C 

(26. technical symposium and exhibition of the International 
Society for Optical Engineering, San Diego, CA, USA, 21-27 
Aug 1982) 

See UCRL-87784 

(15. international congress on high speed photography and 
photonics, San Diego, CA, USA, 21-27 Aug 1982) 

See UCRL-86162-Rev.1 

See UCRL-87752 

(17. DOE nuclear air cleaning conference, Denver, CO, 
USA, 1 Aug-6 Sep 1982) 

See LA-UR-82-2090 

(16. IEEE photovoltaics specialists conference, San Diego, 
CA, USA, 28 Sep 1982) 

See SAND-82-7035C 

(American Chemical Society symposium on coal liquefaction, 
Kansas City, MO, USA, 1 Sep 1982) 

See SAND-82-0486C 

NTIS, PC A02/MF AO1 

See SAND-82-0642C 

NTIS, PC A02/MF AO1 

(International conference on nuclear power experience, 
Vienna, Austria, 13-17 Sep 1982) 

See LA-UR-82-1331 

(ANS workshop on LLW packaging and shipping, San 
Diego, CA, USA, 12-16 Sep 1982) 

See SAND-82-1263C 

(International telemetering conference, San Diego, CA, 
USA, 28-30 Sep 1982) 

See SAND-82-0911C 

(4. international symposium on wind energy systems, Stock- 
holm, Sweden, 21-24 Sep 1982) 

See SAND-82-1378C 

(1. international fall meeting of the Society of Mining Engi- 
neers of AIME, Honolulu, HI, USA, 4-9 Sep 1982) 

See UCRL-87763 

(Marine Technology Society and Geological Society of 
America conference on oceans, Washington, DC, USA, 20- 
22 Sep 1982) 

See SAND-82-1379C 

(57. AIME Society of Petroleum Engineers annual technical 
conference and exhibition, New Orleans, LA, USA, 26-29 


Sep 1982) 
See SAND-82-0675C 
See SAND-82-0671C 


See DOE/EV/12195-42 

See DOE/ET/52040-238 

See DOE/ET/37240-T3-Rev.2 
See DOE/ET/5S2042-5 

See DOE/EV/04427-53 


See NP-2901163 

NTIS (US Sales Only), MF A0108/MF AO1 
SIUE, CUERS, Edwardsville, IL 62025 
NTIS, PC A0S/MF AOI 

NTIS, PC A04/MF AOI 

NTIS, PC A08/MF AOI 


NTIS (US Sales Only), MF A0102/MF AOI; Also available 
from Library, Democritus NRC 


Order No. 


DE82015258 
DE82015813 
DE82015805 
DE82018904 
DE82019245 


DE82014645 


DE82018516 
DE82018532 
DE82018533 
DE82018806 
DE82018782 
DE82019162 


DE82015419 


DE82019312 


DE82018393 
DE82019065 


DE82019557 


DE82009027 


DE82009989 
DE82012172 
DE82012776 
DE82016690 


DE82015742 


DE82017019 


DE82016808 


DE82017072 


DE82018396 


DE82018750 


DE82018741 
DE82018974 


DE82018595 
DE82015269 
DE82007743 
DE82015206 
DE82009852 


DE82901 163 


DE82700984 


DE82010915 
DE82014545 
DE82014543 


DE82701048 
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7:50066 


7:51904 


7:49391 


7:49989 
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T1-Pt.3 
DOE/CS/20418- 


Til 
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DOE/CS/30468- 
DOE/ CS/30541- 
DOE/CS/ 30577- 
DOE/CS/ 31219- 
T4-Vol.1 


DOE/CS/31589- 
T9 


Availability 

NTIS (US Sales Only), MF A0103/MF AOI; Also available 
from Library, Democritus NRC 

NTIS (US Sales Only), MF A0103/MF AO}; Also available 
from Library, Democritus NRC 

NTIS (US Sales Only), MF A0104/MF AOI; Also available 
from Library, Democritus NRC 

NTIS (US Sales Only), MF A0104/MF AOI; Also available 
from Library, Democritus NRC 

See DOE/CS/31589-T9 

NTIS, PC A10/MF AO1 

NTIS, PC A03/MF AOl 

NTIS MF AOl 

NTIS MF AOl 

NTIS, PC A03/MF A01 

NTIS, PC A10/MF AO1 

NTIS, PC A05/MF A0O1 

NTIS, PC A02/MF AOl 

NTIS, PC A05/MF A01 

NTIS, PC A08/MF AO1 

NTIS, PC A04/MF AO1 

NTIS, PC Al4/MF AOl 

NTIS, PC A02/MF AOl 

NTIS MF AO1 

NTIS, PC A07/MF A0O1 

NTIS, PC A06/MF AO1 

NTIS, PC A03/MF AO1 


NTIS, PC A05/MF AO1 
NTIS, PC A15/MF AO01 


NTIS, PC A03/MF AO1 


NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 


NTIS, PC A02/MF AOl 
NTIS, PC A05/MF AO1 
NTIS, PC A09/MF AO1 
NTIS, PC A25/MF AOl 


NTIS MF AOl 


Southern Solar Energy Center, Inc., Energy Services Group, 
Atlanta, GA 30341, $22.45 


NTIS, PC A04/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC E04/MF AO1 


NTIS, PC A06/MF AO1 
NTIS, PC A02/MF AO1 


NTIS, PC Al2/MF AOl1 
NTIS, PC A07/MF AO1 
NTIS, PC A03/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A05/MF AO01 
NTIS, PC Al3/MF AOl 


NTIS MF AOl1 


Order No. 
DE82701049 


DE82701059 
DE82701051 


DE82701052 


DE82003366 
DE82007508 
DE82007711 
DE82014675 
DE82018821 
DE82014342 
DE82003254 
DE82011456 
DE82019822 
DE82015208 
DE82007671 
DE82007713 
DE82015395 
DE82010464 
DE82018277 
DE82008208 
DE82015643 
DE82015670 


DE82010030 
DE82017568 


DE82008474 


DE82014135 
DE82013987 


DE82017239 
DE82019366 
DE82019367 
DE82019368 
DE82016799 


DE82012481 


DE82008271 
DE82003224 
DE82003225 
DE82003228 
DE82006193 


DE81028539 
DE82011822 


DE82018937 
DE82006314 
DE82018657 
DE82008068 
DE82018874 
DE82005354 


DE82003366 
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Distribution Category 
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MN -41 
MN -11 


MN -11 


STD -59c 
MN -80 
MN -22 
MN -61 
MN -6la 
MN -96 
MN -70A 
STD -62 
STD -92a 
STD -92a 
STD -92b 
STD -92a 
STD -92a 
MN -92a 
MN -95 
MN -95d 
MN -60 
MN -60 


MN -95 
MN -63 


MN -13 


MN -62 
MN -62 


MN -59c 
MN -13 
MN -13 
MN -13 
MN -95d 


ND -59 


MN -59c 
MN -59c 
MN -59 

MN -59c 
MN -59c 


MN -59 
MN -59 


MN -59 
MN -59c 
MN -59 
MN -59 
MN -58d 
MN -59b 
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322 
DOE/ER/01674- 


DOE/ER/02184- 
DOE/ER/ 02837- 
DOE/ER/ (02945- 
DOE/ER/03227- 
n 
DOE/ER/03244- 


87 
91 


Availability 

NTIS, PC A03/MF A01 
NTIS, PC A04/MF A0O1 
NTIS, PC A02/MF A0l1 


NTIS, PC A07/MF AO1 
NTIS, PC A06/MF AO1 


NTIS, PC A07/MF A0Ol 
NTIS, PC A0S/MF A0O1 
NTIS, PC A21/MF AOl1 
NTIS, PC A07/MF A0O1 
NTIS, PC Al2/MF AOl 
NTIS, PC A05/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A05/MF A0O1 


NTIS, PC A0S/MF A0O1 
NTIS, PC A03/MF AOl1 


NTIS, PC A10/MF AO1 
NTIS, PC Al3/MF AOl 


NTIS, PC Al3/MF AO1 
NTIS, PC A0S/MF AO1 
NTIS, PC A05/MF AO1 
NTIS, PC A08/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A05S/MF AO1 
NTIS, PC A02/MF AO! 
NTIS, PC A05/MF A0O1 
NTIS, PC Al6/MF AO1 


NTIS, PC A08/MF AO1 
NTIS, PC A03/MF AO01 


NTIS, PC A08/MF AO1 
NTIS, PC A08/MF AOI 


NTIS, PC A10/MF A0O1 
See DOE/EV/06020-1 


NTIS, PC A09/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A04/MF A0O1 
NTIS, PC A03/MF AO1 
NTIS, PC A10/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A08/MF AO1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A0O1 
NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF A0Ol1 
NTIS, PC A03/MF A0Ol1 


NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 


NTIS, PC A02/MF AO! 
NTIS, PC A02/MF AO1 


Order No. 


DE82008625 
DE82008655 


DE82018897 


DE82019400 
DE82019119 


DE82017670 
DE82018422 
DE82005298 
DE82011599 
DE82010086 
DE82018876 
DE82012192 
DE82011804 
DE82013934 
DE82013327 
DE82013331 


DE82014671 
DE82014673 


DE82017282 
DE82017283 


DE82017566 
DE82013935 
DE82019365 
DE82015237 
DE82018866 
DE82008476 
DE82007492 
DE82019600 
DE82010734 


DE82016803 
DE82016804 


DE82015478 
DE82015719 


DE82008133 
DE82015891 


DE82016359 
DE82008203 
DE82012502 
DE82019847 
DE82010483 
DE82009799 
DE82015207 
DE82018597 
DE82018868 
DE82007822 
DE82018871 
DE82010447 


DE82007720 
DE82013385 


DE82011413 
DE82011582 


Distribution Category 


MN -59 
MN -59 


MN -59c 


MN -59 
MN -59 


MN -59c 
MN -58b 
MN -95f 
MN -95f 
MN -95f 
MN -96 
STD -96 
MN -96 
MN -96 
MN -96 
MN -96 


MN -96 
MN -96 


MN -95d 
MN -95d 


STD -70A 
MN -21 
STD -70 


STD -13 


STD -11 


STD -11 
STD -11 


STD -20c 
STD -11 
STD -32 
MN -20c 
MN -25 
MN -34A 
MN -34 
MN -34D 
MN -34A 
MN -4 
MN -6lc 
MN -4 


MN -34D 
MN -34D 


MN -34D 
MN -34D 
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7:49837 
7:49838 


7:49839 


7:49840 
7:49538 
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7:50767 
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7:50794 
7:50756 
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7:50769 
7:50805 
7:50806 
7:50807 


7:50637 
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7:50714 
7:50715 


7:49340 
7:52344 
7:49341 
7:49193 
7:50596 
7:49168 
7:49169 
7:50545 
7:49194 


7:50639 
7:50640 


7:50137 
7:51482 


7:49421 
7:51440 


7:52345 
7:51877 
7:51967 
7:52346 
7:50837 
7:52248 
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7:51938 
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7:51015 
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2 
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3 
DOE/ER/10722- 


T2 
DOE/ER/10846- 

Tl 
DOE/ER/10856- 

2 
DOE/ER/10857- 


1 
DOE/ER/10871- 


DOE/ ER/10904- 
DOE/ ER/10922- 
DOE/ ER/10960- 
DOE/ ER/10989- 


1 
DOE/ER/40010- 

926 

941 
DOE/ER/40017- 

2 


3 
DOE/ER/40033- 

6 
DOE/ER/52071- 

T4 
DOE/ER/70004- 

293 

299 

302 


Availability 


NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A0S/MF AO1 
NTIS, PC A02/MF AO1 


NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AOl1 


NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A0O1 
NTIS, PC A07/MF AOl 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A04/MF AO1 
NTIS, PC A08/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A0Ol 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 


NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO! 


NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOl1 


NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl 


NTIS, PC A02/MF AO! 
NTIS MF AOl 


Order No. 


DE82018858 
DE82018859 
DE82018799 
DE82018823 
DE82019398 
DE82014539 
DE82018796 
DE82011960 
DE82010542 
DE82018787 
DE82018426 
DE82018322 


DE82019138 
DE82018732 


DE82014586 
DE82018815 
DE82018898 
DE82015198 
DE82007787 
DE82010828 
DE82010540 
DE82018800 
DE82005477 
DE82014663 
DE82012708 
DE82016815 
DE82019550 
DE82012318 
DE82017158 
DE82006239 
DE82004883 
DE82015199 
DE82012477 
DE82011868 
DE82018794 
DE82019148 


DE82011116 
DE82011i720 


DE82014629 
DE82014633 


DE82007572 
DE82017579 
DE82008300 


DE82008351 
DE82008354 
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MN -4 
MN -34 
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MN -97 
MN -96 
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MN -25 
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MN -38 
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MN -34C 
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MN -4 
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MN -48 
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MN -48 
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DOE/ET/13401- 
a2 
DOE/ET/13413- 


1 
DOE/ET/13532- 
1 


Availability 

NTIS, PC A0S/MF AOl1 
NTIS, PC A03/MF AOl1 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AO1 
NTIS MF A0Ol 

NTIS MF AOl 

NTIS, PC A02/MF AO1 
NTIS MF AO1 

NTIS, PC A02/MF AO1 
NTIS, PC Al2/MF AOl 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AOl 
NTIS, PC A05/MF A0Ol1 
NTiS, PC A0S/MF AO1 
NTIS, PC Al2/MF AOl1 
NTIS, PC A99/MF AOl 
NTIS, PC A23/MF A0O1 
NTIS, PC A10/MF AO1 
NTIS, PC A03/MF A0O1 


NTIS, PC A03/MF A01 
NTIS, PC Al2/MF AOl1 


NTIS, PC A07/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF A01 
NTIS, PC A04/MF AOl1 
NTIS, PC A03/MF AOl1 
NTIS, PC A02/MF AO1 


NTIS, PC A05/MF A01 
NTIS, PC A05/MF AOl1 


NTIS, PC A05/MF A01 
NTIS, PC A06/MF AO1 
NTIS, PC A04/MF AOl1 
NTIS, PC A06/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A09/MF AOI 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 
NTIS MF AOl 

NTIS, PC A17/MF AO1 


NTIS, PC A04/MF AO1 
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NTIS, PC A09/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF A0O1 
NTIS, PC A03/MF AOl1 


NTIS, PC A05/MF AOl1 


Order No. 


DE82008355 
DE82008356 
DE82008357 
DE82008358 
DE82008362 
DE82008363 
DE82008365 
DE82008366 
DE82008398 
DE82012838 
DE82005368 
DE82007974 
DE82014901 
DE82014996 
DE82011500 
DE82008 138 
DE82013554 
DE82013555 
DE82013523 
DE82015195 


DE82006320 
DE82014544 


DE82015216 
DE82015218 
DE82015217 
DE82008446 
DE82013235 
DE82016812 
DE82016996 
DE82015438 


DE82006201 
DE82006223 


DE82015421 
DE82005868 
DE82010242 
DE82018650 
DE82006278 
DE82013779 
DE82010263 
DE82008384 
DE82002464 
DE82017772 
DE82018430 
DE82013469 
DE82015683 


DE82013838 


DE82005809 
DE82007193 
DE82007178 
DE82012593 


DE82017773 


Distribution Category 


MN -34D 
MN -34D 
MN -34D 
MN -34D 
MN -34D 
MN -34D 
MN -34D 
MN -34D 
MN -34D 
MN -80 
MN -32 
MN -90e 
MN -32 
MN -91 
STD -90d 
STD -90d 
STD -90d 
STD -90d 
STD -90d 
MN -90d 


STD -90c 
STD -90c 


MN -90e 
MN -90e 
MN -90e 
STD -90d 
STD -90d 
STD -90d 
STD -90d 
MN -90i 


STD -90c 
STD -90c 


MN -90c 
MN -90e 
MN -90g 
STD -90g 
STD -88 
STD -90e 
MN -96 
MN -90d 
STD -88 
MN -25 
MN -l1 
MN -91 
STD -88 


MN -88 


DOE/ET/13532- 


Abstract No. 


7:52007 
7:52008 
7:52009 
7:52010 
7:52011 
7:52012 
7:52013 
7:52014 
7:52015 
7:50150 
7:52471 
7:49143 
7:52441 
7:49214 
7:48984 
7:48985 
7:48986 
7:48987 
7:48988 
7:48989 


7:48990 
7:48991 


7:50110 
7:50111 
7:50122 
7:48992 
7:48993 
7:48994 
7:48995 
7:51066 


7:48996 
7:48997 


7:50842 
7:49144 
7:50679 
7:50680 
7:49117 
7:51153 
7:50800 
7:48998 
7:49118 
7:50934 
7:51542 
7:49224 
7:49119 
7:49120 
7:49134 
7:49121 
7:50112 
7:49080 
7:49257 


7:50843 





THTECETESEESEEEESEEHES 


ae 


(SMAPS AOOTSCEOEOECEHOE ES 


DOE/ET/13711- 


Report No. 


DOE/ET/13711- 
T2 
DOE/ET/14054- 


DOE/ET/14746- 
3 
DOE/ET/14804- 


DOE/ET/14809- 
10 
DOE/ET/14881- 


9 
DOE/ET/15055- 

TS 
DOE/ET/15457- 

179 

181 
DOE/ET/15518- 

6 
DOE/ET/15611- 

9 
DOE/ET/15614- 

2 

3 

5 

6 


; 
DOE/ET/17019- 


6 
DOE/ET/17093- 

1181 
DOE/ET/20012- 

Tl 
DOE/ET/20234- 


Tl 
DOE/ET/20264- 

T1-Vol.1 

T1-Vol.2 
DOE/ET/20275- 


1 
DOE/ET/20279- 

172 

206 
DOE/ET/20417- 


T6 
DOE/ET/20524- 


T6 
DOE/ET/21007- 
a7 
DOE/ET/23007- 
80-2 
DOE/ET/23039- 
4 
DOE/ET/23051- 
1 
DOE/ET/23114- 
80/ 1 
DOE/ET/23115- 
80/ 1 
DOE/ET/23197- 
T4 
DOE/ET/27041- 
aS 
DOE/ET/27111- 


. 
DOE/ET/27196- 
T6 
DOE/ET/27220- 
T2 
DOE/ET/27256- 
137 
DOE/ET/29236- 


2 
DOE/ET/29239- 
1-Vol.1 


2 
DOE/ET/34013- 
3 
DOE/ET/34014- 
Tl 


Availability 


NTIS, PC A03/MF AOl 
NTIS, PC A05/MF A0Ol 
NTIS, PC Al3/MF AOl 
NTIS, PC A05/MF AO1 
NTIS, PC A05/MF A0Ol 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A02/MF AO1 


NTIS, PC A04/MF A0Ol1 
NTIS, PC A03/MF A0Ol 


NTIS MF AOl 

NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AOl 
NTIS, PC A05/MF AOl 
NTIS, PC A06/MF AO1 
NTIS, PC A0S/MF A0Ol 
NTIS, PC A0S/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A04/MF AOl 
NTIS, PC A08/MF AO1 


NTIS, PC A05/MF AOl1 
NTIS, PC A08/MF AO1 


NTIS, PC Al4/MF A0O1 


NTIS, PC A04/MF AOl 
NTIS, PC A02/MF AO1 


NTIS, PC A10/MF AOl 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A08/MF A0O1 
NTIS, PC A04/MF AO1 
NTIS, PC A08/MF AO1 
NTIS, PC All/MF AOl 
NTIS, PC A06/MF AO1 
NTIS, PC A0S/MF AO1 
NTIS, PC All/MF AO1 
NTIS, PC Al2/MF AOl 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AOl 
NTIS, PC A03/MF AO1 
NTIS MF AOl1 


NTIS, PC A07/MF AO1 
NTIS, PC A07/MF AOl 


NTIS (US Sales Only), PC A04/MF AO! 


NTIS, PC A04/MF AOl 


Order No. 


DE82013575 
DE82013962 
DE82006262 
DE82009877 
DE82017578 
DE82009191 
DE82018783 
DE82016296 
DE82015437 


DE82003731 
DE82002736 


DE82000863 
DE82015447 
DE82000621 
DE82006212 
DE82006204 
DE82006205 
DE82006203 
DE82015585 
DE82013570 
DE82012926 
DE82019039 


DE82014595 
DE82014594 


DE82012011 


DE82008442 
DE82019336 


DE82007188 
DE82007174 
DE82008540 
DE82005321 
DE82007333 
DE82009534 
DE82008098 
DE82015707 
DE82002655 
DE82013321 
DE82018119 
DE82014488 
DE82019150 
DE82015133 
DE82015505 


DE82012068 
DE82008257 


DE82013686 


DE82018735 
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Distribution Category 


MN -90h 
STD -88 
STD -88 
STD -90c 
STD -90d 
STD -90d 
MN -90d 
MN -90d 
MN -90i 


STD -90h 
STD -90h 


STD -90g 
MN -90g 
STD -90g 
STD -90g 
STD -90g 
STD -90g 
STD -90g 
STD -93 
STD -90i 
MN -6la 
MN -60 


MN -62 
MN -62 


MN -62a 


STD -63 
STD -63 


MN -62b 
MN -62c 
MN -62c 
STD -60 
STD -63e 
MN -61 
STD -60 
STD -60 
STD -63b 
MN -66g 
STD -66a 
MN -66a 
MN -66a 
MN -66g 
STD -97a 


STD -97a 
STD -97a 


STD -78 


MN -86 


Abstract No. 


7:50844 
7:49122 
7:49123 
7:48999 
7:49000 
7:49001 
7:49486 
7:49002 
7:49145 


7:49146 
7:49147 


7:50681 
7:50682 
7:50683 
7:50684 
7:50685 
7:50686 
7:50687 
7:50698 
7:50123 
7:49493 
7:50040 


7:49759 
7:49760 


7:50669 


7:49714 
7:49715 


7:49761 
7:49785 
7:49762 
7:50049 
7:49584 
7:49585 
7:50020 
7:50050 
7:49586 
7:49965 
7:49966 
7:49961 
7:49932 
7:49999 
7:50138 


7:50139 
7:50140 


7:50166 


7:50167 
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Report No. 


DOE/ET/34034- 
T13 
DOE/ET/34202- 


57 
DOE/ET/34212- 
4 


3 
DOE/ET/37240- 
T3-Rev.2 
DOE/ET/41109- 
T1-Pt.1 
T1-Pt.2 
T1-Pt.3 
DOE/ET/51013- 
28 
39 
DOE/ET/52015- 
T17 
DOE/ET/52040- 
238 
DOE/ET/52041- 
T1-Pt.1 
T1-Pt.2 
DOE/ET/52042- 


5 
DOE/ET/52048- 

24 
DOE/ET/53016- 

78 
DOE/ET/53051- 


42 
DOE/ET/53088- 


DOE/EV/00644- 
22 
23 
DOE/EV/01643- 
144 
DOE/EV/02364- 
T3 
DOE/EV/02989- 


2 
DOE/EV/03972- 


a 
DOE/EV/04182- 

ae 
DOE/EV/04267- 


3 
DOE/EV/04427- 

53 
DOE/EV/04552- 


ai 
DOE/EV/04568- 

31 
DOE/EV/04625- 


32 
DOE/EV/04706- 


3 
DOE/EV/04708- 
T2-Bibl. 
T2-Pt.1 
T2-Pt.2 
T2-Pt.3 
T2-Pt.4 
T2-Pt.5 
T2-Pt.6 
T2-Pt.7 
DOE/EV/04902- 
1 
DOE/EV/06020- 


1 
DOE/EV/10021- 

Tl 

T2 
DOE/EV/10097- 

Tl 
DOE/EV/10154- 

3 


4 


Availability 


NTIS, PC A02/MF A0O1 
NTIS, PC A07/MF AOl1 
NTIS, PC A04/MF AO1 
NTIS, PC A0S/MF A01 
NTIS, PC All/MF AOl 
NTIS, PC A09/MF AO1 
NTIS, PC Al2/MF A01 


NTIS, PC A02/MF AO1 
NTIS, PC A07/MF AOl 


NTIS, PC A02/MF AOl1 
NTIS, PC A06/MF AO1 


NTIS, PC A03/MF AOl1 
NTIS, PC A05/MF A0O1 


NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A0S/MF AO1 
NTIS, PC A05/MF AOl1 
NTIS, PC A06/MF AO1 
NTIS, PC A04/MF AO1 


NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 


NTIS, PC A04/MF AO1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A07/MF AO1 
NTIS, PC Al2/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A09/MF AO1 
NTIS, PC A0S/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A07/MF AOl1 
NTIS, PC A07/MF A0O1 
NTIS, PC A05/MF A01 
NTIS, PC A05/MF A0Ol 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A09/MF AO1 
NTIS, PC A09/MF AO1 


NTIS, PC A03/MF A0l1 
NTIS, PC A03/MF AO1 


NTIS, PC A03/MF AO1 


NTIS, PC A13/MF AO1 
NTIS, PC A15/MF AOI 


Order No. 


DE82008523 
DE82010653 
DE82019127 
DE82007743 
DE82016700 
DE82017363 
DE82017362 


DE82008441 
DE82019251 


DE82008014 
DE82015269 


DE82018728 
DE82018793 


DE82015206 
DE82019752 
DE82019373 
DE82019888 
DE82014989 
DE82016022 
DE82019194 
DE82016068 
DE82016059 
DE82016058 
DE82016057 


DE82018596 
DE82018311 


DE82010529 
DE82017451 
DE82018899 
DE82015019 
DE82019548 
DE82005468 
DE82009852 
DE82014678 
DE82019409 
DE82019144 
DE82005476 
DE82019378 
DE82019377 
DE82019376 
DE82019383 
DE82019382 
DE82019381 
DE82019380 
DE82019379 
DE82017323 
DE82015891 


DE82017229 
DE82016291 


DE82010459 


DE82008 132 
DE82005181 


Distribution Category 


MN -77 
MN -77 
STD -78 
MN -79e 
MN -32 
MN -32 
MN -32 


STD -20g 
STD -20b 


MN -20c 
MN -20 


MN -20a 
MN -20a 


MN -20 
STD -20 
STD -20f 
MN -20f 
MN -20 
MN -20 
MN -20g 
STD -70A 
STD -70A 
STD -70A 
STD -70A 


MN -48 
MN -48 


MN -48 
MN -48 
MN -11 
MN -48 
MN -48 
MN -48 
STD -90b 
MN -48 
MN -48 
MN -48 
MN -11 
MN -91 
MN -91 
MN -91 
MN -91 
MN -91 
MN -91 
MN -91 
MN -91 
MN -11 
STD -11 


MN -11 
MN -11 


MN -11 


STD -11 
STD -11 


DOE/EV/10154- 


Abstract No. 


7:50293 
7:50294 
7:50168 
7:50211 
7:51081 
7:51082 
7:51083 


7:52280 
7:52349 


7:52350 
7:52351 


7:52352 
7:52353 


7:52354 
7:52355 
7:52281 
7:52282 
7:52356 
7:52357 
7:52283 
7:49408 
7:49409 
7:49410 
7:49411 


7:51587 
7:51588 


7:51514 
7:51726 
7:51807 
7:51808 
7:51650 
7:51809 
7:49099 
7:51810 
7:51727 
7:51662 
7:51424 
7:49266 
7:49267 
7:49268 
7:49269 
7:49270 
7:49271 
7:49272 
7:49273 
7:50124 
7:51440 


7:51441 
7:51442 


7:51425 


7:51443 
7:50562 





eeeeeeeese 


: 
S$eeeeeeeseeeers 


seeesaeeee 


DOE/EV/10306- 


Report No. 
DOE/EV/10306- 


T2 
DOE/EV/10328- 

3 
DOE/EV/10331- 


T2 
DOE/EV/10418- 
DOE/EV/ 10428- 
DOE/EV/ 10453- 
DOE/ EV/10611- 


1 
DOE/EV/12195- 

42 
DOE/EV/70048- 


Tl 
DOE/FC/10179- 


2 
DOE/FC/10297- 
a 
DOE/FC/14690- 
T3 
DOE/FE- 
0022-Vol.1 
0022-Vol.2 
0023 
DOE/FE/05122- 


ae 
DOE/FE/15034- 
T3 


T4 
DOE/FE/15067- 
2 
DOE/IA- 
0010/ 18 
DOE/ID/01570- 
T49 
DOE/ID/01719- 


4 
DOE/ID/12068- 


Tl 
DOE/ID/12079- 

59 
DOE/IR/10108- 

1 
DOE/JPL/955402- 

81/1 
DOE/JPL/955698- 

81/1 
DOE/JPL/955733- 

5 
DOE/JPL/955909- 

82/ 6 
DOE/JPL/956045- 

82/ 5 
DOE/LC/10787- 

89 
DOE/MC/08199- 


DOE/MC/08333- 
1115(Vol.1) 
1115(Vol.2) 

DOE/MC/11284- 
1160 
1196 

DOE/MC/12734- 
1138 

DOE/MC/14110- 
176 

DOE/MC/14584- 
1193-Vol.2-Bk.1 
1193-Vol.2-Bk.2 
1193-Vol.3 
1193-Vol.4 

DOE/MC/14592- 
5 


Availability 


NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AOl 
NTIS, PC A10/MF AOI 
NTIS, PC A03/MF AOl 
NTIS, PC Al1l/MF A0Ol 
NTIS, PC A05/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A07/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A07/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A09/MF AO1 
NTIS, PC A0S/MF AO1 
NTIS, PC A10/MF AO1 
NTIS, PC A03/MF AOl 
NTIS, PC A04/MF AO1 


NTIS, PC A04/MF AO1 
NTIS, PC A04/MF AOl1 


NTIS, PC A02/MF A0O1 
NTIS, PC A03/MF AO1 
NTIS, PC A09/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A08/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A10/MF AO1 
NTIS, PC A03/MF A0O1 
NTIS, PC A15/MF AOl 
NTIS, PC A03/MF AO1 
NTIS, PC A06/MF AOl1 
NTIS, PC A09/MF AOl1 
NTIS, PC A08/MF A01 
NTIS, PC A0S/MF A01 
NTIS, PC A0S/MF AOl 
NTIS, PC A0S/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A0S/MF AO1 
NTIS, PC A05/MF A0Ol1 
NTIS, PC A0S/MF A0Ol1 


NTIS, PC Al1l/MF A01 
NTIS, PC A15/MF AO01 


NTIS, PC A08/MF AO1 
NTIS, PC A03/MF AO1 


NTIS, PC A07/MF AOI 
NTIS, PC A09/MF AOl1 
NTIS, PC Al4/MF A0O1 
NTIS, PC A06/MF AO! 
NTIS, PC A19/MF AO1 
NTIS, PC A24/MF A01 


NTIS, PC A04/MF AOI 


Order No. 


DE82011059 
DE82016978 
DE82004265 
DE82014682 
DE82018789 
DE82018600 
DE82011011 
DE82018595 
DE82018603 
DE82015597 
DE82006854 
DE82017207 
DE82018145 
DE82018144 
DE82019401 
DE82013991 


DE82007228 
DE82010265 


DE82019139 
DE82014879 
DE82015211 
DE82019330 
DE82014291 
DE82019909 
DE82016256 
DE82011232 
DE82011517 
DE82018726 
DE82019580 
DE82018094 
DE82018581 
DE82014929 
DE82015002 
DE82014932 
DE82014931 
DE82015014 
DE82015021 
DE82015001 


DE82011111 
DE82011109 


DE82012525 
DE82014944 


DE82011724 
DE82013308 
DE82014700 
DE82014583 
DE82014685 
DE82014686 


DE82016341 
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Distribution Category 


MN -1l1 
MN -48 
MN -11 
MN -48 
MN -48 
MN -11 
MN -11 
MN -11 
MN -66e 
STD -90i 
MN -90c 
MN -90 
MN -90f 
MN -90f 
MN -13 
MN -90 


MN -90b 
MN -90b 


MN -90c 
MN -98 
MN -70 
MN -66 
MN -66 
MN -66 
STD -88 
STD -63b 
STD -63b 
STD -63b 
STD -63b 
STD -63b 
STD -91 
MN -91 
MN -91 
MN -91 
MN -91 
MN -91 
MN -91 
MN -91 


STD -90c 
STD -90c 


STD -90c 
STD -90i 


STD -90f 
STD -90e 
MN -90c 
MN -90c 
MN -90c 
MN -90c 


MN -90c 


Abstract No. 


7:51559 
7:51560 
7:51543 
7:51654 
7:51728 
7:50565 
7:51544 
7:51527 
7:49967 
7:49081 
7:49082 
7:49110 
7:50113 
7:50114 
7:50630 
7:49003 


7:49083 
7:49084 


7:50115 
7:50621 
7:49342 
7:49974 
7:49947 
7:49948 
7:49124 
7:49587 
7:49716 
7:49690 
7:49588 
7:49589 
7:49258 
7:49215 
7:49216 
7:49217 
7:49218 
7:49219 
7:49220 
7:49221 


7:49085 
7:49086 


7:49004 
7:49100 


7:49467 
7:51154 
7:49005 
7:49006 
7:49007 
7:49008 


7:49009 
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Report No. 


DOE/MC/16050- 
1107 
1117 
DOE/MC/16220- 


T6 
DOE/MC/16535- 
1228 
DOE/MC/19170- 
1168 
DOE/NASA- 
0224-1-Vol.4 
DOE/NASA/0107- 


3 
DOE/NASA/0111- 

1 
DOE/NASA/0180- 

4 
DOE/NASA/10769- 


25 
DOE/NASA/12726- 
11 
DOE/NASA/20320- 
35 


1004-Vol.1 
1016 
2005488 
2011331 
2011445 
2015777 
2015781 
2016053 
2017678 
2018120 
2018121 
2018122 
2018123 
2018124 
2018125 
2018126 
2018127 
2018128 
2018132 
2018143 
2018154 
2018324 
2106052 

DOE/NE- 
0025 

DOE/NV/10054- 
2 


3 
DOE/NV/10187- 
1 
DOE/NV/10250- 
2 
DOE/NWTS- 
96-Vol.1 
96-Vol.2 
DOE/OR/20304- 
Tl 
we 


T3 
DOE/OR/20305- 

Tl 
DOE/OR/20306- 


DOE/PC/30075- 
9 
DOE/PC/30177- 


3 
DOE/PC/30205- 


2 
DOE/PC/30225- 

T3 
DOE/PC/30229- 

3 
DOE/PC/30230- 


T3 
DOE/PC/30264- 
18 


Availability 

NTIS, PC A03/MF AOl 
NTIS, PC A04/MF AOl 
NTIS, PC A04/MF AO! 
NTIS, PC A09/MF AO1 
NTIS, PC A10/MF AO1 
NTIS 

NTIS, PC A09/MF AO! 
NTIS, PC All/MF A0Ol 
NTIS, PC A06/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A05/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A05/MF AO1 
NTIS, PC A10/MF A0O1 
NTIS, PC A02/MF A0O1 
NTIS, PC A05/MF AO1 
NTIS, PC A18/MF AO1 
NTIS, PC A03/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF A0O1 
NTIS MF A0Ol 

NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF A011 
NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A05/MF AOI 
NTIS, PC A09/MF AO1 
NTIS, PC A07/MF AO1 
NTIS MF AOl 

NTIS, PC A06/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A03/MF A0O1 


NTIS, PC A03/MF AO1 
NTIS, PC A06/MF AO1 


NTIS, PC A07/MF AO1 
NTIS, PC A02/MF AO1 


NTIS, PC Al1/MF AOl1 
NTIS, PC A04/MF AO1 


NTIS, PC A0S5/MF AOI 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A05/MF AO01 
NTIS, PC A02/MF A0O1 
NTIS, PC A03/MF AOI 
NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF AO01 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 


NTIS, PC A05/MF A0O1 


Order No. 


DE82013305 
DE82011490 


DE82014210 
DE82017230 
DE82016914 
DE82010526 
DE82005723 
DE82018308 
DE82010106 
DE82014866 
DE82008440 
DE82011256 
DE82011259 
DE82007931 
DE82019364 
DE82005488 
DE82011331 
DE82011445 
DE82015777 
DE82015781 
DE82016053 
DE82017678 
DE82018120 
DE82018121 
DE82018122 
DE82018123 
DE82018124 
DE82018125 
DE82018126 
DE82018127 
DE82018128 
DE82018132 
DE82018143 
DE82018154 
DE82018324 
DE82016052 
DE82006071 


DE82018082 
DE82018081 


DE82019198 
DE82016041 


DE82010888 
DE82010862 


DE82019197 
DE82018076 
DE82018075 
DE82018074 
DE82018073 
DE82017152 
DE82013796 
DE82015186 
DE82017774 
DE82017153 
DE82016974 
DE82017775 


DE82017181 


Distribution Category 


STD -90h 
STD -90h 


MN -90c 
STD -90c 
STD -90i 
ND -90g 
STD -90g 
STD -93 
MN -63 
MN -90g 
STD -94cb 
STD -60 
MN -96 
STD -60 
MN -90b 
MN -59c 
MN -70 
MN -92a 
STD -64 
STD -64 
STD -64 
MN -63b 
MN -62d 
MN -62d 
MN -62d 
MN -62d 
MN -62d 
MN -62d 
MN -62d 
MN -62d 
MN -62d 
MN -62d 
MN -96 
MN -62d 
MN -90h 
STD -64 
MN -70A 


MN -11 
STD -66a 


STD -66a 
MN -70 


MN -70 
MN -70 


MN -11 
MN -11 
MN -11 
MN -11 
MN -11 
MN -90d 
MN -90d 
MN -90e 
MN -88 
MN -90a 
MN -90a 
MN -90d 


STD -90d 


DOE/PC/30264- 


Abstract No. 


7:49010 
7:49011 


7:50699 
7:49012 
7:49101 
7:50688 
7:50689 
7:50700 
7:49717 
7:50690 
7:50701 
7:50051 
7:50803 
7:50052 
7:49013 
7:49525 
7:49343 
7:49175 
7:49813 
7:51568 
7:51575 
7:49718 
7:49763 
7:49764 
7:49765 
7:49526 
7:49766 
7:49767 
7:49768 
7:49769 
7:49770 
7:49771 
7:49148 
7:49772 
7:50845 
7:51545 
7:49344 


7:51887 
7:49949 


7:49950 
7:49345 


7:49346 
7:49347 


7:51713 
7:51721 
7:51714 
7:51715 
7:51716 
7:49060 
7:49014 
7:49149 
7:49125 
7:49065 
7:49015 
7:49016 


7:49017 





eseeseeeeeeeeeeeteseaeeee 


DOE/PC/30292- 


Report No. 
DOE/PC/30292- 
5 


6 
DOE/PC/30293- 

6 
DOE/PC/30300- 


T3 
DOE/PC/40091- 

Tl 
DOE/PC/40265- 


4 
DOE/PC/40278- 


T3 
DOE/PC/40285- 
T2 


DOE/PC/40781- 
DOE/ PC/40783- 
DOE/PC/ '40796- 
DOE/PC/ 40800- 
DOE/PC/ 40803- 


3 
DOE/PC/40805- 
1 


2 
DOE/PC/42255- 
a 


11 
DOE/PC/42295- 


T2 
DOE/PC/42682- 
T2 
DOE/PE/70106- 
T7 
DOE/PE/70333- 
TL. 
DOE/PETC/TR- 
82/ 12 
DOE/R3/06035- 
Tl 
DOE/R4/10285- 
Tl 
DOE/R4/10333- 
Til 
DOE/R4/20004- 
T7 
DOE/RS5/10129- 


Tl 
DOE/RS5/10214- 

2 
DOE/RS/10219- 

1 
DOE/RS5/10229- 


2 
DOE/RS5/10326- 
Tl 
DOE/RA/08905- 
Tl 
DOE/RA/20221- 
T1-Vol.2 
DOE/RA/20224- 


1 
DOE/RA/50075- 

T7 

T9 

T10 
DOE/RA/S50299- 


1119-Exec.Summ. 


1119-Vol.1 
1119-Vol.2 
1119-Vol.3 
1119-Vol.5 


Availability 

NTIS, PC A03/MF A0O1 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AOl1 
NTIS, PC A06/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF A0O1 
NTIS, PC A03/MF AO1 
NTIS, PC A0S/MF A0O1 
NTIS, PC A02/MF AOl1 


NTIS, PC A03/MF AO1 
NTIS, PC A04/MF A0Ol 


NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 


NTIS, PC A02/MF AOl 
NTIS, PC A02/MF A0Ol1 


NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO1 


NTIS, PC A04/MF AO! 
NTIS, PC A04/MF AOI 
NTIS, PC A15S/MF AOI 
NTIS, PC A03/MF AOI 
NTIS, PC A06/MF AOI 
NTIS, PC A04/MF AO! 
NTIS, PC A08/MF AO 
NTIS, PC A04/MF AOI 
NTIS, PC A07/MF AO! 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AO! 
NTIS, PC A04/MF A01 
NTIS, PC A02/MF AO! 
NTIS, PC A07/MF AOI 
NTIS, PC A09/MF AOI 
NTIS, PC A12/MF AO1 
NTIS, PC A0S/MF AO! 
NTIS, PC A06/MF AOI 
NTIS, PC A06/MF AO1 
NTIS, PC A09/MF AOI 
NTIS, PC A22/MF A01 
NTIS, PC A23/MF AOI 


NTIS, PC A18/MF A0Ol1 
NTIS, PC A99/MF AO1 


Order No. 


DE82007997 
DE82016847 


DE82013956 
DE82017243 
DE82019054 
DE82019099 
DE82016929 
DE82016928 
DE82016930 
DE82014540 
DE82017195 
DE82014480 


DE82010119 
DE82013769 


DE82019047 
DE82016125 
DE82015164 
DE82016710 
DE82018096 


DE82016830 
DE82019044 


DE82015085 
DE82019743 


DE82011038 
DE82017688 
DE82018795 
DE82013480 
DE82018231 
DE82018310 
DE82018604 
DE82012831 
DE82018722 
DE82014443 
DE82018893 
DE82010535 
DE82009835 
DE82014676 
DE82019246 
DE82012040 
DE82006051 
DE82007593 
DE82007603 
DE82007604 
DE82005871 
DE82005933 
DE82005901 


DE82006007 
DE82006056 


ERA Vol. 7, No. 19 / 412R 


Distribution Category 


MN -90i 
MN -90e 
MN -90 
MN -90e 
MN -90e 
STD -90d 
MN -90i 
MN -90i 
MN -90i 
MN -90d 
MN -90e 
MN -90d 


MN -90b 
MN -90b 


MN -90d 
STD -90a 
MN -90c 
MN -90d 
MN -90d 


MN -90e 
MN -90e 


MN -88 
MN -88 


MN -90b 
MN -90i 
MN -92 
MN -98B 
STD -90c 
MN -95d 
MN -98 
MN -90c 


MN -94e 


MN -60 


MN -4 
MN -6la 
MN -95e 
MN -96 
MN -92b 
MN -90c 
MN -90c 
MN -66 
MN -66 
MN -66 
STD -90c 
MN -90c 
MN -90c 


MN -90c 
MN -90c 


Abstract No. 


7:51067 
7:51071 


7:49150 
7:49151 
7:49152 
7:49018 
7:49167 
7:49102 
7:49163 
7:49019 
7:49153 
7:49020 


7:49154 
7:49155 


7:49021 
7:49066 
7:49156 
7:49022 
7:49067 


7:51068 
7:49157 


7:49126 
7:49127 


7:49023 
7:49103 
7:49195 
7:49196 
7:49087 
7:50717 
7:50597 
7:49128 
7:49519 
7:50053 
7:49590 
7:49505 
7:49591 
7:50820 
7:49188 
7:49024 
7:49025 
7:49933 
7:49934 
7:49935 
7:49494 
7:49495 
7:49496 


7:49497 
7:49498 





413R / ERA Vol. 7, No. 19 


Report No. 


DOE/RA/50334- 
1175(Exec.Summ.) 

DOE/RA/50376- 
1-Vol.1 

DOE/RA/50378- 


Tl 
DOE/RG/10303- 
T1-App.B 
DOE/RG/10367- 

Til 
DOE/RL- 

82-1 
DOE/SF/00012- 

T14 
DOE/SF/00824- 

T31 

T35 
DOE/SF/00962- 

T4 


rs 
DOE/SF/02034- 

T45 

T49 

T50 

T53 

T55 

T56 

T57 

T60 

T61 

T62 

T63 

T65 

T70-Draft 

TH 
DOE/SF/10510- 

T10-Vol.1 

T10-Vol.2 

T11-Exec.Summ. 
DOE/SF/10538- 

T12-Vol.1 

T13 
DOE/SF/10549- 

T6 
DOE/SF/10761- 

2 
DOE/SF/11436- 


Tl 
DOE/SF/11441- 


1 
DOE/SF/11444- 
T1-Vol.1 


T4 
DOE/SF/11485- 

T1-Vol.1 

T1-Vol.2 
DOE/SF/11496- 


1 
DOE/SF/11501- 

Tl 
DOE/SF/11503- 

a 
DOE/SF/11504- 


T2 
DOE/SF/11506- 


Tl 
DOE/SF/11511- 

TS5-Draft 

T6-Draft 
DOE/SF/11578- 


a1 
DOE/SF/70030- 

T54-Rev.1 

T55 

T60 


T63 
DOE/SF/71031- 
T29 
T30 
T31 
T32 
T33 
T35 
T36 


Availability 


NTIS, PC A02/MF A0O1 
NTIS, PC A22/MF AOl 
NTIS, PC A09/MF AO1 
NTIS, PC A15/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A05/MF A0Ol 
NTIS, PC A03/MF A01 


NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF AOl1 


NTIS, PC A04/MF A0O1 
NTIS, PC A03/MF AOl 


NTIS, PC All/MF AOl 
NTIS, PC A03/MF AOl1 
NTIS, PC A05/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A04/MF AO1 
NTIS, PC All/MF A01 


NTIS, PC Al6/MF AO1 
NTIS, PC A16/MF AO1 
NTIS, PC A03/MF AOl 


NTIS, PC A06/MF AO1 
NTIS, PC A05/MF A01 


NTIS, PC A03/MF AO1 
NTIS, PC A05/MF AO1 
NTIS, PC Al2/MF AOl 
NTIS, PC Al4/MF AO1 


NTIS, PC All/MF AO1 
NTIS, PC A04/MF AO1 


NTIS, PC A0S/MF AO1 
NTIS, PC A10/MF AO1 


NTIS, PC A18/MF A0O1 
NTIS, PC A22/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A0Ol1 
NTIS, PC A04/MF A0O1 


NTIS, PC A03/MF AO1 
NTIS, PC A10/MF AO1 


NTIS, PC A03/MF A0O1 


NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 


NTIS, PC A05/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A0Ol 
NTIS, PC A02/MF A01 
NTIS, PC A04/MF A0O1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 


Order No. 


DE82014979 
DE82010656 
DE82018739 
DE82006953 
DE82018419 
DE82019411 
DE82007244 


DE82011818 
DE82006469 


DE82011821 
DE82011820 


DE82007227 
DE82008041 
DE82008039 
DE82008283 
DE82008549 
DE82008552 
DE82008281 
DE82008276 
DE82008264 
DE82008265 
DE82008277 
DE82008528 
DE82007242 
DE82008278 


DE82008019 
DE82008017 
DE82008018 


DE82008005 
DE82008004 


DE82010135 
DE82018240 
DE82008227 
DE82018901 


DE82006025 
DE82008534 


DE82014423 
DE82016032 


DE82007993 
DE82019601 
DE82008003 
DE82008541 
DE82011174 


DE82008531 
DE82008495 


DE82019218 


DE82007885 
DE82008036 
DE82008075 
DE82008262 


DE82005398 
DE82008011 
DE82008013 
DE82008012 
DE82008071 
DE82008224 
DE82008288 


Distribution Category 


STD -90c 
MN -6la 
MN -6la 
STD -98 
MN -98E 
STD -85 
MN -11 


MN -79k 
MN -79k 


MN -79k 
MN -79k 


MN -77 
MN -77 
MN -77 
MN -77 
MN -77 
MN -77 
MN -77 
MN -77 
MN -77 
MN -77 
MN -77 
MN -77 
MN -77 
MN -77 


MN -77 
MN -77 
MN -77 


MN -90h 
MN -13 


MN -59 

STD -92a 
STD -62d 
MN -66g 


MN -59c 
MN -59c 


MN -59 
MN -59 


STD -62a 
BK -66a 
MN -66d 
MN -25 
MN -59c 


MN -59c 
MN -59c 


MN -6ic 


MN -79i 
MN -79p 
MN -79k 
MN -79k 


MN -79 

MN -79 

MN -79b 
MN -79p 
MN -79h 
MN -79e 
MN -79b 


DOE/SF/71031- 


Abstract No. 


7:49026 
7:49592 
7:49593 
7:50631 
7:50641 
7:49348 
7:51510 


7:50212 
7:50213 


7:50214 
7:50215 


7:50295 
7:50296 
7:50400 
7:50646 
7:50297 
7:50298 
7:50299 
7:50300 
7:50202 
7:50301 
7:50302 
7:50303 
7:50401 
7:50304 


7:50216 
7:50217 
7:50218 


7:50125 
7:48977 


7:49843 
7:49176 
7:49773 
7:50000 


7:49844 
7:49845 


7:49846 
7:49847 


7:49848 
7:49963 
7:49975 
7:49849 
7:50752 


7:49850 
7:49851 


7:49852 


7:50219 
7:50220 
7:50221 
7:50222 


7:50260 
7:50223 
7:50224 
7:50402 
7:30225 
7:30226 
7:50227 
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DOE/SF/71032- 


Report No. 


DOE/SF/71032- 

T45 

T47 

T48 

TS9 

T60 

Tél 

T63 
DOE/SF/74028- 

T12 
DOE/SF/90363- 

Tl 
DOE/SR/00819- 


T4 
DOE/SR/01008- 


05 
DOE/SR/01026- 


2 
DOE/SR/01061- 
3 
DOE/TIC- 
11612 
DP- 
81-125-2 
81-125-3 
1599 
1600 
1624 
1629 
1634 
DP-MS- 


81/ 141-19 
81-141-32 
81-141-33 
81-146-25 
81-146-28 
81-549 
82-327 
82-578 
DTH-LET-RE- 
81-3 
DTH-LV-MEDD- 
87(Rev.) 
112 
EDF-R- 
81H404253 
EEB-W- 
82-02 
EEG- 
3 


7 
EEV- 
81-02 
81-03 
EFI- 
414(21) -80 
417(24) -80 
457(64) -80 
EGG- 
1183-1816 
1183-1821 
1183-1825 
1183-1829 
1183-2440 
2037-Vol.11 
2128 
2181 
2184 
2198 
2203 
2205 
2206 
EGG-EE- 
5518 
EGG-FM- 
5768 


Availability 


NTIS, PC A06/MF A0Ol1 
NTIS, PC A03/MF AOl 
NTIS, PC A07/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF A0O1 
NTIS, PC A04/MF AO1 


NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS MF A0109/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AO1 


NTIS, PC A06/MF AOl1 
NTIS, PC A06/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF A0O1 
NTIS, PC A0S/MF AO1 
NTIS, PC A02/MF A0Ol1 


NTIS, PC A03/MF A0O1 


NTIS MF AOl 

NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOl 
NTIS, PC A02/MF AO1 


NTIS, PC A02/MF AOl 


NTIS PCEO1/MF AOl1 
NTIS PCE01/MF AOI 
See GJBX-134-82 

NTIS PCE04/MF $5.20 
See GJBX-132-82 

NTIS, PC A03/MF AOl1 
NTIS, PC A07/MF AO1 
NTIS, PC A03/MF AO1 


NTIS (US Sales Only), MF A0103/MF AO1 


NTIS (US Sales Only), MF A0104/MF AO1 
NTIS (US Sales Only), MF A0110/MF AOI 


NTIS (US Sales Only), MF A0104/MF AO1 


See LBL-13753 


NTIS, PC A10/MF AO1 
NTIS, PC A08/MF AO1 


NTIS (US Sales Only), MF A0108/MF AOI 
NTIS (US Sales Only), MF A0110/MF AOl1 


NTIS (US Sales Only), MF A0102/MF AOI 
NTIS (US Sales Only), MF A0103/MF AOI 
NTIS (US Sales Only), MF A0102/MF AO1 


NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF A01 
NTIS, PC A06/MF A0O1 
See NUREG/CR-0169-Vol.11 
NTIS, PC A03/MF AO1 
See NUREG/CR-2620 
See NUREG/CR-2648 
See NUREG/CR-2738 
See NUREG/CR-2781 
NTIS, PC A0S/MF AO1 
See NUREG/CR-2714 


NTIS, PC A08/MF AO1 


NTIS, PC A03/MF A0O1 


Order No. 


DE82011823 
DE82008064 
DE82008043 
DE82008059 
DE82008220 
DE82007184 
DE82008647 


DE82011802 
DE82005392 
DE82019046 
DE82011531 
DE82019598 
DE82019582 
DE82014916 
DE82018326 
DE82019745 
DE82014894 
DE82019746 
DE82018328 
DE82014913 
DE82018327 
DE82019158 
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EGG-FT- 
5651 
EGG-GTH- 
5575 
5779 
EGG-IS- 
5545 
EGG-LOFT- 
5558-Rev.1 


EGG-TIO-M- 
00182 
EGG-WM- 
5841 
EIR- 
411 
413 
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EMD- 
2-68-3307 
81-72 
81-74 
81-90 
81-108S 
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82-60 


EPA- 

600/ 7-81-160 
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2293-Vol.1 

2293-Vol.2 

2293-Vol.3 

2293-Vol.4 
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EPRI-EA- 
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2219 

2232 

2273 
EPRI-EL- 

2196 

2197 

2211 

2233 

2348-Vol.5 
EPRI-NP- 

2224-SR 

2239-Vol.1 

2252 


Availability 


NTIS, PC A03/MF A0l1 


NTIS, PC A02/MF A0Ol 
NTIS, PC A03/MF AOl 


NTIS, PC A04/MF AOI 
NTIS, PC A02/MF A0Ol1 


NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A0l 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 


NTIS (US Sales Only), MF A0102/MF A01 


NTIS, PC A02/MF A0Ol 
NTIS, PC A02/MF AO1 


NTIS, PC A03/MF AOl 
NTIS, PC A02/MF AOl1 


NTIS, PC A05/MF A01 


NTIS (US Sales Only), MF A0104/MF AOI 


NTIS, PC A03/MF AO1 


NTIS (US Sales Only), MF A0102/MF AO1 


See DOE/NBM-2011445 
See AD-A-106649/7 
See AD-A-106650/5 
See AD-A-106572/1 


General Accounting Office, P.O. Box 6015, Gaithersburg, 


MD 20760 
See AD-A-106652/1 


General Accounting Office, P.O. Box 6015, Gaithersburg, 


MD 20760 
NTIS 
See ORNL/EIS-197 


NTIS, PC Al6/MF A0l1 
NTIS, PC A04/MF AO1 
NTIS MF AOl 

NTIS, PC A08/MF AOI 
NTIS, PC A03/MF A0O1 
NTIS, PC Al7/MF AOl 


NTIS, PC A07/MF AOI 
NTIS, PC A04/MF AO1 
NTIS, PC A06/MF A0O1 
NTIS, PC A10/MF AO1 
NTIS, PC A05/MF AO1 


NTIS, PC A07/MF AO1 
NTIS, PC Al4/MF A0O1 
NTIS, PC A10/MF AO1 
NTIS, PC A09/MF AO1 
NTIS MF AO 


NTIS, PC A09/MF AO1 
NTIS, PC A08/MF AOI 
NTIS, PC E03/MF AOI 
NTIS, PC A07/MF AO1 
NTIS, PC A04/MF A01 
NTIS MF AOl 

NTIS, PC A05/MF AO1 
NTIS, PC A19/MF AO! 
NTIS, PC A03/MF A0O1 


Order No. 


DE82008609 


DE82008608 
DE82013807 


DE82005715 
DE82008155 


DE82018714 
DE82018767 
DE82018738 
DE82018717 
DE82018762 
DE82018765 
DE82018715 
DE82018716 
DE82005629 
DE82018737 
DE82006111 
DE82006748 
DE82006749 
DE82006109 
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DE82901857 
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DE82902100 
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DE82903282 
DE82903575 
DE82903141 


Distribution Category 


MN -20d 


MN -66 
MN -66d 


STD -78 
MN -78 


MN -20 
MN -20a 
MN -78 
MN -78 
MN -78 
MN -78 
MN -78 
MN -78 
MN -77 
MN -78 
MN -20 
MN -20 
MN -20 
MN -20 
MN -66 
MN -20 
MN -78 
MN -78 
MN -20d 
MN -78 
MN -66f 
MN -66f 


MN -70 
MN -78 
MN -70 
MN -80 
MN -86 
MN -96 


MN -92a 


EPRI-NP- 
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EPRI-NP- ERA Vol. 7, No. 19 / 416R 


Report No. Availability Order No. Distribution Category Abstract No. 


2339 NTIS, PC A07/MF A0O1 DE82903576 MN -80 7:50173 
2361 NTIS, PC A04/MF AO1 DE82903568 MN -78 7:50421 
2370-Vol.3 NTIS MF AOl1 DE82905280 MN -80 7:50422 
2370-Vol.7 NTIS MF AOl DE82905279 MN -80 7:50423 
2370-Vol.19 NTIS MF AOl DE82905354 MN -80 7:50424 
2428 NTIS MF AO1 DE82905284 MN -78 7:50316 
2450 NTIS, PC A07/MF A0O1 DE82905773 MN -70 7:49357 
EPRI-P- 
2155-SP NTIS, PC A20/MF AOl DE82903149 MN -98 7:50566 
EPRI-RD- 
2284-SR NTIS, PC A03/MF AO1 DE82903139 MN -25 7:50846 
ERC-TR- 
8148 See UCRL-15471-Vol.2 DE82017633 MN -94b 7:50816 
ESG-DOE- 
13386 See DOE/ET/10296-196 DE82014544 STD -90c 7:48991 
ESL- 
72 See DOE/ID/12079-59 DE82019909 MN -66 7:49948 
EUR- 
6408-DE NTIS PCE02/MF E02 7:50847 
6850 NTIS (US Sales Only), MF A0102/MF AO1 DE82701042 MN -25 7:50848 
6957-DE ECIS, 2100 M Street, N.W. Suite 707, Washington, DC ND -13 7:50606 
20037 
6971 NTIS (US Sales Only), MF A0104/MF AO1 DE82701070 MN -38 7:51123 
7000 NTIS (US Sales Only), MF A0103/MF AO1 DE82701103 MN -80 7:50822 
7017-EN Commission of the European Communities, Directorate- ND -63 7:49594 
General for Information Market and Innovation, Jean 
Monnet Building, Luxembourg 
7024-EN Commission of the European Communities, Directorate- ND -94c 7:49468 
General for Information Market and Innovation, Jean 
Monnet Building, Luxembourg 
7165-FR Commission of the European Communities, Directorate- ND -90 7:49158 
General for Information Market and Innovation, Jean 
Monnet Building, Luxembourg : 
7249 NTIS (US Sales Only), MF A0102/MF AOl1 DE82701060 MN -41 7:50229 
7250 NTIS (US Sales Only), MF A0102/MF AOl1 DE82701105 MN -80 7:50289 
7255 NTIS (US Sales Only), MF A0102/MF AO1 DE82700932 MN -20 7:52372 
7264 NTIS (US Sales Only), MF A0103/MF AO1 DE82701107 MN -80 7:50358 
7278 NTIS (US Sales Only), MF A0102/MF AO1 DE82701061 MN -41 7:50425 
7287-FR Commission of the European Communities, Directorate- ND -66 7:49985 
General for Information Market and Innovation, Jean 
Monnet Building, Luxembourg 
7324 NTIS (US Sales Only), MF A0106/MF AO1 DE82701043 MN -86 7:49308 
7368 NTIS (US Sales Only), MF A0106/MF AO1 DE82701062 MN -41 7:50426 
7542-EN Commission of the European Communities, Directorate- ND -4 7:49469 
General for Information Market and Innovation, Jean 
Monnet Building, Luxembourg 
7568-EN Commission of the European Communities, Directorate- ND -61b 7:49595 
General for Information Market and Innovation, Jean 
Monnet Building, Luxembourg 
7590-EN Commission of the European Communities, Directorate- ND -61 7:49470 
General for Information Market and Innovation, Jean 
Monnet Building, Luxembourg 
7609-DE Commission of the European Communities, Directorate- ND -4 7:51034 
General for Information Market and Innovation, Jean 
Monnet Building, Luxembourg 
7626-EN Commission of the European Communities, Directorate- ND -94 7:49471 
General for Information Market and Innovation, Jean 
Monnet Building, Luxembourg 
7679-EN Commission of the European Communities, Directorate- MN -6lc 7:49596 
General for Information Market and Innovation, Jean 
Monnet Building, Luxembourg 
7685-EN Commission of the European Communities, Directorate- ND -66 7:49597 
General for Information Market and Innovation, Jean 
. Monnet Building, Luxembourg 
3419-PR-107 See CONF-7609217- DE82004240 7:49758 
1726-60A See CW-WR-76-015.60A DE82010915 7:50107 
2013-20 See DOE/PC/40781-T3 DE82019047 7:49021 
2018-20 See DOE/ET/10593-20 DE82015438 7:51066 
2291-95A See CW-WR-76-020.95A DE82014545 7:50108 
2291-96A See CW-WR-76-020.96A DE82014543 7:50109 
2315-72 See DOE/ET/10532-T4 DE82008446 7:48992 
2315-74 See DOE/ET/10532-T5 DE82013235 7:48993 
2315-76 See DOE/ET/10532-T6 DE82016812 7:48994 
2494-FR-1 See DOE/ET/10587-T1-Pt.1 DE82016996 7:48995 
_— -1 See DOE/ET/12532-T7 DE82013838 7:49120 


888 NTIS (US Sales Only), MF A0102/MF AOl1 DE82701114 7:51326 
889 NTIS (US Sales Only), MF A0102/MF AOl1 DE82701115 7:51327 
1011 NTIS (US Sales Only), MF A0102/MF AO1 DE82701099 7:50317 
1048 NTIS (US Sales Only), MF A0102/MF AO! DE82701657 7:52211 
1052 NTIS (US Sales Only), MF A0102/MF AO1 DE82700994 7:52186 
1060 NTIS (US Sales Only), MF A0102/MF AOI DE82701100 7:50337 
1070 NTIS (US Sales Only), MF A0102/MF AO1 DE82701044 7:50849 
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1007/ 010-81-999 
HCP/T2453- 
02 
HE- 
100-1980 


Availability 


NTIS (US Sales Only), MF A0102/MF A01 
NTIS (US Sales Only), MF A0102/MF A01 
NTIS (US Sales Only), MF A0102/MF AO1 
NTIS (US Sales Only), MF A0102/MF A01 
NTIS (US Sales Only), MF A0102/MF AOI 
NTIS (US Sales Only), MF A0102/MF A01 
NTIS (US Sales Only), MF A0102/MF A01 


NTIS, PC A13/MF A01 


NTIS, PC A04/MF AO1 
NTIS, PC A02/MF A01 


NTIS (US Sales Only), MF A0104/MF AO1 
See NE/VIND-80/31 


NTIS, PC A02/MF A01 
NTIS, PC A02/MF AO1 


NTIS (US Sales Only), MF A0105/MF AOI 
NTIS, PC A03/MF AO1 


See NE/AVT-80/4 


NTIS, PC A0S/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS MF AOl1 

NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS MF AOl 

NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF :A01 
NTIS, PC A06/MF A0O1 
NTIS, PC A10/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF A0O1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AO1 


NTIS, PC A03/MF AOI 
See DOE/SF/02034-T45 
NTIS, PC Al3/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A10/MF AO1 
NTIS, PC A02/MF AO1 
NTIS MF AOl 

NTIS, PC A0S/MF A0O1 
NTIS, PC E08/MF AO1 
NTIS, PC A05/MF AO1 
NTIS PCE08/MF $13.40 
NTIS PCE02/MF AO1 
NTIS, PC E05/MF, $3.50 
NTIS, PC E08/MF, $6.00 


NTIS, PC E09/MF, $6.60 


GKSS-Forschungszentrum Geesthacht, GmbH 2054 


Geesthacht, Germany 


Subcommittee on Antitrust, Monopoly and Business Rights 


NTIS, PC A03/MF AOl1 
NTIS, PC A04/MF A0O1 


NTIS (US Sales Only), MF A0102/MF AO1 


Order No. 


DE82701101 
DE82700985 
DE82701113 
DE82701106 
DE82701045 
DE82700995 
DE82702041 


DE82011697 


DE82006318 
DE82004474 


DE82902187 
DE82902198 


DE82014280 
DE82014279 


DE82702114 


DE82902305 


DE82019547 
DE82007022 
DE82007219 
DE82005218 
DE82012589 
DE82019133 
DE82012563 
DE82010160 
DE82012407 
DE82012524 
DE82011693 
DE82012727 
DE8201 1566 
DE82015238 
DE82007045 
DE82015076 
DE82013307 
DE82016698 
DE82019134 
DE82017575 
DE82018904 
DE82017218 
DE82018986 
DE82017213 
DE82017216 
DE82018559 


DE82010517 
DE82007227 
DE82012704 
DE82019886 
DE82019167 
DE82008184 
DE82010678 
DE82012878 
DE82010506 
DE82018201 
DE82019003 
DE82017100 
DE82007339 


DE82001167 


DE82008272 
DE82018178 


DE82903333 


Distribution Category 


MN -80 
MN -46 
MN -37 
MN -79 
MN -25 
MN -34C 
MN -46 


MN -11 


MN -34D 
MN -28 


MN -60 
MN -60 


MN -28 
MN -28 


MN -41 


MN -97b 


STD -77 
MN -77 
MN -77 
MN -77 
MN -20 
MN -20 
MN -20 
MN -20f 
MN -20 
MN -20 
MN -20 
MN -77 
MN -20 
STD -77 
MN -77 
MN -20 
MN -77 
MN -77 
MN -77 
MN -20a 
MN -77 
MN -20a 
MN -77 
MN -20f 
MN -20f 
MN -77 


MN -41 
MN -77 
MN -77 
STD -78 
STD -77 
MN -78 
MN -78 
MN -78 
MN -51 
MN -51 
MN -51 
MN -51 
MN -51 
MN -51 
MN -51 


ND -11 
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7:52212 
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7:50359 
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7:52187 
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7:49523 
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7:50198 
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7:49284 
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7:49855 
7:50117 
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HEDL- 


7100 NTIS, PC A07/MF AOl1 DE82015297 MN -79e 7:50360 
HEDL-S/A- 


2661 NTIS, PC A02/MF A0Ol DE82012278 MN -79 7:50361 
HEDL-SA- 
2167 NTIS, PC A03/MF A0Ol DE82018950 MN -79b 7:50935 
2199 NTIS, PC A02/MF AO1 DE82005909 MN -79b 7:50231 
2383-FP NTIS, PC A02/MF AO1 DE82006038 MN -79b 7:50362 
2392-FP NTIS, PC A02/MF AO1 DE82003793 MN -34 7:51329 
2394-FP NTIS, PC A02/MF A0Ol DE82006046 MN -20c 7:52381 
2410-FP NTIS, PC A02/MF AO1 DE82006030 MN -79b 7:50232 
2414-FP NTIS, PC A02/MF A0Ol1 DE82006028 MN -79b 7:50233 
2436 NTIS, PC A02/MF AOl1 DE82005890 MN -79p 7:50338 
2462-FP NTIS, PC A02/MF AO1 DE82006865 MN -79 7:50363 
2467-S NTIS, PC A02/MF A0O1 DE82005886 MN -79d 7:50364 
2468 NTIS, PC A02/MF AO1 DE82005889 MN -79d 7:50365 
2477-FP NTIS, PC A02/MF AOl1 DE82006050 MN -79h 7:50234 
2493-FP NTIS, PC A02/MF AOl1 DE82006033 MN -79b 7:50366 
2497-FP NTIS, PC A02/MF A01 DE82005176 MN -25 7:50851 
2500-FP NTIS, PC A03/MF AO01 DE82017740 MN -80 7:50290 
2542-FP NTIS, PC A02/MF A01 DE82018960 MN -78 7:50367 
2576-FP NTIS, PC A02/MF A0Ol DE82017737 MN -25 7:50235 
2586-FP NTIS, PC A02/MF AO1 DE82018923 MN -79b 7:50236 
2604-FP NTIS, PC A03/MF AOl1 DE82018922 MN -80 7:50852 
2608-FP NTIS, PC A02/MF AOl DE82017739 MN -79d 7:50368 
2610-FP NTIS, PC A02/MF A01 DE82018949 MN -79h 7:50369 
2611-FP NTIS, PC A02/MF A01 DE82018647 MN -79b 7:50430 
2618-FP NTIS, PC A02/MF A01 DE82018924 MN -80 7:50853 
2621-FP NTIS, PC A02/MF A01 DE82018955 MN -79b 7:50237 
2627-FP NTIS, PC A02/MF A0l DE82018944 MN -80 7:50291 
2629-FP NTIS, PC A02/MF AOl1 MN -79p 7:50431 
2632-FP NTIS, PC A03/MF A01 DE82018945 MN -34C 7:52148 
2645-FP NTIS, PC A03/MF AOl1 DE82017736 MN -79r 7:50854 
2665-FP NTIS, PC A02/MF AO1 DE82017759 MN -79k 7:50238 
2691-FP NTIS, PC A02/MF AO1 DE82018948 MN -79b 7:50239 
2708-FP NTIS, PC A02/MF A01 DE82018957 MN -79b 7:50240 
2711-FP NTIS, PC A02/MF A0O1 DE82018947 MN -80 7:50370 
2712-FP NTIS, PC A02/MF AOl1 DE82018946 MN -79d 7:50241 
HMI- 


270 NTIS (US Sales Only), MF A0103/MF AO1 DE82750495 MN -2 
HMI-B- 


353 NTIS (US Sales Only), MF A0120/MF AO1 DE82750491 MN -37 
HU-TFT- 


81-18 NTIS (US Sales Only), MF A0102/MF AOI DE82701635 MN -34D 


Distribution Category Abstract No. 


7:50574 
7:51377 


7:52016 
IA- 


1364 NTIS (US Sales Only), MF A0113/MF AO1 DE82780456 MN -34A 

IAE- 
3289/ 6 NTIS (US Sales Only), MF A0104/MF AO1 DE82700949 MN -34B 
3293/ 10 NTIS (US Sales Only), MF A0102/MF AO1 DE82701046 MN -25 
3300/ 1 NTIS (US Sales Only), MF A0105/MF AO1 DE82700933 MN -20 
3302/ 2 NTIS (US Sales Only), MF A0103/MF AOi DE82700996 MN -34C 
3315/ 11 NTIS (US Sales Only), MF A0102/MF AO1 DE82701047 MN -25 
3316/ 8 NTIS (US Sales Only), MF A0102/MF AO1 DE82701116 MN -37 
3322/7 NTIS (US Sales Only), MF A0102/MF A01 DE82700934 MN -20 
3326/ 11 NTIS (US Sales Only), MF A0102/MF A01 DE82700922 MN -34A 
3331/ 6 NTIS (US Sales Only), MF A0103/MF AO1 DE82700935 MN -20 
3334/ 7 NTIS (US Sales Only), MF A0103/MF AO1 DE82700936 MN -20 
3335/ 6 NTIS (US Sales Only), MF A0103/MF AO1 DE82700937 MN -20 

‘ee 6 NTIS (US Sales Only), MF A0102/MF AOI DE82700938 MN -20 


2047-F NTIS (US Sales Only), MF A0106/MF AOl1 DE82701658 MN -34C 
IAEA-RL- 


87 NTIS (US Sales Only), MF A0102/MF AOI DE82701659 MN -34C 
IAEA-SM- 


262/ 45 See SAND-81-2645C DE82014506 


7:51945 


7:51914 
7:50855 
7:52289 
7:52164 
7:50856 
7:52382 
7:52383 
7:52249 
7:52384 
7:52290 
7:52291 
7:52292 


7:51330 


7:52133 


MN -70A 7:51517 


79/ 51 NTIS (US Sales Only), MF A0102/MF AO] DE82701661 MN -34C 
79/ 62 NTIS (US Sales Only), MF A0102/MF AO1 DE82701674 MN -34C 
on 108 NTIS (US Sales Only), MF A0102/MF A0O1 DE82701660 MN -34C 


12094 NTIS, PC A03/MF A0l DE82019443 
IFSR- 
55 See DOE/ET/53088-55 DE82014989 
57 See DOE/ET/53088-57 DE82016022 
IFVE-NTL- 


81-6 NTIS (US Sales Only), MF A0102/MF AOI DE82701636 MN -34D 
IFVE-OEA- 


81-50 NTIS (US Sales Only), MF A0102/MF AOl DE82701076 MN -28 
IFVE-OEF- 


81-43 NTIS (US Sales Only), MF A0102/MF AO1 DE82701650 MN -34D 
IFVE-OEIPK- 


80-119/ SERP-E-77 NTIS (US Sales Only), MF A0102/MF AO1 DE82700979 MN -34D 


80-181 NTIS (US Sales Only), MF A0102/MF AO1 DE82701651 MN -34D 
IFVE-OI- 


81-21 NTIS (US Sales Only), MF A0102/MF AOl1 DE82701078 MN -28 


IC- 
7:52017 
7:52193 
7:52194 
MN -80 7:51331 


MN -20 7:52356 
MN -20 7:52357 


7:52018 
7:51256 
7:52019 


7:51979 
7:52020 


7:51208 
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81-40 NTIS (US Sales Only), MF A0102/MF A01 DE82701079 MN -28 7:51257 
IFVE-OKU- 


80-127 NTIS (US Sales Only), MF A0102/MF A01 DE82701080 MN -28 7:51258 
IFVE-OMVT- 


81-60 NTIS (US Sales Only), MF A0102/MF A01 DE82701081 MN -28 7:51259 
IFVE-ONF- 
80-158 NTIS (US Sales Only), MF A0102/MF A01 DE82701637 MN -34D 7:52021 
81-65 NTIS (US Sales Only), MF A0102/MF A0O1 DE82700980 MN -34D 7:51980 
81-108 NTIS (US Sales Only), MF A0102/MF A0O1 DE82701117 MN -37 7:51332 
IFVE-OP- 


80-166 NTIS (US Sales Only), MF A0102/MF AO1 DE82701082 MN -28 7:51209 
IFVE-ORI- 


80-121 NTIS (US Sales Only), MF A0102/MF A0O1 DE82701118 MN -37 7:51333 
IFVE-OTF- 
80-92 NTIS (US Sales Only), MF A0102/MF AO1 DE82700997 MN -34C 7:52022 
81-9 NTIS (US Sales Only), MF A0102/MF AO1 DE82700998 MN -34C 7:52023 
81-29 NTIS (US Sales Only), MF A0102/MF AO1 DE82701639 MN -34D 7:52024 
81-34 NTIS (US Sales Only), MF A0102/MF A0O1 DE82700892 MN -34D 7:52074 
81-52 NTIS (US Sales Only), MF A0102/MF A0O1 DE82700893 MN -34D 7:52075 
81-68 NTIS (US Sales Only), MF A0102/MF AO1 DE82700894 MN -34D 7:52076 
IFVE-OUNK- 
81-23 NTIS (US Sales Only), MF A0102/MF A01 DE82701083 MN -28 7:51210 
81-57 NTIS (US Sales Only), MF A0102/MF A01 DE82700953 MN -34A 7:51084 
IKE-K- 
54-8 NTIS (US Sales Only), MF A0108/MF AO1 DE82750454 MN -98 7:50598 
ILLDOE- 


81/ 35 NTIS, PC A0S/MF AO1 DE82902399 MN -95 
IMN- 


80 
INDC- 


32/ L NTIS (US Sales Only), MF A0104/MF AO1 DE82701679 MN -34C 7:52095 
INDC(CCP)- 


158/ L NTIS (US Sales Only), MF A0102/MF AO1 DE82701675 MN -34C 7:52472 
INDC(EGY)- 

1/L NTIS (US Sales Only), MF A0102/MF AO1 DE82701676 MN -34C 7:52165 

2/L NTIS (US Sales Only), MF A0102/MF AO1 DE82701677 MN -34C 7:52149 
INDC(EUR)- 


016/ G See NEANDC(E)-232-U-Vol.3-Euratom DE82904470 MN -34C 7:52101 
INDC(SEC)- 


78/ URSF NTIS (US Sales Only), MF A0102/MF A09 DE82701678 MN -34C 7:52096 
INDC(SWD)- 


15-L See NE-TEKNIK-81-4 DE82702040 MN -34C 7:52100 
INER- 


weelas NTIS (US Sales Only), MF A0108/MF AO1 DE82901212 MN -63 7:49602 
-mf- 
6690 NTIS (US Sales Only), MF A0103/MF A01 DE82780511 MN -28 7:51166 
6855 NTIS (US Sales Only), MF A0104/MF AO1 DE82780551 MN -51 7:49288 
6856 NTIS (US Sales Only), MF A0106/MF A0O1 DE82780558 MN -28 7:51260 
6857 NTIS (US Sales Only), MF A0114/MF AO1 DE82780537 MN -34D 7:50999 
6858 NTIS (US Sales Only), MF A0103/MF AO1 DE82780557 MN -23 7:49452 
6859 NTIS (US Sales Only), MF A0104/MF AO1 DE82780502 MN -20 7:52293 
6860 NTIS (US Sales Only), MF A0105/MF A0O1 DE82780503 MN -20 7:52294 
6861 NTIS (US Sales Only), MF A0104/MF AO1 DE82780504 MN -20 7:52295 
6863 NTIS (US Sales Only), MF A0110/MF AO1 DE82780534 MN -34D 7:51970 
6864 NTIS (US Sales Only), MF A0105/MF A01 DE82780510 MN -37 7:52443 
6865 NTIS (US Sales Only), MF A0107/MF AO1 DE82780508 MN -80 7:49487 
6866 NTIS (US Sales Only), MF A0107/MF AO1 DE82780533 MN -34A 7:51961 
6867 NTIS (US Sales Only), MF A0111/MF AO1 DE82780498 MN -34A 7:50857 
6868 NTIS (US Sales Only), MF A0105/MF AO1 DE82780499 MN -34A 7:50858 
6869 NTIS (US Sales Only), MF A0107/MF AO1 DE82780500 MN -34A 7:50936 
6870 NTIS (US Sales Only), MF A0107/MF AO1 DE82780505 MN -51 7:51878 
6871 NTIS (US Sales Only), MF A0108/MF AO1 DE82780507 MN -48 7:51730 
6872 NTIS (US Sales Only), MF A0102/MF A01 DE82780528 MN -2 7:50607 
6873 NTIS (US Sales Only), MF A0102/MF A01 DE82780529 MN -2 7:50608 
6874 NTIS (US Sales Only), MF A0102/MF AOl1 DE82780530 MN -2 7:50609 
6875 NTIS (US Sales Only), MF A0102/MF A01 DE82780531 MN -2 7:50610 
6876 NTIS (US Sales Only), MF A0102/MF A01 DE82780512 MN -2 7:49453 
6877 NTIS (US Sales Only), MF A0102/MF AO1 DE82780513 MN -2 7:50263 
6878 NTIS (US Sales Only), MF A0103/MF AO1 DE82780514 MN -2 7:50264 
6879 NTIS (US Sales Only), MF A0102/MF AO1 DE82780515 MN -20 7:50265 
6880 NTIS (US Sales Only), MF A0102/MF AO1 DE82780516 MN -2 7:50266 
6881 NTIS (US Sales Only), MF A0102/MF AO1 DE82780517 MN -2 7:50267 
6882 NTIS (US Sales Only), MF A0102/MF AO1 DE82780518 MN -2 7:50268 
6883 NTIS (US Sales Only), MF A0102/MF A01 DE82780519 MN -2 7:50269 
6884 NTIS (US Sales Only), MF A0102/MF AO1 DE82780520 MN -2 7:50270 
6885 NTIS (US Sales Only), MF A0102/MF AO1 DE82780521 MN -2 7:50271 
6886 NTIS (US Sales Only), MF A0102/MF A01 DE82780522 MN -2 7:50272 
6887 NTIS (US Sales Only), MF A0102/MF AO1 DE82780523 MN -41 7:50432 
6888 NTIS (US Sales Only), MF A0102/MF AOI DE82780524 MN -70 7:49362 
6889 NTIS (US Sales Only), MF A0102/MF AOi DE82780525 MN -2 7:50575 
6890 NTIS (US Sales Only), MF A0102/MF A01 DE82780526 MN -2 7:50576 
6891 NTIS (US Sales Only), MF A0102/MF A01 DE82780527 MN -2 7:50273 
6932 NTIS (US Sales Only), MF A0107/MF AO1 DE82780547 MN -34C 7:52118 
6933 NTIS (US Sales Only), MF A0105/MF AOl1 DE82780548 MN -34C 7:52119 
6940 NTIS (US Sales Only), MF A0103/MF AO1 DE82780553 MN -41 7:50343 


7:50718 
NTIS, PC A02/MF AO1 DE82902058 MN -88 7:49111 
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Report No. 


6943 
6945 
6948 
6951 
6952 
6957 
6958 
6959 
6960 
6961 
6962 
6964 
INIS-SU- 


122/ PS 

134/1 
IPEN-Pub- 

26 
IPF- 

81-2 

81-4 
IPNO- 

80-05 
81-15 
IPNO-PhN- 
81-10 
81-14 

IPNO-T- 
81-04 
81-06 
81-08 

IPNO-TH- 
81-34 
81-37 

IS- 

4785 
4791 
4793 
4794 
4795 
4796 
4798 
4800 
IS-M- 
367 
386 
392 

ISN- 

81-12 
81-16 

ITEF- 
9(1981) 
62(1981) 
71(1981) 
84(1981) 
93(1981) 
101(1980) 
141(1980) 
142(1980) 
144(1980) 
177(1980) 

ITEP- 
4(1981) 
24(1981) 
76(1981) 
77(1980) 
83(1981) 

119(1980) 
147(1980) 
152(1980) 
170(1980) 

ITF- 

80-93-R 
81-6-R 

81-56-R 
81-64-R 


Availability 


NTIS (US Sales Only), MF A0103/MF AO1 
NTIS (US Sales Only), MF A0108/MF AOl1 
NTIS (US Sales Only), MF A0108/MF A0O1 
NTIS (US Sales Only), MF A0106/MF AOl1 
NTIS (US Sales Only), MF A0108/MF AOl1 
NTIS (US Sales Only), MF A0104/MF AO1 
NTIS (US Sales Only), MF A0107/MF AO1 
NTIS (US Sales Only), MF A0109/MF AO1 
NTIS (US Sales Only), MF A0107/MF AO1 
NTIS (US Sales Only), MF A0114/MF AO1 
NTIS (US Sales Only), MF A0110/MF AO1 
NTIS (US Sales Only), MF A0104/MF AO1 


NTIS (US Sales Only), MF A0111/MF AOl 
NTIS (US Sales Only), MF A0103/MF A01 
NTIS (US Sales Only), MF A0114/MF AO1 


NTIS (US Sales Only), MF A0104/MF AO1 
NTIS (US Sales Only), MF A0102/MF AO1 


NTIS (US Sales Only), MF A0102/MF AOl1 
NTIS (US Sales Only), MF A0102/MF AO1 


NTIS (US Sales Only), MF A0102/MF A0O1 
NTIS (US Sales Only), MF A0103/MF AO1 


NTIS (US Sales Only), MF A0102/MF AO1 


NTIS (US Sales Only), MF A0104/MF AOl 
NTIS (US Sales Only), MF A0105/MF AO1 


NTIS (US Sales Only), MF A0103/MF AOl 
NTIS (US Sales Only), MF A0102/MF AOl 


NTIS (US Sales Only), MF A0103/MF A01 
NTIS (US Sales Only), MF A0102/MF A0O1 


NTIS (US Sales Only), MF A0105/MF A0O1 
NTIS (US Sales Only), MF A0106/MF AO01 
NTIS (US Sales Only), MF A0106/MF AO1 


NTIS (US Sales Only), MF A0103/MF AO1 
NTIS (US Sales Only), MF A0102/MF AOI 


NTIS, PC A05/MF A0l1 
NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 


NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 


NTIS (US Sales Only), MF A0102/MF AO1 
NTIS (US Sales Only), MF A0105/MF A01 


NTIS (US Sales Only), MF A0102/MF AO1 
NTIS (US Sales Only), MF A0102/MF A0Ol1 
NTIS (US Sales Only), MF A0102/MF AO1 
NTIS (US Sales Only), MF A0104/MF A0O1 
NTIS (US Sales Only), MF A0104/MF A0Ol1 
NTIS (US Sales Only), MF A0103/MF A0Ol 
NTIS (US Sales Only), MF A0102/MF A0Ol1 
NTIS (US Sales Only), MF A0103/MF AO1 
NTIS (US Sales Only), MF A0102/MF A01 
NTIS (US Sales Only), MF A0102/MF A0Ol1 


NTIS (US Sales Only), MF A0102/MF AO1 
NTIS (US Sales Only), MF A0102/MF A01 
NTIS (US Sales Only), MF A0103/MF A0O1 
NTIS (US Sales Only), MF A0103/MF AOl1 
NTIS (US Sales Only), MF A0102/MF AO1 
NTIS (US Sales Only), MF A0104/MF A0O1 
NTIS (US Sales Only), MF A0105/MF A01 
NTIS (US Sales Only), MF A0102/MF A0O1 
NTIS (US Sales Only), MF A0104/MF AOI 


NTIS (US Sales Only), MF A0102/MF AO1 
NTIS (US Sales Only), MF A0102/MF A01 
NTIS (US Sales Only), MF A0103/MF A0Ol1 
NTIS (US Sales Only), MF A0102/MF AOl1 


Order No. 


DE82780553 
DE82780545 
DE82780559 
DE82780541 
DE82780555 
DE82780546 
DE82780550 
DE82780537 
DE82780542 
DE82780543 
DE82780544 
DE82780549 


DE82780320 
DE82780540 
DE82780501 


DE82701680 
DE82700923 


DE82702036 
DE82702037 


DE82701119 
DE82701069 


DE82902870 


DE82750493 
DE82750494 


DE82701120 
DE82702127 


DE82702047 
DE82702058 


DE82702059 
DE82702060 
DE82702084 


DE82702048 
DE82702049 


DE82007855 
DE82018274 
DE82018084 
DE82018269 
DE82018275 
DE82018268 
DE82018273 
DE82018271 


DE82014315 
DE82018148 
DE82019121 


DE82702061 
DE82702062 


DE82701122 
DE82701121 
DE82702064 
DE82702050 
DE82702051 
DE82700981 
DE82700924 
DE82700895 
DE82700896 
DE82700939 


DE82700999 
DE82700962 
DE82702052 
DE82702053 
DE82701653 
DE82700961 
DE82701640 
DE82700897 
DE82701641 


DE82700950 
DE82700898 
DE82700940 
DE82700941 
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Distribution Category 


MN -41 
MN -34 
MN -28 
MN -34D 
MN -80 
MN -34C 
MN -2 
MN -34D 
MN -34D 
MN -34 
MN -34 
MN -34C 


MN -23 
MN -34D 
MN -34A 


MN -34C 
MN -34A 


MN -34D 
MN -34D 


MN -37 
MN -23 


MN -25 


MN -20a 
MN -20f 


MN -37 
MN -28 


MN -34C 
MN -34C 


MN -34C 
MN -34C 
MN -4 


MN -34C 
MN -34C 


MN -90 
MN -11 
MN -90 
MN -90 
MN -15 
MN -70 
MN -11 
MN -15 


MN -25 
MN -25 
MN -4 


MN -34C 
MN -34C 


MN -37 

MN -37 

MN -34C 
MN -34C 
MN -34C 
MN -34D 
MN -34A 
MN -34D 
MN -34D 
MN -20 


MN -34C 
MN -34D 
MN -34C 
MN -34C 
MN -34D 
MN -34D 
MN -34D 
MN -34D 
MN -34D 


MN -34B 
MN -34D 
MN -20 
MN -20 


Abstract No. 


7:50436 
7:52218 
7:51261 
7:51981 
7:50437 
7:52195 
7:51056 
7:52025 
7:51982 
7:52097 
7:52098 
7:52105 


7:52219 
7:52026 
7:52386 


7:52151 
7:52220 


7:51983 
7:51984 


7:51339 
7:49456 


7:50971 


7:52299 
7:52300 


7:51340 
7:51174 


7:52196 
7:52106 


7:52135 
7:52177 
7:51059 


7:52027 
7:51985 


7:49088 
7:51813 
7:49089 
7:49069 
7:49324 
7:49363 
7:51488 
7:50972 


7:51383 
7:51085 
7:49309 


7:52103 
7:52120 


7:51341 
7:51342 
7:51986 
7:52028 
7:52107 
7:51987 
7:50952 
7:52257 
7:52077 
7:52301 


7:52029 
7:52030 
7:52108 
7:52109 
7:52031 
7:52032 
7:52033 
7:52078 
7:52079 


7:51915 
7:52258 
7:52302 
7:52303 
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ITP- 
80-117-E NTIS (US Sales Only), MF A0102/MF AOl1 DE82700951 MN -34B 7:51916 
80-140-E NTIS (US Sales Only), MF A0103/MF A01 DE82701000 MN -34C 7:52197 
81-36-E NTIS (US Sales Only), MF A0102/MF A01 DE82700942 MN -20 7:52304 
IVL-B- 
594 NTIS (US Sales Only), MF A0102/MF A01 DE82750483 MN -4 7:51426 
JAB- 
10145-1 NTIS, PC A0S5S/MF A0Ol1 DE82015871 MN -ll 7:51879 
JAERI- 


1271 NTIS (US Sales Only), MF A0103/MF AO1 DE82702085 MN -4 7:49320 
JAERI-M- 
9362 NTIS (US Sales Only), MF A0103/MF AOI DE82702066 MN -34C 7:52188 
9481 NTIS (US Sales Only), MF A0109/MF A01 DE82702088 MN -4 7:31042 
9527 NTIS (US Sales Only), MF A0103/MF AOl1 DE82702067 MN -34C 7:52099 
9573 NTIS (US Sales Only), MF A0103/MF A01 DE82702082 MN -4 7:51000 
9614 NTIS (US Sales Only), MF A0103/MF A01 DE82702042 MN -46 7:51175 
JEN- 
510 NTIS (US Sales Only), MF A0103/MF AO1 DE82701067 MN -22 7:51060 
JINR- 
1-80-853 NTIS (US Sales Only), MF A0102/MF AO1 DE82701662 MN -34C 7:52198 
1-81-226 NTIS (US Sales Only), MF A0102/MF AOl1 DE82701001 MN -34C 7:52034 
3-81-459 NTIS (US Sales Only), MF A0102/MF AOl DE82701128 MN -37 7:51343 
9-80-626 NTIS (US Sales Only), MF A0102/MF AO1 ; DE82701086 MN -28 7:51176 
9-81-326 NTIS (US Sales Only), MF A0102/MF A01 DE82701087 7:51211 
9-81-336 NTIS (US Sales Only), MF A0102/MF AOl1 DE82701088 7:51267 
9-8 1-382 NTIS (US Sales Only), MF A0102/MF AOl1 DE82701089 7:51177 
9-81-440 NTIS (US Sales Only), MF A0102/MF AO1 DE82701090 7:51178 
9-8 1-562 NTIS (US Sales Only), MF A0102/MF A01 DE82702129 7:51212 
9-81-573 NTIS (US Sales Only), MF A0102/MF AOl1 DE82702130 7:51268 
10-81-261 NTIS (US Sales Only), MF A0102/MF AOI DE82701084 7:31269 
10-81-389 NTIS (US Sales Only), MF A0102/MF AO1 DE82701123 7:51344 
10-81-545 NTIS (US Sales Only), MF A0102/MF AO1 DE82701085 7:51086 
11-81-385 NTIS (US Sales Only), MF A0102/MF AOl1 DE82700899 7:52259 
11-81-398 NTIS (US Sales Only), MF A0102/MF AO1 DE82700900 MN -34D 7:52260 
13-81-160 NTIS (US Sales Only), MF A0102/MF A01 DE82701124 MN -37 7:51345 
13-81-162 NTIS (US Sales Only), MF A0102/MF AO1 DE82701125 MN -37 7:51346 
13-81-323 NTIS (US Sales Only), MF A0102/MF AO1 DE82701126 MN -37 7:51347 
13-81-467 NTIS (US Sales Only), MF A0102/MF AO1 DE82701127 MN -37 7:51348 
13-81-603 NTIS (US Sales Only), MF A0102/MF AO1 DE82702128 MN -28 7:51270 
14-80-240 NTIS (US Sales Only), MF A0102/MF AO1 DE82700954 MN -34A 7:52256 
E-1-80-809 NTIS (US Sales Only), MF A0102/MF AO1 DE82701681 MN -34C 7:52166 
E-1-81-332 NTIS (US Sales Only), MF A0102/MF A01 DE82702068 MN -34C 7:51988 
E-1-81-378 NTIS (US Sales Only), MF A0102/MF AOI DE82701663 MN -34C 7:52152 
E-1-81-544 NTIS (US Sales Only), MF A0102/MF AOI DE82702069 MN -34C 7:51989 
E-2-81-186 NTIS (US Sales Only), MF A0102/MF AO1 DE82700901 MN -34D 7:52261 
E-2-81-219 NTIS (US Sales Only), MF A0102/MF A01 DE82701664 MN -34C 7:52199 
E-2-81-235 NTIS (US Sales Only), MF A0102/MF AO1 DE82700902 MN -34D 7:52080 
E-2-81-274 NTIS (US Sales Only), MF A0102/MF AO1 DE82700903 MN -34D 7:52081 
E-2-81-308 NTIS (US Sales Only), MF A0102/MF AOI DE82700904 MN -34D 7:52262 
E-2-81-375 NTIS (US Sales Only), MF A0102/MF AO1 DE82700905 MN -34D 7:52082 
E-2-81-419 NTIS (US Sales Only), MF A0102/MF AO1 DE82700906 MN -34D 7:52263 
E-2-81-460 NTIS (US Sales Only), MF A0102/MF AO1 DE82700907 MN -34D 7:52083 
E-2-81-520 NTIS (US Sales Only), MF A0102/MF A01 DE82700908 MN -34D 7:52084 
E-4-80-873 NTIS (US Sales Only), MF A0102/MF AOl1 DE82701053 MN -34B 7:52035 
E-4-81-152 NTIS (US Sales Only), MF A0102/MF AO1 DE82700921 MN -34A 7:51946 
E-4-81-216 NTIS (US Sales Only), MF A0102/MF AO1 DE82701002 MN -34C 7:52136 
E-4-81-281 NTIS (US Sales Only), MF A0102/MF AOl1 DE82701665 MN -34C 7:52200 
E-4-81-282 NTIS (US Sales Only), MF A0102/MF AOl1 DE82701666 MN -34C 7:52110 
E-4-81-422 NTIS (US Sales Only), MF A0102/MF AO1 DE82701667 MN -34C 7:52178 
E-4-81-430 NTIS (US Sales Only), MF A0102/MF A01 DE82701668 MN -34C 7:52167 
E-6-81-311 NTIS (US Sales Only), MF A0102/MF A01 DE82701022 MN -34C 7:52168 
E9-81-54 NTIS (US Sales Only), MF A0102/MF AO1 DE82701092 MN -28 7:51213 
E-11-81-620 NTIS (US Sales Only), MF A0102/MF AOI DE82702043 MN -46 7:52221 
E-13-81-269 NTIS (US Sales Only), MF A0102/MF A01 DE82701129 MN -37 7:51349 
E-17-81-61 NTIS (US Sales Only), MF A0102/MF AO} DE82700926 MN -34A 7:52250 
R-1-81-568 NTIS (US Sales Only), MF A0102/MF AO1 DE82702070 MN -34C 7:52121 
R-3-81-580 NTIS (US Sales Only), MF A0102/MF AO1 DE82702044 MN -46 7:52222 
R-4-81-690 NTIS (US Sales Only), MF A0102/MF AO1 DE82702054 MN -34C 7:52169 
R-6-81-345 NTIS (US Sales Only), MF A0102/MF AOI DE82702071 MN -34C 7:52170 
R-7-81-549 NTIS (US Sales Only), MF A0102/MF AO1 DE82702072 MN -34C 7:52189 
R-8-81-491 NTIS (US Sales Only), MF A0102/MF A01 DE82702092 MN -25 7:50861 
R-9-81-660 NTIS (US Sales Only), MF A0102/MF AO1 DE82702131 MN -28 7:51271 
JINR-D- 
1-81-113 NTIS (US Sales Only), MF A0102/MF AOI DE82700982 MN -34D 7:51990 
2-81-423 NTIS (US Sales Only), MF A0102/MF AO1 DE82701642 MN -34D 7:52036 
17-81-250 NTIS (US Sales Only), MF A0102/MF AOI DE82700925 MN -34A 7:50953 
JINR-R- 
1-80-472 NTIS (US Sales Only), MF A0102/MF AOI DE82700983 MN -34D 7:51991 
1-81-471 NTIS (US Sales Only), MF A0102/MF AOI DE82701655 MN -34D 7:51992 
1-12164 NTIS (US Sales Only), MF A0102/MF AO1 DE82701130 MN -37 7:51350 
2-80-499 NTIS (US Sales Only), MF A0102/MF AOI DE82701643 MN -34D 7:52037 
2-80-526 NTIS (US Sales Only), MF A0102/MF AO1 DE82700963 MN -34D 7:52038 
2-81-45 NTIS (US Sales Only), MF A0102/MF AO1 DE82700969 MN -34D 7:52039 
2-81-131 NTIS (US Sales Only), MF A0102/MF AO1 DE82700964 MN -34D 7:51993 
2-81-206 NTIS (US Sales Only), MF A0102/MF AOl1 DE82700965 MN -34D 7:52040 
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2-81-291 NTIS (US Sales Only), MF A0102/MF A0Ol DE82701644 MN -34D 7:52041 
2-81-310 NTIS (US Sales Only), MF A0102/MF A0O1 DE82701003 MN -34C 7:52201 
2-81-325 NTIS (US Sales Only), MF A0102/MF AO1 DE82700966 MN -34D 7:52042 
2-81-335 NTIS (US Sales Only), MF A0102/MF AO1 DE82701004 MN -34C 7:52111 
2-81-366 NTIS (US Sales Only), MF A0102/MF A0O1 DE82701005 MN -34C 7:52202 
2-81-416 NTIS (US Sales Only), MF A0102/MF AO1 DE82700967 MN -34D 7:52043 
2-81-420 NTIS (US Sales Only), MF A0102/MF AO1 DE82700968 MN -34D 7:52044 
2-81-434 NTIS (US Sales Only), MF A0102/MF AO1 DE82700911 MN -34D 7:52264 
2-81-435 NTIS (US Sales Only), MF A0102/MF A0Ol DE82700912 MN -34D 7:52265 
2-81-485 NTIS (US Sales Only), MF A0102/MF A0O1 DE82700970 MN -34D 7:52045 
2-81-494 NTIS (US Sales Only), MF A0102/MF AO1 DE82700913 MN -34D 7:52085 
3-80-550 NTIS (US Sales Only), MF A0102/MF AO1 DE82701683 MN -34C 7:52112 
3-80-672 NTIS (US Sales Only), MF A0102/MF AOl1 DE82700988 MN -46 7:52223 
3-80-761 NTIS (US Sales Only), MF A0102/MF A0O1 DE82700989 MN -46 7:52224 
3-81-57 NTIS (US Sales Only), MF A0102/MF A0O1 DE82700929 MN -34A 7:52225 
4-80-712 NTIS (US Sales Only), MF A0102/MF AOl1 DE82701006 MN -34C 7:52171 
4-80-775 NTIS (US Sales Only), MF A0102/MF A0O1 DE82700914 MN -34D 7:51947 
4-80-817 NTIS (US Sales Only), MF A0102/MF AO1 DE82701669 MN -34C 7:52153 
4-81-77 NTIS (US Sales Only), MF A0102/MF AOl1 DE82700991 MN -46 7:52226 
4-81-81 NTIS (US Sales Only), MF A0102/MF AO1 DE82700971 MN -34D 7:52046 
4-81-90 NTIS (US Sales Only), MF A0102/MF A0O1 DE82701010 MN -34C 7:52203 
4-81-112 NTIS (US Sales Only), MF A0102/MF A0Ol1 DE82701007 MN -34C 7:52137 
4-81-143 NTIS (US Sales Only), MF A0102/MF AO1 DE82701008 MN -34C 7:52113 
4-81-180 NTIS (US Sales Only), MF A0102/MF A0O1 DE82701670 MN -34C 7:52154 
4-81-351 NTIS (US Sales Only), MF A0102/MF A0O1 DE82700990 MN -46 7:52227 
4-81-455 NTIS (US Sales Only), MF A0102/MF AOl DE82700915 MN -34D 7:52093 
4-81-477 NTIS (US Sales Only), MF A0102/MF A0Ol DE82701009 MN -34C 7:52155 
5-81-383 NTIS (US Sales Only), MF A0102/MF AO1 DE82700916 MN -34D 7:52274 
6-80-840 NTIS (US Sales Only), MF A0102/MF AOl1 DE82701684 MN -34C 7:52179 
9-81-12 NTIS (US Sales Only), MF A0102/MF A0O1 DE82701094 MN -28 7:51087 
9-81-167 NTIS (US Sales Only), MF A0102/MF AO1 DE82701095 7:51214 
11-80-876 NTIS (US Sales Only), MF A0102/MF AO1 DE82701093 7:51215 
13-81-7 NTIS (US Sales Only), MF A0102/MF AO1 DE82701682 7:52172 
16-81-492 NTIS (US Sales Only), MF A0102/MF AO1 DE82701064 7:52241 
17-80-411 NTIS (US Sales Only), MF A0102/MF AOl1 DE82700927 7:52251 
17-81-91 NTIS (US Sales Only), MF A0102/MF AO1 DE82700987 7:52228 
17-81-98 NTIS (US Sales Only), MF A0102/MF AO1 DE82700910 7:52086 
17-81-179 NTIS (US Sales Only), MF A0102/MF AOl1 DE82700928 7:50937 
17-81-465 NTIS (US Sales Only), MF A0102/MF A0O1 DE82700909 7:52266 

JPL-PUB- 
81-93 See DOE/CS/54209-T2 DE82013331 7:50807 
81-101-Vol.2 NTIS, PC A1l8/MF AO1 DE82016004 7:50801 
81-113 See DOE/ET/12548-10 DE82005809 7:49121 

—" See DOE/CS/54209-7 DE82013934 7:50805 

81-25 NTIS, PC A09/MF AO1 DE82019597 7:51427 

Juel- 
1724 NTIS (US Sales Only), MF A0103/MF AO1 DE82902714 7:51589 

Juel-Spez- 
117 NTIS (US Sales Only), MF A0103/MF AOl1 DE82903744 7:50200 
118 NTIS (US Sales Only), MF A0114/MF AO1 DE82750453 7:50577 

K/CSD/INF- 

81/ 21 NTIS, PC A02/MF AOl1 DE82002943 

K/ET- 

5036 NTIS MF A0103/MF AO1 DE82011312 

K/PS- 

144 NTIS, PC A05/MF AO1 DE82015436 MN -4 

K/TS- 
10-435 NTIS, PC A03/MF AO1 DE82017227 MN -22 


10-588 NTIS, PC A02/MF AO1 DE82006076 MN -51 
K/UR- 


404 See GJBX-22-82 DE82010506 MN -51 7:49284 
KAPL- 


4149 NTIS, PC A03/MF A0O1 DE82018769 MN -25 


4153 NTIS, PC A02/MF AO1 DE82018781 MN -25 
KDK- 


a See NE-TEKNIK-81-4 DE82702040 MN -34C 7:52100 
79-33 NTIS (US Sales Only), MF A0114/MF AO1 DE82780457 MN -34D 7:51968 
80-16 NTIS (US Sales Only), MF A0108/MF AO1 DE82702132 MN -28 7:51304 
80-18 NTIS (US Sales Only), MF A0103/MF AO1 DE82702133 MN -28 7:51994 
81-1 NTIS (US Sales Only), MF A0103/MF AO1 DE82702134 MN -28 7:51088 
81-3 NTIS (US Sales Only), MF A0102/MF AO1 DE82702135 MN -28 7:51272 

wo NTIS (US Sales Only), MF A0102/MF AO1 DE82702136 MN -28 7:51305 

3015 NTIS (US Sales Only), MF A0103/MF AO1 DE82750492 MN -4 7:51062 

3068 Kernforschungszentrum, Karlsruhe GmbH, Karlsruhe, ND -34C 7:50567 

Germany 
3086 Kernforschungszentrum, Karlsruhe GmbH, Karlsruhe, ND -32 7:52444 
Germany 

3169 NTIS (US Sales Only), MF A0103/MF AO1 DE82750451 MN -15 7:49430 

3189 NTIS (US Sales Only), MF A0103/MF AO1 DE82750455 MN -38 7:51126 

3207 NTIS (US Sales Only), MF A0106/MF AO1 DE82750452 MN -78 7:50344 

3210 NTIS (US Sales Only), MF A0104/MF AO1 DE82750456 MN -34B 7:51917 

3232 NTIS (US Sales Only), MF A0103/MF AO1 DE82750458 MN -21 7:52387 


7:50719 
7:49364 
7:51061 


7:49314 
7:49289 


7:50862 
7:50863 
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KFKI- 
1981-90 

KFTI- 
80-38 
80-40 
80-49 
81-2 
81-10 
81-11 
81-20 
81-26 


054 


KURRI-TR- 
195 
200 
202 

LA- 
9041-Vol.1 
9084-PR 
9098-MS 
9132-MS 
9173 
9179-MS 
9200-MS 
9220 
9222-HDR 
9270-MS 
9281-MS 
9298-MS 
9299-MS 
9307-PR 
9308C 
9309-Pr 
9310-MS 
9311-PR 
9316-MS 
9317-MS 
9335-MS 
9348-MS 
9359-PR 
9362-MS 
9377-PR 
9388-MS 
9422-MS 
9433-SR 

LA-tr- 
82-22 
82-24 

LA-UR- 
81-3416 
81-3682 
81-3756 
81-3776 
81-3788 
82-78 
82-112 
82-204 
82-340 
82-342 
82-345 
82-500 
82-548 
82-837 
82-1032 
82-1034 


Availability 


NTIS (US Sales Only), MF A0102/MF AO1 


NTIS (US Sales Only), MF A0102/MF AO1 
NTIS (US Sales Only), MF A0102/MF AOI 
NTIS (US Sales Only), MF A0102/MF AOI 
NTIS (US Sales Only), MF A0104/MF AO1 
NTIS (US Sales Only), MF A0102/MF AOI 
NTIS (US Sales Only), MF A0102/MF AOI 
NTIS (US Sales Only), MF A0102/MF AO1 
NTIS (US Sales Only), MF A0102/MF AO1 


NTIS (US Sales Only), MF A0104/MF AOI 
NTIS (US Sales Only), MF A0103/MF AO1 


See SVF-111 
NTIS (US Sales Only), MF A0105/MF A01 


NTIS (US Sales Only), MF A0103/MF A0O1 


NTIS, PC A02/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A0S/MF AO1 
NTIS, PC A03/MF AO1 


NTIS (US Sales Only), MF A0107/MF AO1 
NTIS (US Sales Only), MF A0106/MF AO1 


NTIS (US Sales Only), MF A0104/MF A01 
NTIS (US Sales Only), MF A0102/MF AO1 


NTIS (US Sales Only), MF A0106/MF A01 
NTIS (US Sales Only), MF A0102/MF A01 
NTIS (US Sales Only), MF A0103/MF AO1 


NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A04/MF AO1 
See NUREG/CR-2465 

NTIS, PC A03/MF AO1 
NTIS, PC Al1l/MF A0Ol 
NTIS, PC A02/MF AOi 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF A0O1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 


NTIS, PC A02/MF A0Ol 
NTIS, PC A03/MF AO01 


NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AO1 
See HEDL-SA-2632-FP 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF A0l 
NTIS, PC A02/MF AO1 
NTIS MF AOl1 

NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl 


Order No. 


DE82701671 


DE82700943 
DE82701645 
DE82701685 
DE82701072 
DE82700972 
DE82700973 
DE82701096 
DE82701097 


DE82702105 
DE82702106 


DE82750473 
DE82902184 


DE82701672 


DE82015170 
DE82019027 
DE82019199 
DE82007256 
DE82019195 


DE82902181 
DE82902180 


DE82905138 
DE82903637 


DE82780458 
DE82903625 
DE82903627 


DE82015022 
DE82019186 
DE82019715 
DE82010819 
DE82019498 
DE82019496 
DE82015897 
DE82019712 
DE82015898 
DE82019711 
DE82019710 
DE82015072 
DE82016136 
DE82015900 
DE82015893 
DE82013740 
DE82015038 
DE82013747 
DE82019709 
DE82015830 
DE82015885 
DE82015828 
DE82019708 
DE82019182 
DE82019179 
DE82019189 
DE82018320 
DE82019180 


DE82015446 
DE82016936 


DE82004368 
DE82006156 
DE82006150 
DE82006145 
DE82006146 
DE82018945 
DE82010416 
DE82010435 
DE82008125 
DE82008 124 
DE82008122 
DE82008109 
DE82008150 
DE82013300 
DE82014081 
DE82014083 


Distribution Category 


MN -34C 


MN -20 
MN -34D 
MN -34C 
MN -38 
MN -34D 
MN -34D 
MN -28 
MN -28 


MN -34B 
MN -34B 


MN -90i 
MN -11 


MN -34C 
MN -21 
MN -21 
MN -21 
MN -21 
MN -21 


MN -95 
MN -95 


MN -95f 
MN -34C 
MN -48 
MN -80 
MN -80 


STD -85 


‘STD -91 


STD -59a 
MN -80 
STD -15 
STD -70 
STD -34C 
STD -15 
STD -66b 
STD -15 
STD -15 
STD -37 
STD -59a 
STD -11 
STD -66» 
STD 33A 
STD -15 
STD -33A 
STD -15 
STD -69 
STD -32 
STD -88 
STD -90i 
STD -34C 
STD -11 
STD -34C 
STD -92 
STD -34 


MN -34D 
MN -80 


MN -45 
MN -32 
MN -32 
MN -45 
MN -90a 
MN -34C 
MN -34A 
MN -11 
MN -37 
MN -78 
MN -25 
MN -21 
MN -92 
MN -37 
MN -41 
MN -21 


LA-UR- 


Abstract No. 


7:52204 


7:52305 
7:52047 
7:52156 
7:51140 
7:52048 
7:52049 
7:51216 
7:51273 


7:51930 
7:51931 


7:50126 
7:51449 


7:52205 


7:52388 
7:52389 
7:52390 
7:52391 
7:52392 


7:50799 
7:50788 


7:50720 
7:52206 


7:31672 
7:50314 
7:50371 


7:49431 
7:49274 
7:49856 
7:50153 
7:49432 
7:49365 
7:52173 
7:49290 
7:49951 
7:49433 
7:49434 
7:51384 
7:49857 
7:51888 
7:51899 
7:49459 
7:49435 
7:49460 
7:49436 
7:49858 
7:52445 
7:49130 
7:49071 
7:52157 
7:49366 
7:52180 
7:49252 
7:51179 


7:52272 
7:49317 


7:51400 
7:52446 
7:52447 
7:51401 
7:49072 
7:52148 
7:51385 
7:51450 
7:51352 
7:50176 
7:51135 
7:52393 
7:49213 
7:51353 
7:51451 
7:52306 
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NTIS, PC A02/MF AOl1 DE82014046 MN -34 7:52229 
NTIS, PC A02/MF AO0l DE82014045 MN -34 7:52230 
NTIS, PC A03/MF A0O1 DE82014044 MN -21 7:52307 
NTIS, PC A02/MF AO1 DE82014043 MN -34 7:52231 
NTIS MF AOl DE82014074 MN -15 7:49437 
NTIS, PC A03/MF AO1 DE82014040 MN -34C 7:52158 
NTIS, PC A02/MF AO1 DE82014050 MN -11 7:49256 
NTIS MF AOl DE82015805 MN -38 7:31089 
NTIS, PC A02/MF AOl DE82015771 MN -78 7:50329 
NTIS, PC A02/MF A01 DE82015770 MN -66c 7:49952 
NTIS, PC A03/MF AOl1 DE82015744 MN -4 7:52252 
NTIS, PC A02/MF AO1 DE82015772 MN -70 7:49367 
NTIS, PC A02/MF AOl DE82015742 MN -15 7:49438 
NTIS, PC A02/MF A01 DE82015740 MN -20g 7:52308 
NTIS, PC A02/MF AOl DE82015813 MN -33 7:50261 
NTIS, PC A03/MF AO01 DE82015728 MN -38 7:52267 
NTIS, PC A02/MF AO1 DE82018368 MN -4 7:49472 
NTIS MF AOl1 DE82018361 MN -15 7:49439 
NTIS, PC A02/MF AOl DE82018386 MN -34C 7:52114 
NTIS, PC A02/MF AO1 DE82018449 MN -48 7:51632 
NTIS, PC A02/MF AO1 DE82019557 MN -41 7:51452 


NTIS (US Sales Only), MF A0103/MF AO1 DE82701108 MN -80 7:50372 
NTIS (US Sales Only), MF A0103/MF A0O1 DE82700930 MN -34A 7:50954 


NTIS (US Sales Only), MF A0112/MF AOl1 DE82702038 MN -34D 7:51995 
NTIS, PC A02/MF AO1 DE82013755 MN -66 7:49986 


NTIS, PC A04/MF AOl DE82013876 STD -66a 7:49938 
NTIS, PC Al6/MF A0l DE82005575 STD -13 7:50546 
NTIS, PC A99/MF AO1 DE82007918 STD -34 7:52159 
NTIS, PC A05/MF AO1 DE82013872 STD -34 7:51969 
NTIS, PC A02/MF AO1 DE82005844 MN -37 7:51354 
NTIS, PC A02/MF A0Ol1 DE82001343 MN -90a 7:49164 
NTIS, PC A04/MF AO1 DE82010337 STD -11 7:49205 
NTIS, PC A02/MF AO1 DE82004845 MN -34 7:51355 
NTIS, PC A03/MF AO1 DE82013018 MN -66a 7:49939 
NTIS, PC A02/MF AO1 DE82005802 MN -34C 7:52068 
NTIS MF AO1 DE82011193 MN -59c 7:49859 
NTIS, PC A02/MF A0Ol DE82013002 MN -66a 7:49987 
NTIS, PC A02/MF AO1 DE82007861 MN -34A 7:51386 
NTIS, PC A02/MF AO1 DE82018802 MN -4 7:51028 
NTIS, PC A18/MF AOl1 DE82012294 STD -13 7:52448 
NTIS, PC A06/MF A0O1 DE82018803 MN -20a 7:52394 
NTIS, PC A05/MF AO1 DE82013862 STD -6la 7:49603 
NTIS, PC A03/MF AO1 DE82008599 MN -38 7:49488 
NTIS, PC A02/MF A01 DE82008874 MN -34D 7:51996 
NTIS, PC A07/MF AO1 DE82013004 MN -34C 7:52190 
NTIS, PC A02/MF AO1 DE82018523 MN -59b 7:49894 
NTIS, PC A02/MF A0Ol DE82013007 MN -70 7:49368 
NTIS, PC A02/MF A0O1 DE82014985 MN -38 7:51090 
NTIS, PC A02/MF AO1 DE82018516 MN -59 7:49860 
NTIS, PC A03/MF AO01 DE82014998 MN -28 7:52127 
NTIS, PC A08/MF AO1 DE82018777 MN -4 7:49499 
NTIS, PC A02/MF AO1 DE82018585 MN -11 7:51880 
NTIS, PC A02/MF AO1 DE82014997 MN -48 7:51356 
NTIS, PC A03/MF AO1 DE82015752 MN -34 7:51918 
NTIS, PC A02/MF A01 DE82014994 MN -4 7:51018 
NTIS, PC A04/MF AOl1 DE82018524 MN -21 7:52395 
NTIS, PC A02/MF AO1 DE82018806 MN -59a 7:50721 
NTIS, PC A02/MF AOl1 DE82018618 MN -38 7:51091 
NTIS, PC A02/MF AO1 DE82018779 MN -37 7:51357 
NTIS, PC A02/MF AO1 DE82018731 MN -4 7:49473 
NTIS, PC A02/MF AO1 DE82018532 MN -59a 7:49861 
NTIS, PC A02/MF AO1 DE82018522 MN -48 7:51673 
NTIS, PC A02/MF AO1 DE82018533 MN -95d 7:50722 
NTIS, PC A02/MF AO1 DE82018782 MN -59a 7:49862 
NTIS, PC A02/MF AO1 DE82018517 MN -96 7:50702 
NTIS, PC A09/MF AO1 DE82018804 MN -25 7:50864 
NTIS, PC A02/MF AO1 DE82018784 MN -13 7:50568 
NTIS, PC A03/MF AO1 DE82018535 MN -6la 7:49604 
NTIS, PC A07/MF AO1 DE82018718 MN -48 7:31821 
NTIS, PC A03/MF AO01 DE82018719 MN -25 7:50955 
NTIS, PC A07/MF AO! DE82018801 MN -4 7:51019 
NTIS, PC A05S/MF AO01 DE82018729 MN -6la 7:49605 


NTIS, PC A20/MF AO1 DE82015617 MN -95d 7:50723 


See NUREG/CR-2512 DE82903022 MN -41 7:51744 
NTIS (US Sales Only), MF A0102/MF AO1 DE82903463 MN -20 7:52309 


NTIS (US Sales Only), MF A0103/MF AOI DE82702073 MN -34C 7:52174 
NTIS (US Sales Only), MF A0102/MF AOI DE82702074 MN -34C 7:52122 
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Report No. 


LUMEDW/MERI- 
3031 
LUNFD6/NFFK- 
7009/ 1-21(1981) 
7011/ 1-4(1981) 
/NFFR- 


3042 
LUNFD6/NFRA- 

3031 
LUTFD2/TFKF- 


3022/ 1-37(1980) 


LYCEN- 
8131 
MASEC-R- 

81-020/ 2 
81-029/ 2 
MCR- 
80-1377 
MHD-III- 
82-072 
MIT-EL- 
81-007 
MLM- 
2804 
2883 
2889 
2900 
2914(OP) 
2915 
2931 
2934 
2936(OP) 
2937(OP) 
2964-OP 
2968(OP) 
2970 
MP- 
962 
MTI/WDC- 
82TR510 
NASA-CR- 
161849 
165452-Vol.4 
165453 
165511 
167393 
167394 
167395 
167867 
NASA-TM- 
82686 
82778 
82864 
NBI-HE- 
81-36 
81-37 
81-38 
81-45 
NBS-BSS- 
133 
134 
NBS-Handbook- 
135-Rev. 
NBSIR- 
81-2398 
82-1667 
NC- 
69-01-81 
NCEI- 
0038 
NDRE/PUBL- 
80/ 1001 
NDRL- 
2342 
NE- 
1981-1 
NE/AKVA- 
80/ 11 
NE/AVT- 
80/ 4 
80/7 
80/ 8 
NE/BIO- 
81/7 
81/ 16 


Availability 


See LUNFD6/NFRA-3031 


See LUIP-8109 
See LUIP-8111 


See LUNFD6/NFRA-3031 

NTIS (US Sales Only), MF A0103/MF A01 
NTIS (US Sales Only), MF A0103/MF AO1 
NTIS (US Sales Only), MF A0106/MF A0O1 


NTIS MF A0l 
NTIS, PC A15/MF AOl1 


NTIS MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC All/MF AO1 


NTIS, PC A02/MF AOl 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS MF AOl 

NTIS, PC A02/MF AO1 


NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 


NTIS, PC A05/MF AO1 
See DOE/NASA-0224-1-Vol.4 
See DOE/NASA/0107-3 
See DOE/NASA/0180-4 
NTIS, PC A02/MF A01 
NTIS, PC A05/MF AO1 
NTIS, PC A03/MF AO1 
See DOE/NASA/0111-1 


See DOE/NASA/12726-11 
See DOE/NASA/20320-35 
See DOE/NASA/10769-25 
NTIS (US Sales Only), MF A0102/MF A01 
NTIS (US Sales Only), MF A0102/MF AOI 
NTIS (US Sales Only), MF A0102/MF AO1 
NTIS (US Sales Only), MF A0102/MF AO1 


NTIS, PC A07/MF AO1 
NTIS, PC A06/MF AO1 


NTIS, PC Al1/MF A0Ol 


See SAND-82-0027J 
NTIS, PC A21/MF AO1 


NTIS (US Sales Only), MF A0104/MF AO1 
NTIS, PC A09/MF AO1 

NTIS (US Sales Only), MF A0103/MF A01 
NTIS, PC A04/MF AO1 

NTIS (US Sales Only), MF A0103/MF AO1 
NTIS (US Sales Only), MF A0103/MF AO1 
NTIS (US Sales Only), MF A0104/MF AO1 
NTIS (US Sales Only), MF A0103/MF AO1 
NTIS (US Sales Only), MF A0108/MF A01 


NTIS (US Sales Only), MF A0107/MF AOI 
NTIS (US Sales Only), MF A0107/MF AO1 


Order No. 


DE82702101 


DE82702073 
DE82702074 


DE82702101 
DE82702101 
DE82702122 
DE82702075 


DE82013503 
DE82013495 


DE82007235 
DE82015176 
DE82010822 


DE82015829 
DE82006220 
DE82006222 
DE82012694 
DE82011943 
DE82011942 
DE82014902 
DE82013653 
DE82014207 
DE82013943 
DE82019171 
DE82019169 
DE82019848 


DE82902020 
DE82011250 
DE82010526 


DE82005723 
DE82010106 


DE82018308 
DE82008440 
DE82011256 
DE82014866 
DE82701646 
DE82701647 
DE82701648 
DE82701649 


DE82004900 
DE82006808 


DE82017356 


DE82011546 
DE82017236 


DE82701063 
DE82902197 
DE82903433 
DE82014681 
DE82750482 
DE82902167 
DE82902305 
DE82902186 
DE82902185 


DE82902306 
DE82902307 


Distribution Category 


MN -51 


MN -34C 
MN -34C 


MN -51 
MN -51 
MN -23 
MN -34C 


MN -59 
MN -59 


MN -62c 
MN -90g 
MN -98 


STD -37 
STD -25 
STD -90a 
STD -38 
MN -38 
MN -91 
STD -70 
MN -4 
MN -38 
MN -45 
MN -25 
MN -25 
STD -70 


MN -6la 
MN -90d 
ND -90g 


STD -90g 
MN -63 


STD -93 


STD -94cb 
STD -60 
MN -90g 
MN -34D 
MN -34D 
MN -34D 
MN -34D 


MN -95 
MN -95d 


STD -13 


MN -34A 
STD -20b 


MN -1 


NE/BIO- 


Abstract No. 


7:50345 


7:52174 
7:52122 


7:50345 
7:50345 
7:50974 
7:52128 


7:49863 
7:49864 


7:49774 
7:50692 
7:50548 


7:51387 
7:51388 
7:49423 
7:51402 
7:51092 
7:49222 
7:49369 
7:50938 
7:51403 
7:51404 
7:49440 
7:50865 
7:49370 


7:49606 
7:49043 


7:49131 
7:50688 
7:50689 
7:49717 
7:49719 
7:49720 
7:49721 
7:50700 


7:50701 
7:50051 
7:50690 
7:52050 
7:52051 
7:52052 
7:52087 


7:50724 
7:50725 


7:50726 


7:50962 
7:52396 


7:51871 
7:49500 
7:51743 
7:51043 
7:50057 
7:49524 
7:50693 
7:50694 
7:50695 


7:49607 
7:50671 





NE/BIO- 


Report No. 


81/ 18 

81/ 23 

81/ 24 
NE/GEO- 

81/2 
NE/LVR- 

80/ 53 
NE-M- 

2-5T(1/ 82) 


NE/SYNT- 
80/ 4 
NE-TEKNIK- 
81-4 
NE/VIND- 

80/ 31 
80/ 33 
81-19 


Availability 


NTIS (US Sales Only), MF A0105/MF A0O1 
NTIS (US Sales Only), MF A0106/MF AO1 
NTIS (US Sales Only), MF A0104/MF AOl 
NTIS (US Sales Only), MF A0104/MF A01 


NTIS (US Sales Only), MF A0102/MF AO1 


Nuclear Standards Management Center, Oak Ridge, TN 


37830 

NTIS (US Sales Only), MF A0103/MF AO1 
NTIS (US Sales Only), MF A0103/MF AO1 
NTIS (US Sales Only), MF A0103/MF AOl1 


NTIS (US Sales Only), MF A0104/MF AO1 
NTIS (US Sales Only), MF A0104/MF AOl1 


Order No. 

DE82902309 
DE82902308 
DE82902182 
DE82902168 
DE82702124 


DE82010267 


DE82902169 
DE82702040 


DE82902198 
DE82902200 


ERA Vol. 7, No. 19 / 426R 


Distribution Category 
MN -95 

MN -6la 

MN -6la 

MN -66b 

MN -38 


STD -80 


MN -6la 
MN -34C 


MN -60 
MN -60 


Abstract No. 
7:49506 
7:50672 
7:49608 
7:49953 
7:51453 


7:50319 


7:49501 
7:52100 


7:50058 
7:50041 


DE82750459 MN -60 7:50021 
NEANDC(E)- 


232-U-Vol.3-Euratom NTIS (US Sales Only), MF A0104/MF AOl 
NEANDC(OR)- 
156-L See NE-TEKNIK-81-4 
NITAR- 
17(470) NTIS (US Sales Only), MF A0102/MF AO1 
26(479) NTIS (US Sales Only), MF A0102/MF AO1 
NITEFA-P-K- 
0490 NTIS (US Sales Only), MF A0103/MF A01 
NP- 
25391 NTIS, PC A06/MF A0O1 
275040 NTIS (US Sales Only), MF A0103/MF AO1 
1903353 NTIS (US Sales Only), MF A0103/MF A0O1 
2750386 NTIS (US Sales Only), MF A0110/MF A0O1 
2750389 NTIS (US Sales Only), MF A0103/MF A0O1 
2750406 NTIS (US Sales Only), MF A0105/MF A01 
2750461 NTIS (US Sales Only), MF A0103/MF A0Ol1 
2750464 NTIS (US Sales Only), MF A0103/MF AO1 
2750470 NTIS (US Sales Only), MF A0102/MF A01 
2901163 NTIS, PC A08/MF AO1 
2901213 NTIS (US Sales Only), MF A0102/MF A0O1 
2901501 NTIS 


DE82904470 MN -34C 7:52101 
DE82702040 MN -34C 7:52100 


DE82701110 MN -80 7:50242 
DE82701111 MN -80 7:52399 


DE82700944 MN -20 7:52400 


DE82902272 MN -96 7:50804 
DE82750404 MN -95 7:50772 
DE82903353 MN -34A 7:51948 
DE82750386 MN -92 7:49190 
DE82750389 MN -97e 7:49522 
DE82750406 MN -95d 7:50727 
DE82750461 MN -90i 7:49092 
DE82750464 MN -88 7:49112 
DE82750470 MN -97e 7:49511 
DE82901163 MN -11 7:51570 
DE82901213 MN -6la 7:49609 


DE82901501 MN -98 7:50611 
2901978 NTIS, PC A02/MF AO1 DE82901978 MN -6la 7:49610 


2902018 NTIS, PC A03/MF AO1 DE82902018 MN -95f 7:50773 

2902019 American Society of Agricultural Engineers, P.O. Box 410, MN -59b 7:49927 
St. Joseph, MI 49085,, $3.00 

2902023 Legislative Council Bureau, Research Div., Capital Complex, MN -69 7:51526 
Carson City, NV 89710 

2902027 Geological Survey of Alabama, Publications Sales Office, MN -94e 7:51881 
P.O. Drawer 0, University, AL,, $3.00 

2902036 Univ. of Kansas, Kansas Geological Survey, 1930 Avenue A, MN -92a 7:49177 
Campus West, Lawrence, KS 66044 

2902037 Univ. of Kansas, Kansas Geological Survey, 1920 Avenue, A MN -92a 7:49178 
Campus West, Lawrence, KS 66044 

2902038 Univ. of Connecticut, Inst. of Water Resources, U-37, Storrs, MN -11 7:51882 
CT 06268 

2902040 Univ. of Kansas, Kansas Geological Survery, 1930 Avenue MN -92a 7:49179 
A, Campus West, Lawrence, KS 66044 

2902041 Legislative Research Commission, Frankfort, KY MN -90j 7:49138 

2902049 NTIS, PC A02/MF AO1 7:50599 

2902053 NTIS, PC A04/MF AO1 DE82902053 7:49165 

2902056 Librarian, Oklahoma Water Resources Board, PO Box 53585, 7:51883 
Oklahoma City 73152 

2902086 Monash Univ., Graduate School of Environmental Science, 7:50741 
Clayton, Vic., Australia 3168 

2902094 Fachinformationszeutrum Energie, Physik Mathematik 7:51515 
GmbH, 7514 Eggenstein, Leopoldshafen 2, Germany 

2902246 NTIS, PC A04/MF A0O1 

2902247 NTIS, PC A08/MF AO1 

2902298 NTIS, PC A23/MF A0Ol1 

2902299 NTIS, PC A04/MF AO1 

2902301 NTIS, PC A05/MF AO1 

2902401 NTIS (US Sales Only), MF A0106/MF AO1 

2902402 NTIS (US Sales Only), MF A0106/MF AO1 

2902403 NTIS (US Sales Only), MF A0106/MF AO1 

2902404 NTIS (US Sales Only), MF A0104/MF A0O1 DE82902404 7:50774 

2902470 NTIS, PC A05/MF AO1 7:50647 

2902474 Minnesota Geological Survey, 1633 Eustis St., St. Paul, MN 7:51562 
55108 

2902475 Minnesota Geological Survey, 1633 Eustes Street, St. Paul, 7:50563 
MN 55108,, $4.00 

2902613 NTIS (US Sales Only), MF A0106/MF AO1 

2902622 NTIS (US Sales Only), MF A0102/MF A0O1 

2902637 NTIS (US Sales Only), MF A0111/MF AO1 

2902746 NTIS (US Sales Only), MF A0102/MF AO1 

2902747 NTIS (US Sales Only), MF A0106/MF AO1 

2902748 NTIS (US Sales Only), MF A0106/MF AO1 


DE82902246 7:50622 
DE82902247 7:50623 
DE82902298 7:50624 
DE82902299 7:50625 
DE82902301 7:50626 
DE82902401 7:50612 
DE82902402 7:50613 
DE82902403 7:50728 


DE82902613 7:51511 
DE82902622 7:49201 
DE82902637 7:50802 
DE82902746 7:49202 
DE82902747 7:49132 
DE82902748 7:49133 
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Report No. 


2902904 
2902964 
2903353 
2903586 
2903659 
2903702 
2903747 
2903748 
2903749 
2903750 
2903751 
2903752 
2903753 
2903754 
2903755 
2903756 
2903792 
2903793 
2903865 
2904754 


2905073 
2905140 
2905141 
2905263 
2905270 


2905340 
2906137 
2906156 
2906199 


2906201 


NP-tr- 


2904464 


NRL-MR- 


4751 
4773 
4812 


NUREG- 


0020-V5-N9 
0485-Vol.4-No.6 
0537 
0580-Vol.11 
0580-Vol.11-No.6 
0787-Suppl.3 
0831-Supp.3 
0836 

0847 
0853-Suppl.1 
0887 

0903 

0910 

0916 

0920 

0931 


NUREG/BR- 


0052 


NUREG/CR- 


0169-Vol.11 
0881 

1030-Vol.2 
1672-Vol.3 
2000-Vol.1-No.5 
2000-Vol.1-No.6 
2233 

2252 

2255 

2279 

2305-Vol.4 

2358 

2381 

2437-Vol.4 

2442 

2465 

2497-Vol.1 

2512 


2516-Vol.1-Nos. 1-2-3 


2518 
2525-Vol.3 


Availability 


NTIS (US Sales Only), MF A0O1 

B, MF AOl 

See NP-1903353 

NTIS (US Sales Only), MF A0102/MF A01 

NTIS (US Sales Only), MF A0108/MF A01 

NTIS, PC A03/MF AOl 

NTIS (US Sales Only), MF A0107/MF A01 

NTIS (US Sales Only), MF A0102/MF AOl 

NTIS (US Sales Only), MF A0108/MF AO01 

NTIS (US Sales Only), MF A0106/MF AO1 

NTIS (US Sales Only), MF A0109/MF AO1 

NTIS (US Sales Only), MF A0106/MF AO1 

NTIS (US Sales Only), MF A0107/MF AOI 

NTIS (US Sales Only), MF A0107/MF AO1 

NTIS (US Sales Only), MF A0108/MF AO1 

NTIS (US Sales Only), MF A0104/MF AO01 

NTIS (US Sales Only), MF A0103/MF A01 

NTIS (US Sales Only)MF A01 

NTIS (US Sales Only), MF A0108/MF A01 
Vereinigung Industrielle Kraftwirtschaft, Essen, Germany, 
F.R. 

NTIS (US Sales Only)MF A01 

NTIS (US Sales Only), MF A0104/MF AO1 

NTIS (US Sales Only), MF A0103/MF A01 

NTIS, PC A02/MF AO1 

World Health Organization, Pan American Health 
Organization, 525-23rd St., NW, Washington, DC 20037 
Governor's Energy Office, The Capitol, Tallahassee, FL 
32301 

NTIS, PC A25/MF AO1 


Nebraska Energy Office, P.O. Box 95085, Lincoln, NE 68516 


Arizona Energy Office, 1700 West Washington, Capitol 
Tower, Phoenix, AZ 85007 
NTIS, PC A03/MF AO1 


NTIS (US Sales Only), MF A0102/MF AO1 


NTIS, PC A06/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AOl1 


NTIS, PC A17/MF A0Ol1 
NTIS- GPO 
GPO$10.00 

GPO 

GPO 

GPO$5.00 

GPO$4.75 

NTIS, PC A05/MF AO1 
GPO$12.00 

GPO$5.50 

GPO$12.00 

GPO$4.75 

GPO$7.50 

GPO, $8.50 

GPO 

GPO$11.00 


Nuclear Regulatory Commission, Public Document Room, 
Washington, DC 20555 


NTIS, PC A02/MF AO1 

NTIS, PC A06/MF AO1 

NTIS, PC A09/MF AO1 
GPO$5.50 

NTIS, PC A06 - GPO 

NTIS, PC A05/MF A01 - GPO 
NTIS, PC A04/MF AO1 

NTIS, PC A04/MF A0O1 

NTIS, PC A04/MF AO1 - GPO 
NTIS, PC A02/MF AO1 

NTIS, PC A02/MF A0O1 - GPO 
NTIS, PC A05/MF A0Ol1 

NTIS, PC A10/MF A0O1 - GPO $5.50 
NTIS, PC A06/MF A0O1 - GPO 
NTIS, PC A07/MF AO1 - GPO $7.00 
NTIS, PC A02/MF A0Ol1 

NTIS, PC A15/MF A01 - GPO 
NTIS 

NTIS, PC A03/MF A0O1 
GPO$4.50 

NTIS PCE10/MF $4.00 

NTIS PCE03/MF AO1 
NTISGPO $3.00 

NTIS, PC A03/MF A011 - GPO 


Order No. 
DE82902904 


DE82903353 
DE82903586 
DE82903659 
DE82903702 
DE82903747 
DE82903748 
DE82903749 
DE82903750 
DE82903751 
DE82903752 
DE82903753 
DE82903754 
DE82903755 
DE82903756 
DE82903792 
DE82903793 
DE82903865 


DE82905073 
DE82905140 
DE82905141 
DE82905263 


DE82906137 


DE82906201 
DE82904464 
DE82014399 


DE82015823 
DE82015822 


DE82905242 


DE82015196 


DE82010819 


DE82903022 
DE82015205 


DE82903521 


Distribution Category 


MN -4 
MN -12 
MN -34A 
MN -37 
MN -25 
MN -98 
MN -92a 
MN -92b 
MN -61b 
MN -38 
MN -38 
MN -38 
MN -4 
MN -41 
MN -11 
MN -41 
MN -34D 
MN -34D 
MN -80 


MN -20 
MN -97d 
MN -96 
MN -96 
MN -59a 


MN -95d 


MN -92 
MN -95 
MN -98 


MN -63c 
MN -38 


MN -94c 
MN -21 
MN -21 


MN -80 
MN -78 
MN -80 
MN -80 
MN -78 
MN -78 


MN -78 
MN -78 
MN -78 
MN -13 
MN -80 
MN -78 
MN -80 
MN -78 


MN -80 


MN -78 


MN -70 
MN -70 
MN -80 
MN -80 
MN -78 


MN -2 
MN -25 
MN -78 


MN -70 
MN -78 
MN -78 
MN -80 
MN -78 
MN -41 
MN -78 
MN -79 
MN -78 
MN -32 
MN -80 
MN -80 


NUREG/CR- 


Abstract No. 


7:51001 
7:51528 
7:51948 
7:51358 
7:50884 
7:50673 
7:49057 
7:49203 
7:49611 
7:51127 
7:51128 
7:51129 
7:51155 
7:51454 
7:51822 
7:51823 
7:52053 
7:52088 
7:50438 
7:50644 


7:52310 
7:50795 
7:50808 
7:50796 
7:49867 


7:50729 


7:49206 
7:50753 
7:50614 


7:49612 
7:51159 


7:50534 
7:52401 
7:52402 


7:50274 
7:50439 
7:50346 
7:50275 
7:50276 
7:50277 
7:50278 
7:50279 
7:50440 
7:50280 
7:50281 
7:51585 
7:50282 
7:50441 
7:50283 
7:50284 


7:50285 


7:50373 
7:51906 
7:49413 
7:49424 
7:50442 
7:50443 
7:50320 
7:51428 
7:50152 
7:50961 
7:50177 
7:51429 
7:49414 
7:50444 
7:50445 
7:50153 
7:50446 
7:51744 
7:50192 
7:50243 
7:50447 
7:51529 
7:50885 
7:50374 





NUREG/CR- 


Report No. 


2620 

2648 

2653 

2664 

2667 

2681 

2689 

2692 

2714 

2737 

2738 

2741 

2749-Vol.1 

2749-Vol.2 

2749-Vol.3 

2749-Vol.4 

2749-Vol.6 

2749-Vol.7 

2749-Vol.8 

2749-Vol.9 

2749-Vol.10 

2749-Vol.11 

2749-Vol.12 

2760 

2772 

2777 

2781 

2790 

2809-Vol.1 

2867 
NYSERDA- 

81-17 


NYU/DAS- 

82-05 
NZERDC- 

64 
NZERDC-P- 

10 
ONWI- 

256 

311 
ORAU- 

198 
ORAU/IEA- 

82-4(M) 
ORNL- 

5701 

5718 

5818 

5867 

5900 

5904 
ORNL/CON- 

*6/ V2 

30-Vol.3 

94 


95 
ORNL/CSD- 

106 
ORNL/CSD/TM- 

182 
ORNL/EIS- 

197 
ORNL/ENG/TM- 


24 
ORNL/FMP- 

82/ 2 
ORNL/MIT- 

339 

343 

346 
ORNL/NSIC- 

182-Vol.1 

200-Vol.1-No.5 

200-Vol.1-No.6 
ORNL/NUREG/TM- 

407/ V3 
ORNL/RSIC- 

45/ Rev.1 
ORNL/Sub- 

80-0082/ 2 

7551/ 2 

7685/ 11 


Availability 


NTISPC E03/MF A01; GPO 

NTIS PCE03/MF A0O1 

NTIS 

NTIS, PC A07/MF AO1 

NTIS, PC A10/MF A0Ol 

NTIS, PC A08/MF AO! - GPO 
NTIS, PC A04/MF A01 - GPO 
NTIS, PC A05/MF A01 

NTIS, PC A06/MF A0O1 - GPO 
NTIS, PC A06/MF AO! - GPO $5.50 
NTIS PCE04/MF AOl1 

GPO 

GPO$$7.00 

GPO$7.00 

GPO$7.50 

GPO$8.00 

GPO$8.00 

GPO$7.00 

GPO$7.00 

GPO$7.50 

GPO$7.00 

GPO$6.50 

GPO$7.50 

NTIS, PC A04/MF A01 - GPO $5.00 
NTIS, PC A03/MF A0O1 - GPO $4.50 
NTIS, PC A04/MF A011 - GPO 
GPO$6.00 

GPO$7.50 

NTIS, PC A03/MF A0O1 - GPO 
NTIS, PC A07/MF A011 - GPO 
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81-1842C NTIS, PC A02/MF AO1 DE82010083 MN -94c 7:50535 
81-1853 NTIS, PC A02/MF AO1 DE82008489 MN -13 7:51405 
81-2011C NTIS, PC A02/MF AOl1 DE82005687 MN -38 7:51136 
81-2101C NTIS, PC A02/MF AO1 DE82011570 MN -71 7:49331 
81-2147C NTIS, PC A02/MF A0Ol1 DE82011030 MN -70 7:49332 
81-2174 NTIS, PC A02/MF AO1 DE82011708 STD -25 7:50947 
81-2224C NTIS, PC A02/MF AO1 DE82008179 MN -91 7:49244 
81-2236 NTIS PCE07/MF $13.00 DE82015497 MN -32 7:52453 
81-2375 NTIS, PC All/MF A0Ol DE82015518 STD -70 7:49425 
81-2379C NTIS, PC A02/MF AOl DE82015255 MN -63 7:49615 
81-2482 NTIS, PC A02/MF AO1 DE82018336 MN -13 7:51093 
81-2502 See NUREG/CR-2572 MN -80 7:50374 
81-2520 See NUREG/CR-2689 MN -78 7:50451 
81-2615 NTIS, PC A02/MF A01 DE82015460 MN -70 7:51901 


81-2643 NTIS MF A0l DE82008343 MN -70 7:51891 
81-2645C NTIS, PC A02/MF AO1 DE82014506 MN -70A 7:51517 


81-2651 NTIS, PC A02/MF AO1 DE82015514 MN -37 7:51389 
81-7010 NTIS, PC A08/MF AO1 DE82015993 MN -63 7:49616 
81-7041 NTIS, PC Al0/MF A01 DE82008205 STD -63 7:49722 
81-7042 NTIS, PC A06/MF AOI DE82008486 MN -63 7:49723 
81-7085/ 7 NTIS, PC A02/MF AOl DE82008342 STD -63d 7:49724 


81-7086/ 9 NTIS, PC A02/MF AO1 DE82018344 MN -63d 7:49725 
81-7087/ 1 NTIS, PC A02/MF AO1 DE82018340 MN -63d 7:49726 
81-7088/ 9 NTIS, PC A03/MF AO01 DE82019749 MN -63d 7:49727 
81-7089/ 1 NTIS, PC A03/MF AO1 DE82015789 MN -63d 7:49728 
81-7099/ 9 NTIS, PC A02/MF AO1 DE82015788 MN -63d 7:49729 
81-7099/ 10 NTIS, PC A02/MF AO1 DE82019750 MN -63d 7:49730 
81-7100/ 5 NTIS, PC A02/MF AO1 DE82007657 MN -63d 7:49731 
81-7100/ 9 NTIS, PC A02/MF AO1 DE82018341 MN -63d 7:49732 
81-7101/ 1 NTIS, PC A02/MF AO1 DE82018342 MN -63d 7:49733 
81-7102/ 2 NTIS, PC A02/MF AO1 DE82010704 MN -63d 7:49734 
81-7103/ 1 NTIS, PC A02/MF AO1 DE82018343 MN -63d 7:49735 
81-7104/ 4 NTIS, PC A02/MF AOI DE82010878 MN -63d 7:49736 
81-7140 See NUREG/CR-2255 MN -2 7:50152 
81-7182 NTIS, PC A07/MF AO1 DE82015506 STD -63a 7:49737 
81-8190 NTIS, PC A04/MF AOl1 DE82012512 MN -62d 7:49775 
82-0027J NTIS, PC A04/MF AO1 DE82011546 MN -34A 7:50962 
82-0056C NTIS, PC A02/MF AOI DE82006770 MN -79p 7:50463 
82-0062C NTIS, PC A02/MF AO1 DE82006297 MN -79p 7:50464 
82-0089C NTIS, PC A02/MF AO1 DE82006731 MN -79p 7:50940 
82-0092/ 5 NTIS, PC A02/MF AO! DE82015502 STD -62 7:49895 
82-0094 NTIS, PC A06/MF AO1 DE82015490 STD -62 7:49527 
82-0104C NTIS, PC A02/MF AO1 DE82006766 MN -79p 7:50465 
82-0107 NTIS MF AOl DE82019849 MN -25 7:50948 
82-0124C NTIS, PC A02/MF A0O1 DE82006747 MN -79p 7:50466 
82-0129C NTIS, PC A04/MF AOI DE82005690 MN -38 7:52268 
82-0138C NTIS, PC A02/MF AO1 DE82013818 MN -91 7:49260 
82-0164 NTIS, PC A04/MF AO1 DE82015787 MN -91 7:49261 


82-0174 NTIS MF AOl DE82019850 MN -70 7:49387 
82-0219 NTIS, PC A04/MF AO1 DE82019816 MN -66 7:49955 


82-0239 NTIS MF AOl1 DE82010947 MN -63c 7:49617 
82-0263C NTIS, PC A02/MF A0O1 DE82010356 MN -62b 7:49776 
82-0278C NTIS, PC A02/MF AO1 DE82006863 MN -78 7:50467 


82-0288C NTIS MF AOl DE82016807 MN -70A 7:49418 


82-0309 NTIS MF AOl1 DE82011150 MN -63d 7:49738 
82-0312C NTIS, PC A02/MF AOl1 DE82012636 MN -70 7:49388 


82-0317 NTIS, PC A02/MF AO1 DE82008488 MN -32 7:52454 
82-0338C NTIS, PC A02/MF AO01 DE82015256 MN -45 7:51406 
82-0359C NTIS, PC A02/MF AO1 DE82013643 MN -88 7:49106 
82-0381C NTIS, PC A02/MF AO1 DE82015258 MN -94cc 7:50536 
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82-0402C NTIS, PC A02/MF AO01 DE82016738 MN -37 7:51360 
82-0433 NTIS, PC A03/MF AO01 DE82015493 MN -21 7:52406 
82-0445 NTIS, PC A07/MF AO1 DE82018330 STD -80 7:50377 
82-0459C NTIS, PC A02/MF AO1 DE8201 1567 MN -70A 7:49389 
82-0472C NTIS, PC A02/MF AOI DE82014100 MN -38 7:51407 
82-0478C NTIS, PC A02/MF AO1 DE82013637 MN -45 7:51408 
82-0486C NTIS, PC A02/MF AO1 DE82009989 MN -90d 7:49074 
82-0510C NTIS, PC A02/MF AO1 DE8201 1469 MN -70 7:49333 
82-0534C NTIS, PC A02/MF AOl DE82008189 MN -28 7:51137 
82-0623 NTIS, PC A03/MF AOl DE82015499 STD -78 7:50468 
82-0633 NTIS, PC A03/MF A01 DE82019943 STD -92 7:49245 
82-0642C NTIS, PC A02/MF AOl DE82012776 MN -90c 7:49050 
82-0660C NTIS, PC A02/MF AO1 DE82009039 MN -80 7:50469 
82-0671C NTIS, PC A03/MF A01 F DE82018974 MN -66a 7:49988 
NTIS, PC A03/MF AOl1 DE82018741 MN -66c 7:49989 
NTIS, PC A03/MF AOl DE82019878 MN -25 7:50890 
NTIS, PC A04/MF AO1 DE82019875 MN -92a 7:49180 
See NUREG/CR-2681 MN -80 7:50450 
NTIS, PC A03/MF AO1 DE82019827 MN -32 7:52455 
NTIS, PC A02/MF AO1 DE82012219 MN -78 7:50470 
NTIS, PC A02/MF A0l1 DE82008216 MN -38 7:52456 
NTIS, PC A02/MF AO1 DE82018292 MN -63 7:51379 
NTIS, PC A02/MF A0O1 DE82018772 MN -37 7:51380 
NTIS, PC A02/MF AO1 DE82016808 MN -37 7:51390 
NTIS, PC A02/MF AOl1 DE82014693 MN -35 7:51409 
NTIS, PC A02/MF AO1 DE82019826 MN -41 7:51873 
NTIS, PC A02/MF AO1 DE82015261 MN -63 7:49739 
See LA-9173 DE82019498 STD -15 7:49432 
NTIS, PC A02/MF AO1 DE82015419 MN -34 7:51962 
NTIS, PC A02/MF AO1 DE82018589 MN -70 7:49390 
NTIS, PC A02/MF AOl DE82015260 MN -90 7:50629 
NTIS, PC A02/MF AO1 DE82017019 MN -70 7:49334 
NTIS, PC A03/MF AOl DE82017072 MN -60 7:50066 
82-1379C NTIS, PC A02/MF AO1 DE82018750 MN -70 7:49391 
82-6009 NTIS, PC A02/MF AOl1 DE82009030 MN -4 7:51005 
82-7003-App. NTIS, PC A06/MF A01 DE82019825 STD -66c 7:49956 
82-7005C NTIS, PC A02/MF AO1 DE82010896 MN -37 7:51146 
82-7009 NTIS, PC A03/MF AO1 DE82019824 MN -92a 7:49181 
82-7012 NTIS, PC A05/MF AO1 DE82019202 MN -66c 7:49990 
82-7027 NTIS, PC A04/MF AOl1 DE82019808 STD -66c 7:49991 
82-7035C NTIS, PC A02/MF AOl DE82009027 MN -63 7:49618 
82-7044C NTIS, PC A02/MF AO1 DE82013642 MN -94ca 7:50537 
82-7063 See NUREG/CR-2760 MN -78 7:50453 
82-7064 See NUREG/CR-2772 MN -78 7:50454 
82-8182 NTIS, PC A03/MF AO1 DE82015730 MN -62d 7:49777 
aa NTIS PCE02/MF AO1 DE82018135 MN -32 7:52457 
132 NTIS (US Sales Only), MF A0103/MF AOI DE82750407 MN -95d 7:50735 
SCPRI-RM- 
7-1981 NTIS (US Sales Only), MF A0103/MF AO1 DE82702115 MN -41 7:51492 
SCPRI-RT- 
2-1981 NTIS (US Sales Only), MF A0103/MF AOI DE82702116 MN -41 7:51493 
SERI/CP- 
251-1419 NTIS, PC A99/MF AO1 DE82008077 MN -6la 7:49778 
635-1340-Vol.2 NTIS, PC A99/MF AO1 DE82014660 MN -60 7:50070 
SERI/PR- 
0-9010-4 NTIS, PC A03/MF AO1 DE82016854 STD -63 7:49619 
0-9372-5 NTIS, PC A08/MF AO1 DE82018612 STD -63 7:49620 
255-1457 NTIS, PC A03/MF AO1 DE82019335 MN -6la 7:49621 
622-1321 NTIS, PC A03/MF AOl DE82013324 MN -6la 7:49622 
8062-1-T15 NTIS, PC A02/MF AO1 DE82014367 MN -63 7:49623 
8143-1-T9 NTIS, PC A02/MF AOI DE82015472 STD -63 7:49624 
8309-1-T7 NTIS, PC A04/MF AO1 DE82008760 MN -63 7:49625 
9330-1-T6 NTIS, PC A03/MF AO1 DE82017062 MN -63 7:49626 
SERI/TP- 
215-1509 NTIS, PC A02/MF AO1 DE82008481 MN -62e 7:49896 
233-1500 NTIS, PC A02/MF AO1 DE82010172 MN -6lc 7:49627 
234-1455 NTIS, PC A02/MF AO1 DE82008185 MN -6la 7:49628 
234-1524 NTIS, PC A03/MF AOI DE82008482 MN -6la 7:49629 
234-1601 NTIS, PC A02/MF AO1 DE82016798 MN -6la 7:49630 
251-1462 NTIS, PC A02/MF AO1 DE82008480 MN -38 7:50006 
254-1643 NTIS, PC A02/MF AO1 DE82019162 MN -59a 7:49868 
254-1644 NTIS MF AOl DE82019126 MN -59c 7:49869 
255-1513 NTIS, PC A02/MF AO1 DE82015006 MN -59c 7:49897 
SERI/TR- 
211-1563 NTIS, PC A04/MF AO1 DE82013890 MN -60 7:50038 
231-1595 NTIS, PC A06/MF AO1 DE82019791 MN -59 7:49912 
252-1401 NTIS, PC A04/MF AO1 DE82019516 MN -62c 7:49779 
252-1569 NTIS, PC A04/MF AO1 DE82013888 MN -62 7:49898 
632-646 NTIS MF AOl DE82015142 MN -59 7:49899 
733-724 NTIS, PC Al3/MF AO1 DE82008341 STD -59b 7:49870 
8041-3-T2 NTIS, PC A04/MF AO1 DE82014304 MN -63 7:49631 
8062-1-T16 NTIS, PC A03/MF AOI DE82016406 MN -63 7:49632 
9219-T2 NTIS, PC A02/MF A01 DE82012235 MN -63 7:49633 
09049-1-Vol.2 NTIS, PC Al6/MF AOl DE82010674 MN -60 7:50039 





SERI/TR- 


Report No. 


11290-1 
SERP-E- 

100 
SFTI- 

12 
SGP-TR- 


51 
SGU- 
19 
SI- 
81-7 
81-13 
SIKOB- 
1742 
SIS- 
1981-6 
1981:8 
SKBF-KBS-TR- 
81-08 
81-10 
SKI-B- 
3-79 
18-80 
64-81 
SLAC- 
247 
SLAC-PUB- 
2810 
2833 
SNV-PM- 
1433 
SOLAR/0010- 
82/ 04 
82/ 06 
SOLAR/1006- 
82/ 50 
SOLAR/1041- 
82/ 14 
SOLAR/1095- 
82/ 50 
SOLAR/2046- 
81/ 14 
SOLAR/2055- 
82/ 14 
SOLAR/2089- 
82/ 14 
SP-RAPP- 
1981-05 
1981-19 
9552 
SRC- 
7068-4 
SREL- 


11 
SRI-PYU- 

2221 
SRO- 

819-11 

1026-2 
SRO-NERP- 

10 


11 
SSEC/SP- 
41290 
STF- 
62A80001 
STL-A- 
37 
STU- 
79-3277 
80-3848 
80-4119 
STUDSVIK- 
80/ 2 
STUDSVIK/E3- 
80/ 41(Vol.1) 
80/ 41(Vol.2) 
STUDSVIK/EP- 
81/4 
STUDSVIK-ET- 
81-109 
STUDSVIK-EV- 
81-96 


Availability 
NTIS, PC A04/MF AOl 


See IFVE-OEF-81-43 

NTIS (US Sales Only), MF A0102/MF AOl1 
NTIS, PC A08/MF A0Ol 

NTIS (US Sales Only), MF A0103/MF AO1 


See NP-2903793 
See NP-2903792 


See STU-80-3848 


NTIS (US Sales Only), MF A0110/MF AO1 
NTIS (US Sales Only), MF A0103/MF AOI 


NTIS (US Sales Only), MF A0103/MF AO1 
NTIS (US Sales Only), MF A0103/MF AOl 


NTIS (US Sales Only), MF A0104/MF AO1 
See STUDSVIK-KS5-81-5 
NTIS (US Sales Only), MF A0103/MF AOI 
NTIS, PC A99/MF A0Ol1 


NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 


NTIS (US Sales Only), MF A0106/MF AOl1 


NTIS, PC A07/MF AOl1 
NTIS, PC A06/MF AOl 


NTIS, PC A04/MF AO1 
NTIS, PC A04/MF A0O1 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AOl1 
NTIS, PC A0S/MF AO1 
NTIS, PC A0S/MF AO1 


NTIS (US Sales Only), MF A0102/MF AOI 
NTIS (US Sales Only), MF A0104/MF AOI 


NTIS 

See DOE/ID/01570-T49 
NTIS, PC A07/MF AOl1 
NTIS, PC A03/MF A0O1 


See DOE/SR/00819-T4 
See DOE/SR/01026-2 


NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AO1 


NTIS, PC A03/MF AO1 

NTIS (US Sales Only), MF A0104/MF AOI 
NTIS (US Sales Only), MF A0102/MF AO1 
NTIS (US Sales Only), MF A0102/MF AO1 
NTIS (US Sales Only), MF A0106/MF A01 
NTIS (US Sales Only), MF A0112/MF AO1 
NTIS (US Sales Only), MF A0103/MF AOI 


See NE/AVT-80/7 
See NE/AVT-80/8 


See NE/BIO-81/23 
NTIS (US Sales Only), MF A0104/MF AO1 


NTIS (US Sales Only), MF A0106/MF AO1 


Order No. 
DE82013921 


DE82701650 
DE82700945 
DE82011472 
DE82701050 


DE82903793 
DE82903792 


DE82750462 


DE82750402 
DE82750403 


DE82702103 
DE82702117 


DE82702118 
DE82702109 
DE82702093 
DE82016728 


DE82005662 
DE82005664 


DE82902183 


DE82015995 
DE82019028 


DE82012337 
DE82016090 
DE82007850 
DE82008327 
DE82019030 
DE82019029 


DE82902304 
DE82902179 


DE82901976 
DE82015211 
DE82015401 
DE82007241 


DE82019046 
DE82019598 


DE82019035 
DE82019036 


DE82009501 
DE82750392 
DE82903360 
DE82750477 
DE82750462 
DE82902327 
DE82903312 


DE82902186 
DE82902185 


DE82902308 
DE82750460 


DE82750478 
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Distribution Category 
MN -6la 


MN -34D 
MN -20 
MN -66a 
MN -51 


MN -34D 
MN -34D 


MN -95e 


MN -97a 
MN -97a 


MN -11 
MN -41 


MN -41 
MN -41 
MN -25 
STD -34D 


MN -28 
MN -34D 


MN -6la 


STD -59 
STD -59 


STD -59 
STD -59 
STD -59 
STD -59 
STD -59 
STD -59 


MN -94 
MN -6la 


MN -11 
MN -70 
MN -66e 
MN -59a 


MN -11 
MN -11 


MN -11 
MN -48 


MN -59c 
MN -59a 
MN -41 

MN -95d 
MN -95e 
MN -94a 
MN -78 


MN -90g 
MN -90g 


MN -6la 
MN -25 


MN -95d 


Abstract No. 
7:49502 


7:52019 
7:52316 
7:49992 
7:49304 


7:52088 
7:52053 


7:50737 


7:50147 
7:50148 


7:31564 
7:51512 


7:50471 
7:50474 
7:50472 
7:51180 


7:51998 
7:52054 


7:51521 


7:49528 
7:49529 


7:49871 
7:49872 
7:49873 
7:49887 
7:49874 
7:49875 


7:50525 
7:49634 


7:50556 
7:49342 
7:51565 
7:49876 


7:51525 
7:51503 


7:51507 
7:51573 


7:49877 
7:49900 
7:51748 
7:50736 
7:50737 
7:50526 
7:50891 


7:50694 
7:50695 


7:50672 
7:50892 


7:49075 
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STUDSVIK-K2- 
80-322 
80-430 
80/ 442 
80-458 
STUDSVIK-K4- 
81-45 
STUDSVIK-KS- 
81-5 
SU- 
326P39X4 
SVF- 
111 
SWRI- 
17-6667-001 
TAC- 


2 
TKK-F-A- 

436 
TPR-NS- 


TVA/AQB-I- 

80/ 2 

80-11 

80/ 15 

80/ 19 
TVA/ONR/LFR- 

81/5 
TVA/ONR/WR- 

80/ 1 

82/7 
TVA/ONR/WRF- 

82/ 5 
TVA/OP/EDT- 

82/ 35 
TVA/PUB- 

82/ 8 
UCID- 

17026-Rev.2 

19125 

19132 

19136 

19138 

19139 

19147 

19148 

19149 

19294 

19310 

19323-82-1 

19327 

19332-Vol.1 

19335 

19367 

19382 

19384 

19385 

19397 

19398 

19405 

19411 

19418 

19429 

19432 

19434 

19440 


Availability 


NTIS (US Sales Only), MF A0103/MF AO1 
NTIS (US Sales Only), MF A0105/MF A01 
See NE/LVR-80/53 

NTIS (US Sales Only), MF A0102/MF AOI 


NTIS (US Sales Only), MF A0103/MF AOI 
NTIS (US Sales Only), MF A0103/MF AO1 
NTIS, PC A04/MF AO1 

NTIS (US Sales Only), MF A0103/MF AO1 
See ALO-1004 

NTIS (US Sales Only), MF A0106/MF AO1 
NTIS (US Sales Only), MF A0103/MF AO1 
Nucl. Saf., 23: No. 4, 132(Jul 1982) 


See DOE/CS/54250-1 
See DOE/CS/54250-4 


See ORNL/Sub-7685/11 


NTIS (US Sales Only), MF A0104/MF AOl 
NTIS (US Sales Only), MF A0102/MF A0O1 


NTIS (US Sales Only), MF A0102/MF AOI 
See SAND-82-1263C 


NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A04/MF A01 
NTIS, PC A07/MF AOl1 
NTIS, PC A04/MF AO1 


NTIS, PC A03/MF AOl1 
NTIS, PC A04/MF AO1 
NTIS, PC A05/MF AO01 
NTIS, PC A03/MF AOl1 


NTIS, PC A07/MF AO1 


NTIS MF AOl 
See EPA-600/7-81-160 


NTIS, PC A06/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 


NTIS, PC A04/MF AO1 
NTIS, PC A05/MF A01 
See NUREG/CR-2667 

NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOi 
NTIS, PC A02/MF AO01 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF A0O1 
NTIS, PC A99/MF AO1 
NTIS, PC A99/MF AO1 
NTIS, PC A05/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO01 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF A0Ol1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOI 
NTIS, PC A03/MF AOl1 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AOI 
NTIS, PC A03/MF A0O1 


Order No. 


DE82702079 
DE82702119 
DE82702124 
DE82702125 


DE82702100 
DE82702109 
DE82011891 
DE82750473 
DE82011725 
DE82903075 


DE82905139 


DE82014671 
DE82014673 


DE82008182 


DE82701054 
DE82700946 


DE82700947 
DE82017019 


DE82901442 
DE82902188 
DE82902191 
DE82902387 
DE82902388 
DE82902407 


DE82903613 
DE82903612 
DE82903611 
DE82903610 


DE82902189 


DE82903607 
DE82903622 


DE82904383 
DE82903515 
DE82015016 


DE82012385 
DE82016327 
DE82012401 
DE82012690 
DE82014882 
DE82014881 
DE82018245 
DE82018243 
DE82018244 
DE82010600 
DE82010710 
DE82017550 
DE82019375 
DE82019374 
DE82009802 
DE82013758 
DE82015443 
DE82014887 
DE82014888 
DE82015594 
DE82015599 
DE82016361 
DE82016360 
DE82019405 
DE82018313 
DE82019229 
DE82018077 
DE82019881 


Distribution Category 


MN -4 
MN -41 
MN -38 
MN -38 
MN -25 
MN -41 
MN -32 
MN -90i 
STD -78 


MN -70 


UCID- 


Abstract No. 


7:50347 
7:50473 
7:51453 
7:51494 


7:50893 
7:50474 
7:52458 
7:50126 
7:50149 
7:49392 
7:50738 
7:50478 


7:50637 
7:50638 


7:51143 


7:51932 
7:52317 


7:52407 
7:49334 


7:49691 
7:49635 
7:49107 
7:50127 
7:49636 
7:49637 


7:51466 
7:51467 
7:51468 
7:51469 


7:49638 


7:49516 
7:49129 


7:50348 
7:50128 
7:50578 
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19450 NTIS, PC A02/MF AO1 DE82018246 MN -97b 7:50191 
19452 NTIS, PC A03/MF AOl DE82019823 MN -15 7:50475 
UCLA- 
12/ 1372 NTIS, PC A10/MF A0O1 DE82019852 STD -62 7:49543 
12/ 1372 NTIS, PC A08/MF AOl DE82018256 MN -11 . 7:51582 
12/ 1373 NTIS, PC A02/MF A0Ol1 DE82018254 MN -11 7:49544 
12/ 1373 NTIS, PC A02/MF AOl1 DE82019851 STD -62 7:51522 
UCRL- 
15338 NTIS, PC A03/MF A0O1 DE82017585 MN -32 7:52462 
15367-Pt.2 NTIS MF AOl DE82006735 MN -21 : 7:52409 
15452 NTIS, PC A06/MF AO1 DE82014138 MN -94 7:50818 
15459 NTIS, PC A03/MF AOl DE82016840 MN -94cb 7:50539 
15464 NTIS, PC A04/MF A0O1 DE82019319 MN -21 7:49447 
15465 NTIS, PC A04/MF AOl1 DE82017754 MN -21 7:49448 
15471-Vol.2 NTIS, PC A99/MF A0O1 DE82017633 MN -94b 7:50816 
15476 NTIS, PC A0S/MF AOl1 DE82019314 MN -35 7:51410 
15491 NTIS, PC A03/MF AO1 DE82019241 MN -78 7:50476 
15492 See NUREG/CR-2867 MN -78 7:50459 
50016-82-1 NTIS, PC A05/MF AO1 DE82008572 STD -38 7:51072 
50051-81-4 NTIS, PC A04/MF A0O1 DE82019372 STD -20 7:52410 
52000-82-6 NTIS, PC A03/MF AO1 DE82019371 STD -2 7:52318 
52929 NTIS, PC A04/MF AOl1 DE82018325 MN -4 7:49393 
53261 NTIS, PC A19/MF A0O1 DE82019879 MN -32 7:52473 
53265 NTIS, PC A03/MF AO1 DE82015385 STD -11 7:51470 
53269 NTIS, PC A03/MF AOl DE82017234 STD -70 7:49394 
53273 NTIS, PC A09/MF AOl1 DE82019370 STD -91 7:49262 
53276 NTIS, PC A02/MF A0Ol1 DE82016134 7:49315 
53284 NTIS, PC A05/MF A0O1 DE82019369 7:51885 
53286 NTIS, PC A05/MF A0O1 DE82017220 7:49419 
53292-Pt.1 NTIS, PC A05/MF A0O1 DE82019806 7:52463 
85576-Rev.1 NTIS, PC A02/MF AOl1 DE82009803 7:52253 
86138 NTIS, PC A02/MF A0Ol1 DE82016832 7:51096 
86162-Rev.1 NTIS, PC A02/MF AOl1 DE82018393 7:52319 
86424 NTIS, PC A03/MF AO1 DE82013852 7:52320 
86451 NTIS, PC A02/MF AOl1 DE82010696 7:51862 
86593 NTIS, PC A02/MF AOl1 DE82012734 7:51097 
86601 NTIS, PC A02/MF A0O1 DE82009015 7:51963 
86712 NTIS, PC A02/MF AO1 DE82010695 7:51148 
86746 NTIS, PC A02/MF A0O1 DE82012733 7:49901 
86747 NTIS, PC A02/MF AOl1 DE82013937 7:52411 


86797 NTIS, PC A03/MF A0Ol DE82005204 7:52464 


86975 NTIS, PC A02/MF AOl1 DE82013853 
87025 NTIS, PC A02/MF AOl1 DE82010065 7:51391 
87065 NTIS, PC A02/MF AO1 DE82013402 7:49395 
87077 NTIS, PC A03/MF AOl1 DE82007573 7:51069 
87078 NTIS, PC A02/MF AO1 DE82013793 7:51114 
87088 NTIS, PC A03/MF AO1 DE82016774 7:49253 
87088-Rev.1 NTIS, PC A02/MF AOl1 DE82009407 7:49254 
87183 NTIS, PC A04/MF AOl1 DE82012837 7:49396 
87218 NTIS, PC A03/MF AOl1 DE82015418 7:52412 
87225 NTIS, PC A02/MF AO1 DE82014558 7:51902 
87236 NTIS, PC A02/MF AOl1 DE82013404 7:51828 
87362 NTIS, PC A02/MF AOl1 DE82008999 7:52465 
87407 NTIS, PC A02/MF AOl1 DE82015190 7:52413 
87422 NTIS, PC A02/MF AOl1 DE82015165 7:52414 
87426 NTIS, PC A02/MF AOl1 DE82009804 7:50477 
87521 NTIS, PC A02/MF AOl1 DE82013830 7:51893 
87536 NTIS, PC A02/MF AOl1 DE82012699 7:51894 
87582 NTIS, PC A02/MF AOl1 DE82016008 7:51903 
87593 NTIS, PC A02/MF AOl1 DE82016777 7:49397 
87608 NTIS, PC A03/MF A0O1 DE82015166 7:49238 
87613 NTIS, PC A02/MF AOl1 DE82015189 7:50949 
87621 NTIS, PC A03/MF AOl1 DE82015716 7:49420 
87671 NTIS, PC A02/MF AOl1 DE82019245 7:52415 
87745 NTIS, PC A02/MF AOl1 DE82017635 7:52244 
87752 NTIS, PC A02/MF AOl1 DE82019065 7:52321 
87763 NTIS, PC A02/MF AOl1 DE82018396 7:51904 
87777 NTIS, PC A02/MF AOl1 DE82018421 7:52254 
87784 NTIS, PC A02/MF A0Ol1 DE82019312 7:52466 
UCRL-Trans- 
11751 NTIS, PC A02/MF AOl1 DE82016679 
11753 NTIS, PC A02/MF AOl1 DE82011428 
11764 NTIS, PC A02/MF AOl1 DE82012922 
11769 NTIS, PC A02/MF AO1 DE82014732 
11775 NTIS, PC A02/MF AOl1 DE82018445 7:49055 
on. NTIS, PC A02/MF AOl1 DE82016680 7:51100 
aw NTIS (US Sales Only), MF A0108/MF AO1 DE82701109 7:50378 
81/ 53 NTIS (US Sales Only), MF A0102/MF AO1 DE82702033 MN -34D 7:52089 
81/ 55 NTIS (US Sales Only), MF A0102/MF A0O1 DE82702034 MN -34D 7:52055 
81/ 59 NTIS (US Sales Only), MF A0103/MF AO1 DE82702076 MN -34C 7:52129 
81/ 63 NTIS (US Sales Only), MF A0102/MF AO1 DE82702035 MN -34D 7:52056 
81/ 72 NTIS (US Sales Only), MF A0103/MF AO1 DE82702077 MN -34C 7:52130 


7:51098 


7:51109 
7:52276 
7:49056 
7:51108 
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UMT- 
0206 
0210 
UNI-SA- 
99 
UPTEC- 
80102 
USGS- 
14-08-0001-19299-2 
USGS-OFR- 
82-15 


82-145 
82-465 
82-466 
82-536 
USIP- 
81-05 
UTNL-R- 
0081 
UTTAC- 
35 
UUIM- 
65 
UVA- 
527191/ MAE78/ 
102R 
UVA-ER- 
756-82U 
760-82U 
UWFDM- 
469 
UWThPh- 
81-4 
81-7 
81-8 
81-9 
81-10 
81-11 
81-12 
81-13 
81-14 
81-16 
1982-1 
VTT-KPA- 


2 
VTT-TUTK- 

81-15 
WAOENG- 

81-05 
WAPD-TM- 

1410 

1491 

1498 

1501 

1509 

1513 
WIPP-DOE- 

069-Rev.1 
XL- 

791-10141 

791-10148 

796-79042 

895-00459-1 

895-00459-3 

898-10344 

898-10346 

898-10352-I 

898-10352-II 

898-10480 
Yy- 

2259 
ZFI-Mitt- 

35 
ZfK- 

466 


Availability 


See PNL-4107 
See PNL-4328 


NTIS, PC A03/MF AO1 
NTIS (US Sales Only), MF A0104/MF AO01 


See DOE/NV/10054-3 


Office of OCS Information, Minerals Management Service, 
12203 Sunrise Valley Drive, Reston, VA 22091 


NTIS, PC A04/MF AOl1 
NTIS, PC A07/MF AOl 
NTIS, PC A05/MF AO1 
NTIS, PC A03/MF AO1 


NTIS (US Sales Only), MF A0103/MF AO1 
NTIS (US Sales Only), MF A010S/MF AO1 
NTIS (US Sales Only), MF A0102/MF AO! 


NTIS (US Sales Only), MF A0104/MF A0O1 


See DOE/CS/35136-78/2 


NTIS, PC A05/MF AO1 
NTIS, PC A02/MF AO1 


See DOE/ET/52048-24 


NTIS (US Sales Only), MF A0103/MF AO1 
NTIS (US Sales Only), MF A0102/MF AO1 
NTIS (US Sales Only), MF A0102/MF AO1 
NTIS (US Sales Only), MF A0102/MF A0O1 
NTIS (US Sales Only), MF A0103/MF AOl1 
NTIS (US Sales Only), MF A0103/MF AO1 
NTIS (US Sales Only), MF A0102/MF AO1 
NTIS (US Sales Only), MF A0102/MF A01 
NTIS (US Sales Only), MF A0102/MF AO1 
NTIS (US Sales Only), MF A0102/MF AO01 
NTIS, PC A02/MF AO1 


NTIS (US Sales Only), MF A0103/MF A01 
NTIS (US Sales Only), MF A0103/MF AOI 
NTIS, PC A08/MF AO1 


NTIS, PC A03/MF AO1 
NTIS, PC A04/MF A0O1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A05/MF AO1 
NTIS, PC A03/MF AO1 


NTIS, PC A04/MF AO1 


See DOE/SF/70030-T60 
See DOE/SF/70030-T63 
See DOE/SF/70030-T55 
See DOE/SF/71031-T29 
See DOE/SF/71031-T33 
See DOE/SF/71031-T35 
See DOE/SF/71031-T36 
See DOE/SF/71031-T31 
See DOE/SF/71031-T30 
See DOE/SF/71032-T45 


NTIS, PC A03/MF A0Ol 
NTIS (US Sales Only), MF A0105/MF A01 


NTIS (US Sales Only), MF A0102/MF AO1 


Order No. 


DE82006072 
DE82019840 


DE82014459 
DE82750480 


DE82018081 


DE82019413 
DE82019412 
DE82019308 
DE82019219 


DE82701656 
DE82702120 
DE82702078 


DE82902166 


DE82017670 


DE82018309 
DE82018334 


DE82019752 


DE82700918 
DE82700919 
DE82700920 
DE82700978 
DE82700952 
DE82700974 
DE82700917 
DE82700975 
DE82700976 
DE82700977 
DE82903412 


DE82904561 


DE82002662 


DE82018862 
DE82014950 
DE82015127 
DE82019362 
DE82019363 
DE82019514 


DE82013965 


DE82008075 
DE82008262 
DE82008036 
DE82005398 
DE82008071 
DE82008224 
DE82008288 
DE82008013 
DE82008011 
DE82011823 


DE82010293 
DE82780459 


DE82702121 


Distribution Category 


MN -70A 
MN -70A 


MN -80 
MN -59c 
STD -66a 
MN -92 


STD -70 
MN -70 
STD -70 
STD -70 


MN -34D 
MN -48 
MN -34C 


MN -60 


MN -59c 


MN -22 
MN -4 


STD -20 


MN -34D 
MN -34D 
MN -34D 
MN -34D 
MN -34B 
MN -34D 
MN -34D 
MN -34D 
MN -34D 
MN -34D 
MN -34D 


MN -90b 
MN -95d 
MN -66d 


MN -78 
MN -78 
MN -78 
MN -25 
MN -78 
MN -78 


MN -70 


MN -79k 
MN -79k 
MN -79p 
MN -79 

MN -79h 
MN -79e 
MN -79b 
MN -79b 
MN -79 

MN -79p 


STD -25 
MN -4 


MN -23 


ZfK- 


Abstract No. 


7:49417 
7:49376 


7:50383 
7:49902 
7:49949 
7:49170 


7:49398 
7:49399 
7:49400 
7:49401 


7:51999 
7:51675 
7:52160 


7:50024 


7:49841 


7:49316 
7:51063 


7:52355 


7:52270 
7:52090 
7:52091 
7:52057 
7:51920 
7:52058 
7:52271 
7:52059 
7:52060 
7:52061 
7:52062 


7:49141 
7:50739 
7:50003 


7:50244 
7:50245 
7:50246 
7:50247 
7:50248 
7:50249 


7:49444 


7:50221 
7:50222 
7:50220 
7:50260 
7:50225 
7:50226 
7:50227 
7:50224 
7:50223 
7:50228 


7:50894 
7:51044 


7:49457 
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DE81015033 
DE81025796 
DE81028539 
DE82000621 
DE82000863 
DE82001 167 
DE82001343 
DE82002463 
DE82002464 
DE82002655 
DE82002662 
DE82002736 
DE82002909 
DE82002943 
DE82003224 
DE82003225 
DE82003228 
DE82003254 
DE82003366 
DE82003731 
DE82003793 
DE82004240 
DE82004265 
DE82004368 
DE82004474 
DE82004701 
DE82004845 
DE82004883 
DE82004900 
DE82005176 
DE82005181 
DE82005204 
DE82005218 
DE82005298 
DE82005321 
DE82005354 
DE82005368 
DE82005371 
DE82005392 
DE82005398 
DE82005436 
DE82005468 
DE82005476 
DE82005477 
DE82005486 
DE82005488 
DE82005575 
DE82005629 
DE82005656 
DE82005662 
DE82005664 
DE82005687 
DE82005690 
DE82005715 
DE82005723 
DE82005729 
DE82005735 
DE82005768 
DE82005802 
DE82005809 
DE82005844 
DE82005868 
DE82005871 


DE82005886 


ORDER NUMBER CORRELATION 


This correlation list is provided for those organizations where document storage is alphanumeric by report number 
and request may be received by order number. For other information about a document (abstract number, 


distribution category, availability, and price), please refer to the Report Number Index. 


Report No. 


CONF-801203— 
ORNL/TM—7389 
DOE/CS/30207—T1 
DOE/ET/15614—2 
DOE/ET/15518—6 
GJQ—010-81 
LBL—13022 
ARI-RR—275 
DOE/ET/12213—T1 
DOE/ET/23197—T4 
WAOENG—81-05 
DOE/ET/15457—181 
CONF-820307—1 
K/CSD/INF—81/21 
DOE/CS/30201—T3(Vol.1) 
DOE/CS/30201—T3(Vol.2) 
DOE/CS/30201—T3(Vol.3) 
DOE/AL—226/UMTRA 
DOE/CS/31589—T9 
DOE/ET/15457—179 
HEDL-SA—2392-FP 
CONF-7609217— 
DOE/EV/10331—T2 
LA-UR—81-3416 
FERMILAB-Conf—81/68 
BNL—30316 
LBL—13486 
DOE/ER/10857—1 
NBS-BSS—133 
HEDL-SA—2497-FP 
DOE/EV/10154—4 
UCRL—86797 
GA-A—16461 
DOE/CS/40048—2 
DOE/ET/23007—80-2 
DOE/CS/31219—T4-Vol.1 
DOE/ER/70214—T2 
ATR—76(7473)-1 
DOE/SF/90363—T1 
DOE/SF/71031—T29 
ANL/RER—81-1 
DOE/EV/04267—3 
DOE/EV/04706—3 
DOE/ER/10589—1(FINAL) 
CONF-811206—5 
DOE/NBM—2005488 
LBL—11990 
EGG-M—03581 
ANL—81-83 
SLAC-PUB—2810 
SLAC-PUB—2833 
SAND—81-2011C 
SAND—82-0129C 
EGG-IS—5545 
DOE/NASA/0107—3 
PPPL—1864 

PNL—4135 
SAND—81-1817C 

LBL— 13691 
DOE/ET/12548—10 
LBL—12775 
DOE/ET/10744—T4 
DOE/RA/50299—1119- 
Exec.Summ. 
HEDL-SA—2467-S 


Order No. 


DE82005889 
DE82005890 
DE82005899 
DE82005901 
DE82005909 
DE82005933 
DE82005983 
DE82006007 
DE82006019 
DE82006025 
DE82006028 
DE82006030 
DE82006033 
DE82006038 
DE82006046 
DE82006050 
DE82006051 
DE82006056 
DE82006071 
DE82006072 
DE82006075 
DE82006076 
DE82006081 
DE82006093 
DE82006109 
DE82006111 
DE82006119 
DE82006145 
DE82006146 
DE82006150 
DE82006156 
DE82006161 
DE82006170 
DE82006186 
DE82006193 
DE82006201 
DE82006203 
DE82006204 
DE82006205 
DE82006212 
DE82006220 
DE82006222 
DE82006223 
DE82006239 
DE82006262 
DE82006278 
DE82006297 
DE82006314 
DE82006318 


DE82006320 
DE82006469 
DE82006731 
DE82006735 
DE82006747 
DE82006748 
DE82006749 
DE82006766 
DE82006770 
DE82006808 
DE82006820 
DE82006846 
DE82006854 
DE82006863 
DE82006865 


Report No. 


HEDL-SA—2468 
HEDL-SA—2436 
RHO-LD—167 
DOE/RA/50299—1119-Vol.2 
HEDL-SA—2199 
DOE/RA/50299—1119-Vol.1 
PNL-SA—9460 
DOE/RA/50299—1119-Vol.3 
PNL—4083 
DOE/SF/11444—T1-Vol.1 
HEDL-SA—2414-FP 
HEDL-SA—2410-FP 
HEDL-SA—2493-FP 
HEDL-SA—2383-FP 
HEDL-SA—2394-FP 
HEDL-SA—2477-FP 
DOE/RA/20224—1 
DOE/RA/50299—1119-Vol.5 
DOE/NE—0025 
PNL—4107 
PNL—4033 
K/TS—10-588 
PNL-SA—9130 
PNL-SA—9016 
EGG-M—10281 
EGG-M—09481 
ORNL—S5818 
LA-UR—81-3776 
LA-UR—81-3788 
LA-UR—81-3756 
LA-UR—81-3682 
PNL-SA—9288 
PNL-SA—9078 
PNL—4006 
DOE/CS/30201—T5 
DOE/ET/10670—T1 
DOE/ET/15614—7 
DOE/ET/15614—5 
DOE/ET/15614—6 
DOE/ET/15614—3 
MLM—2883 
MLM—2889 
DOE/ET/10670—T2 
DOE/ER/10856—2 
DOE/ET/14084—T1 
DOE/ET/11205—T10 
SAND—82-0062C 
DOE/CS/30385—T1 
FERMILAB-Conf—81/47- 
Thy 
DOE/ET/10296—195 
DOE/SF/00824—T35 
SAND—82-0089C 
UCRL—15367-Pt.2 
SAND—82-0124C 
EGG-M—09781 
EGG-M—09881 
SAND—82-0104C 
SAND—82-0056C 
NBS-BSS—134 
CONF-811206—4 
BNL—30565 
DOE/FC/10297—T1 
SAND—82-0278C 
HEDL-SA—2462-FP 


Order No. 


DE82006953 
DE82007022 
DE82007045 
DE82007071 
DE82007158 
DE82007159 
DE82007170 
DE82007174 
DE82007178 
DE82007184 
DE82007188 
DE82007193 
DE82007219 
DE82007220 
DE82007227 
DE82007228 
DE82007235 
DE82007241 
DE82007242 
DE82007244 
DE82007256 
DE82007333 
DE82007339 
DE82007492 
DE82007508 
DE82007572 
DE82007573 
DE82007593 
DE82007603 
DE82007604 
DE82007657 
DE82007671 
DE82007711 
DE82007712 
DE82007713 
DE82007720 
DE82007728 
DE82007743 
DE82007787 
DE82007822 
DE82007850 
DE82007855 
DE82007861 
DE82007885 
DE82007897 
DE82007918 
DE82007931 
DE82007936 
DE82007974 
DE82007993 
DE82007997 
DE82008003 
DE82008004 
DE82008005 
DE82008011 
DE82008012 
DE82008013 
DE82008014 
DE82008017 
DE82008018 


DE82008019 
DE82008036 
DE82008039 


Report No. 


DOE/RG/10303—T1-App.B 
GA-A—16074 
GA-A—16564 
RHO-BWI-LD—50 
RHO-C—47 
AGNS—35900-CONF-164 
PNL-SA—8270 
DOE/ET/20524—T6 
DOE/ET/13401—T2 
DOE/SF/71032—T61 
DOE/ET/20417—T6 
DOE/ET/13333—T1 
GA-A—16100(Summ.) 
BDM/A—80-025-TR 
DOE/SF/02034—T45 
DOE/FE/15034—T3 
MCR—80-1377 
SRI-PYU—2221 
DOE/SF/02034—T70-Draft 
DOE/SF/00012—T14 
KMSF-U—1195 
DOE/ET/23039—4 
GJBX—176(81) 
DOE/EIA—0216(80)EX 
DOE/AD/06333—T1 
DOE/ER/40033—6 
UCRL—87077 
DOE/RA/50075—T7 
DOE/RA/50075—T9 
DOE/RA/50075—T10 
SAND—81-7100/5 
DOE/BC/10059—19 
DOE/AD/20626—T1 
ANL—81-70 
DOE/BC/10115—1 
DOE/ER/03227—75 
ORNL/TM—8095 
DOE/ET/37240—T3-Rev.2 
DOE/ER/10439—S5 
DOE/ER/02184—49 
SOLAR/1095—82/50 
IS—4785 

LBL—13790 
DOE/SF/70030—T54-Rev. 1 
ORNL/EIS—197 
LBL—12652 
DOE/NBM—1004-Vol.1 
RFP—3173 
DOE/ET—0025/3 
DOE/SF/11496—1 
DOE/PC/30292—5 
DOE/SF/‘1503—T1 
DOE/SF/10538—T13 
DOE/SF/10538—T12-Vol.1 
DOE/SF/71031—T30 
DOE/SF/71031—T32 
DOE/SF/71031—T31 
DOE/ET/52015—T17 
DOE/SF/10510—T10-Vol.2 
DOE/SF/10510—T11- 
Exec.Summ. 
DOE/SF/10510—T10-Vol.1 
DOE/SF/70030—T55 
DOE/SF/02034—T50 
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DE82008041 
DE82008043 
DE82008051 
DE82008059 
DE82008064 
DE82008068 
DE82008071 
DE82008075 
DE82008077 
DE82008087 
DE82008090 
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DOE/AF/92009—2 
DOE/RS/10326—T1 
DOE/EV/04552—T1 
NDRL—2342 
DOE/EV/10418—1 
DOE/MC/14584—1193-Vol.3 
DOE/MC/14584—1193-Vol.4 
SAND—82-1001C 
DOE/MC/14584—1193-Vol.2- 
Bk.1 
UCRL-Trans—11769 
DOE/NASA/10769—25 
DOE/IA—0010/18 
UCID—19139 
UCID—19138 
UCID—19384 
UCID—19385 
DP—1599 
DOE/ET/00270—T1 
MLM—2931 
ANL-CT—82-7 
ANL/MHD—82-4 
ORAU/IEA—82-4(M) 
DP—1629 

BNL—51500 
DOE/TIC—11612 
DOE/MC/08199—T3 
DOE/MC/08199—T8 
DOE/MC/08199—T7 
DOE/MC/11284—1196 
WAPD-TM—1491 
DOE/RA/50334— 
1175(Exec.Summ.) 
LBL—14105 
DOE/ET/53088—55 
LBL—14321 
DOE/ET/08199—T6 
LBL—14308 
LBL—14174 
DOE/MC/08199—T11 
DOE/MC/08199—TS5 
SERI/TP—255-1513 
ORAU—198 
DOE/MC/08199—T9 
TVA/PUB—82/8 
DOE/EV/03972—T1 
DOE/MC/08199—T10 
LA—9041-Vol.1 
PNL—4192 
LA—9310-MS 
LA—9298-MS 
GA-A—16590 
DOE/PC/42255—5 
RFP—3288/1 
WAPD-TM—1498 
DOE/ET/27256—T37 
SERI/TR—632-646 
CONF-820610—5 
CONF-820610—6 
DOE/PC/40796—2 
UCRL—87422 
UCRL—87608 
KMSF-U— 1088 
MHD-III—82-072 
DOE/PC/30177—3 
UCRL—87613 
UCRL—87407 
DOE/ET/10152—77 
NUREG/CR—2279 
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Order No. 


DE82015198 
DE82015199 
DE82015205 


DE82015206 
DE82015207 
DE82015208 
DE82015211 
DE82015216 
DE82015217 
DE82015218 
DE82015224 
DE82015236 
DE82015237 
DE82015238 
DE82015242 
DE82015243 
DE82015244 
DE82015246 
DE82015255 
DE82015256 
DE82015258 
DE82015260 
DE82015261 
DE82015269 
DE82015296 
DE82015297 
DE82015384 
DE82015385 
DE82015395 
DE82015395 
DE82015397 
DE82015398 
DE82015401 
DE82015418 
DE82015419 
DE82015421 
DE82015425 
DE82015430 
DE82015436 
DE82015437 
DE82015438 
DE82015443 
DE82015446 
DE82015447 
DE82015460 
DE82015472 
DE82015478 
DE82015484 
DE82015490 
DE82015493 
DE82015497 
DE82015499 
DE82015502 
DE82015505 
DE82015506 
DE82015514 
DE82015518 
DE82015521 
DE82015585 
DE82015594 
DE82015597 
DE82015599 
DE82015617 
DE82015623 
DE82015624 
DE82015643 
DE82015670 
DE82015683 
DE82015687 
DE82015691 
DE82015697 
DE82015707 
DE82015716 
DE82015719 
DE82015725 
DE82015728 
DE82015730 
DE82015740 
DE82015742 
DE82015744 
DE82015752 
DE82015763 
DE82015770 
DE82015771 


Report No. 


DOE/ER/10425—06 
DOE/ER/10871—1 
NUREG/CR—2516-Vol.1- 
Nos. 1-2-3 
DOE/ET/52042—5 
DOE/ER/01198—1382 
DOE/BC/10033—1 
DOE/ID/01570—T49 
DOE/ET/10409—1-Sect. 13 
DOE/ET/10409—1-Sect.15 
DOE/ET/10409—1-Sect. 14 
BDM/W—82-218-TR 
ORNL/ENG/TM—24 
DOE/EIA—0185(81) 
GA-A—16554 
BNL—31189R 
BNL—31198 
BNL—31096 
BNL—31232 
SAND—81-2379C 
SAND—82-0338C 
SAND—82-0381C 
SAND—82-1231C 
SAND—82-1151C 
DOE/ET/52040—238 
EGG—1183-2440 
HEDL—7100 
BNL—51512 
UCRL—53265 
CONF-820565—1 
DOE/BC/10321—5 
CONF-820568—1 
CONF-820567—1 
SREL—11 
UCRL—87218 
SAND—82-1189C 
DOE/ET/10675—1 
BNL—30813 
BDX—613-2717 
K/PS—144 
DOE/ET/15055—T5 
DOE/ET/10593—20 
UCID—19382 
LA-tr—82-22 
DOE/ET/15611—9 
SAND—81-2615 
SERI/PR—8143-1-T9 
DOE/EIS—0079-Final 
PPPL—1894 
SAND—82-0094 
SAND—82-0433 
SAND—81-2236 
SAND—82-0623 
SAND—82-0092/5 
DOE/ET/29236—2 
SAND—81-7182 
SAND—81-2651 
SAND—81-2375 
PNL—4146 
DOE/ET/17019—6 
UCID—19397 
DOE/FC/10179—2 
UCID— 19398 
LBL-PUB—442 
EGG-WM—S5841 
EGG-TF—5866 
DOE/BP—89 
DOE/BP—107 
DOE/ET/12496—T4 
CONF-8105161—1 
CONF-820569—1 
CONF-820589—1 
DOE/ET/23115—80/1 
UCRL—87621 
DOE/EML—398 
ANL/EES-TM—172 
LA-UR—82-1427 
SAND—82-8182 
LA-UR—82-1358 
LA-UR—82-1331 
LA-UR—82-1266 
LBL—14311 
ONWI—311 
LA-UR—82-1254 
LA-UR—82-1247 


Order No. 


DE82015772 
DE82015777 
DE82015781 
DE82015787 
DE82015788 
DE82015789 
DE82015805 
DE82015813 
DE82015818 
DE82015820 
DE82015822 
DE82015823 
DE82015828 
DE82015829 
DE82015830 
DE82015871 
DE82015885 
DE82015891 
DE82015893 
DE82015897 
DE82015898 
DE82015900 
DE82015993 
DE82015995 
DE82015997 
DE82015999 
DE82016004 
DE82016008 
DE82016022 
DE82016032 
DE82016041 
DE82016045 
DE82016052 
DE82016053 
DE82016057 
DE82016058 
DE82016059 
DE82016064 
DE82016067 
DE82016068 
DE82016089 
DE82016090 
DE82016125 
DE82016134 
DE82016136 
DE82016142 
DE82016256 
DE82016289 
DE82016291 
DE82016296 
DE82016300 
DE82016301 
DE82016321 
DE82016325 
DE82016327 
DE82016341 
DE82016359 
DE82016360 
DE82016361 
DE82016406 
DE82016419 
DE82016679 
DE82016680 
DE82016690 
DE82016698 
DE82016700 
DE82016710 
DE82016728 
DE82016738 
DE82016774 
DE82016777 
DE82016798 
DE82016799 
DE82016803 
DE82016804 
DE82016807 
DE82016808 
DE82016812 
DE82016815 
DE82016830 
DE82016832 
DE82016840 
DE82016847 
DE82016854 
DE82016914 


Report No. 


LA-UR—82-1283 
DOE/NBM—2015777 
DOE/NBM—2015781 
SAND—82-0164 
SAND—81-7099/9 
SAND—81-7089/1 
LA-UR—82-1232 
LA-UR—82-1360 
ORNL/TM—8179 
ORNL/TM—8211 
NRL-MR—4812 
NRL-MR—4773 
LA—9348-MS 
MLM—2804 
LA—9317-MS 
JAB—10145-1 
LA—9335-MS 
DOE/EV/06020—1 
LA—9308C 
LA—9200-MS 
LA—9222-HDR 
LA—9307-PR 
SAND—81-7010 
SOLAR/0010—82/04 
RFP—3289 
SAND—81-1058 
JPL-PUB—81-101-Vol.2 
UCRL—87582 
DOE/ET/53088—57 
DOE/SF/11485—T1-Vol.2 
DOE/NV/10250—2 
ORNL/RSIC—45/Rev.1 
DOE/NBM—2106052 
DOE/NBM—2016053 
DOE/EV—0005/33 
DOE/EV—0005/26 
DOE/EV—0005/25 
ANL/OEPM-—31-11 
ANL—82-5 
DOE/EV—0005/23 
SAND—80-1337 
SOLAR/1041—82/14 
DOE/PC/40783—T6 
UCRL—53276 
LA—9299-MS 
BNL—31327 
DOE/IR/10108—1 
PGJ/F—038-82 
DOE/EV/10021—T2 
DOE/ET/14881—9 
ORNL/TM—8222 
ORNL/TM—8273 
ORNL/MIT—343 
ANL/EIS—14 
UCID—19125 
DOE/MC/14592—5 
DOE/ER—0046/9 
UCID—19411 
UCID—19405 
SERI/TR—8062-1-T16 
NYU/DAS—82-05 
UCRL-Trans—11751 
UCRL-Trans—11776 
CONF-820909—6 
GA-A—16717 
DOE/ET/41109—T1-Pt.1 
DOE/PC/40800—3 
SLAC—247 
SAND—82-0402C 
UCRL—87088 
UCRL—87593 
SERI/TP—234-1601 
DOE/CS/20418—T1 
DOE/EIA/11975—T3-Vol.1 
DOE/EIA/11975—T3-Vol.2 
SAND—82-0288C 
SAND—82-0911C 
DOE/ET/10532—T6 
DOE/ER/10715—2 
DOE/PC/40805—1 
UCRL—86138 
UCRL—15459 
DOE/PC/30292—6 
SERI/PR—0-9010-4 
DOE/MC/19170—1168 


Order No. 


DE82016928 
DE82016929 
DE82016930 
DE82016936 
DE82016974 
DE82016978 
DE82016996 
DE82017019 
DE82017062 
DE82017072 
DE82017078 
DE82017080 
DE82017100 
DE82017152 
DE82017153 
DE82017158 
DE82017163 
DE82017181 
DE82017184 
DE82017188 
DE82017195 
DE82017202 
DE82017207 
DE82017213 
DE82017216 
DE82017218 
DE82017220 
DE82017227 
DE82017229 
DE82017230 
DE82017234 
DE82017236 
DE82017239 
DE82017243 
DE82017264 
DE82017276 
DE82017282 
DE82017283 
DE82017300 
DE82017302 
DE82017303 
DE82017304 
DE82017305 
DE82017307 
DE82017316 
DE82017323 
DE82017334 
DE82017351 
DE82017356 
DE82017362 
DE82017363 
DE82017370 
DE82017372 
DE82017402 
DE82017415 
DE82017418 
DE82017419 
DE82017422 
DE82017423 
DE82017424 
DE82017430 
DE82017432 
DE82017443 
DE82017446 
DE82017451 
DE82017458 
DE82017461 
DE82017475 
DE82017496 
DE82017497 
DE82017499 
DE82017501 
DE82017512 
DE82017517 
DE82017518 
DE82017527 
DE82017529 
DE82017541 
DE82017550 
DE82017560 
DE82017566 
DE82017568 
DE82017575 
DE82017578 
DE82017579 


Report No. 


DOE/PC/40068—T2 
DOE/PC/40068—T1 
DOE/PC/40068—T3 
LA-tr—82-24 
DOE/PC/30229—3 
DOE/EV/10328—3 
DOE/ET/10587—T1-Pt. 1 
SAND—82-1263C 
SERI/PR—9330-1-T6 
SAND—82-1378C 
PGJ/F—030-82 
PGJ/F—025-82 
GJBX—134-82 
DOE/PC/30010—T1 
DOE/PC/30225—T3 
DOE/ER/10846—T1 
RHO-WM-SA—4 
DOE/PC/30264—18 
DP-tr—23 
CONF-820618—9 
DOE/PC/40265—4 
CONF-820694—1 
DOE/FC/14690—T3 
GA-A—16786 
GA-A—16787 
GA-A—16742 
UCRL—53286 
K/TS—10-435 
DOE/EV/10021—T1 
DOE/MC/16535—1228 
UCRL—53269 
NBSIR--82-1667 
DOE/CS/15077—T3 
DOE/PC/30300—T5 
EGG-M—11281 
BNL—31402 
DOE/CS/62020—T1 
DOE/CS/62020—T2 
DPST—81/141-19 
DPST—81-141-32 
CONF-820658—1 
CONF-820679—1 
CONF-820657—1 
CONF-820666—3 
CONF-820663—1 
DOE/EV/04902—1 
RFP—3326 
SAND—81-1376 
NBS-Handbook—135-Rev. 
DOE/ET/41109—T1-Pt.3 
DOE/ET/41109—T1-Pt.2 
CONF-820628—4 
CONF-820609—44 
CONF-820614—5 
CONF-820560—2 
CONF-820609—71 
CONF-820609—72 
CONF-820609—70 
CONF-820609—69 
CONF-820692—2 
CONF-820624—3 
CONF-820609—55 
CONF-820627—10 
CONF-820627—9 
DOE/EV/02364—T3 
BNL-NUREG—31438 
CONF-811113—54 
CONF-820628—5 
CONF-8205104—1 
CONF-820566—6 
CONF-820609—54 
CONF-8106245—1 
CONF-8106239—2 
CONF-820382—1 
CONF-820381—2 
CONF-820406—21 
CONF-820406—13 
CONF-820664—1 
UCID—19323-82-1 
BNL—31485 
DOE/DP—0011-Vol.2 
DOE/CE—0033 
GA-A—16736 
DOE/ET/14804—T3 
DOE/ER/52071—T4 





Order No. 


DE82017580 
DE82017585 
DE82017628 
DE82017629 
DE82017631 
DE82017633 
DE82017635 
DE82017636 
DE82017637 
DE82017664 
DE82017665 
DE82017668 
DE82017670 
DE82017674 
DE82017678 
DE82017688 
DE82017736 
DE82017737 
DE82017739 
DE82017740 
DE82017754 
DE82017759 
DE82017766 
DE82017772 
DE82017773 
DE82017774 
DE82017775 
DE82017790 
DE82018073 
DE82018074 
DE82018075 
DE82018076 
DE82018077 
DE82018081 
DE82018082 
DE82018084 
DE82018094 
DE82018096 
DE82018119 
DE82018120 
DE82018121 
DE82018122 
DE82018123 
DE82018124 
DE82018125 
DE82018126 
DE82018127 
DE82018128 
DE82018132 
DE82018135 
DE82018143 
DE82018144 
DE82018145 
DE82018148 
DE82018154 
DE82018178 
DE82018181 
DE82018201 
DE82018203 
DE82018204 
DE82018207 
DE82018208 
DE82018209 
DE82018210 
DE82018212 
DE82018214 
DE82018231 
DE82018240 
DE82018243 
DE82018244 
DE82018245 
DE82018246 
DE82018254 
DE82018256 
DE82018268 
DE82018269 
DE82018271 
DE82018273 
DE82018274 
DE82018275 
DE82018277 
DE82018282 
DE82018292 
DE82018308 
DE82018309 


Report No. 


PGJ/F—037-82 
UCRL—15338 
BNL—31414 
BNL—29950 
BNL—31491 
UCRL—15471-Vol.2 
UCRL—87745 
BNL—30747 
BNL—31401 
ANL/EES-TM—177 
ANL/EES-TM—174 
CONF-801103—67 
DOE/CS/35136—78/2 
CONF-820667—2 
DOE/NBM—2017678 
DOE/PC/42682—T2 
HEDL-SA—2645-FP 
HEDL-SA—2576-FP 
HEDL-SA—2608-FP 
HEDL-SA—2500-FP 
UCRL—15465 
HEDL-SA—2665-FP 
ORNL/TM—8316 
DOE/ET/12292—T2 
DOE/ET/13532—1 
DOE/PC/30205—2 
DOE/PC/30230—T3 
ORNL-tr—4833 
DOE/OR/20306—T1 
DOE/OR/20305—T1 
DOE/OR/20304—T3 
DOE/OR/20304—T2 
UCID— 19434 
DOE/NV/10054—3 
DOE/NV/10054—2 
IS—4793 
DOE/JPL/956045—82/5 
DOE/PC/40803—3 
DOE/ET/27111—7 
DOE/NBM—2018120 
DOE/NBM—2018121 
DOE/NBM—2018122 
DOE/NBM—2018123 
DOE/NBM—2018124 
DOE/NBM—2018125 
DOE/NBM—2018126 
DOE/NBM—2018127 
DOE/NBM—2018128 
DOE/NBM—2018132 
SAND—82-8225 
DOE/NBM—2018143 
DOE/FE—0022-Vol.2 
DOE/FE—0022-Vol.1 
IS-M—386 
DOE/NBM—2018154 
HCP/T2453—02 
ORNL/TM—8333 
GJBX—110(82) 
PGJ/F—046-82 
PGJ/F—068-82 
ORNL/TM—8341 
ORNL/TM—8322 
ORNL/TM—8057 
ORNL/TM—8243 
ORNL—S5867 
ORNL/CSD— 106 
DOE/PETC/TR—82/12 
DOE/SF/10761—2 
UCID— 19148 
UCID— 19149 
UCID—19147 
UCID— 19450 
UCLA—12/1373 
UCLA—12/1372 
IS—4796 

IS—4794 

IS—4800 

IS—4798 

IS—4791 

IS—4795 
DOE/BP—70 
EGG-EE—5518 
SAND—82-0775C 
DOE/NASA/0111—1 
UVA-ER—756-82U 


Order No. 


DE82018310 
DE82018311 
DE82018313 
DE82018316 
DE82018320 
DE82018322 
DE82018324 
DE82018325 
DE82018326 
DE82018327 
DE82018328 
DE82018330 
DE82018331 
DE82018334 
DE82018336 
DE82018340 
DE82018341 
DE82018342 
DE82018343 
DE82018344 
DE82018361 
DE82018368 
DE82018386 
DE82018393 
DE82018396 
DE82018419 
DE82018421 
DE82018422 
DE82018426 
DE82018430 
DE82018443 


*DE82018445 


DE82018449 
DE82018510 
DE82018516 
DE82018517 
DE82018522 
DE82018523 
DE82018524 
DE82018527 
DE82018532 
DE82018533 
DE82018535 
DE82018559 
DE82018561 
DE82018566 
DE82018569 
DE82018570 
DE82018571 
DE82018572 
DE82018573 
DE82018581 
DE82018585 
DE82018589 
DE82018595 
DE82018596 
DE82018597 
DE82018600 
DE82018603 
DE82018604 
DE82018612 
DE82018618 
DE82018626 
DE82018647 
DE82018650 
DE82018657 
DE82018714 
DE82018715 
DE82018716 
DE82018717 
DE82018718 
DE82018719 
DE82018722 
DE82018726 
DE82018728 
DE82018729 
DE82018731 
DE82018732 
DE82018735 
DE82018737 
DE82018738 
DE82018739 
DE82018741 
DE82018750 
DE82018762 


Report No. 


DOE/R3/06035—T1 
DOE/EV/00644—23 
UCID— 19429 
BNL—51562 
LA—9422-MS 
DOE/ER/10063—T1 
DOE/NBM—2018324 
UCRL—52929 
DP—81-125-2 
DP—1634 

DP—1624 
SAND—82-0445 
PNL—4280 
UVA-ER—760-82U 
SAND—81-2482 
SAND—81-7087/1 
SAND—81-7100/9 
SAND—81-7101/1 
SAND—81-7103/1 
SAND—81-7086/9 
LA-UR—82-1643 
LA-UR—82-1574 
LA-UR—82-1728 
UCRL—86162-Rev.1 
UCRL—87763 
DOE/RG/10367—T11 
UCRL—87777 
DOE/CS/35233—T1 
DOE/ER/10018—T1 
DOE/ET/12339—T3 
PNL—4285 
UCRL-Trans—11775 
LA-UR—82-1760 
PGJ/F—065-82 
LBL—14111 
LBL—14578 
LBL—14544 
LBL—14077 
LBL—14341 
ORNL/Sub—80-0082/2 
LBL—14529 
LBL—14569 
LBL—14595 
GA-A—16804 
PNL—4265-Vol.1 
ORNL/FMP—82/2 
ORNL/CON—94 
ORNL/CSD/TM—182 
ORNL/TM—8225 
ORNL/CON—95 
ORNL/TM—8238 
DOE/LC/10787—89 
LBL—14243 
SAND—82-1199C 
DOE/EV/12195—42 
DOE/EV/00644—22 
DOE/ER/01545—322 
DOE/EV/10453—T2 
DOE/EV/70048—T1 
DOE/R4/10285—T1 
SERI/PR—0-9372-5 
LBL—14383 
BNL—51471 
HEDL-SA—2611-FP 
DOE/ET/10815—52 
DOE/CS/30468—T1 
EGG-M—00382 
EGG-M—02282 
EGG-M—02482 
EGG-M—01182 
LBL—14599 
LBL—14614 
DOE/R4/20004—T7 
DOE/JPL/955733—5 
DOE/ET/52041—T1-Pt.1 
LBL—14648 
LBL—14494 
DOE/ER/10068—T2 
DOE/ET/34014—T1 
EGG-M—06282 
EGG-M—01082 
DOE/RA/50378—T1 
SAND—82-0675C 
SAND—82-1379C 
EGG-M—01282 


Order No. 


DE82018763 
DE82018765 
DE82018766 
DE82018767 
DE82018768 
DE82018769 
DE82018772 
DE82018777 
DE82018779 
DE82018781 
DE82018782 
DE82018783 
DE82018784 
DE82018787 
DE82018789 
DE82018793 
DE82018794 
DE82018795 
DE82018796 
DE82018799 
DE82018800 
DE82018801 
DE82018802 
DE82018803 
DE82018804 
DE82018806 
DE82018815 
DE82018821 
DE82018823 
DE82018828 
DE82018830 
DE82018831 
DE82018834 
DE82018835 
DE82018838 
DE82018839 
DE82018841 
DE82018845 
DE82018849 
DE82018850 
DE82018857 
DE82018858 
DE82018859 
DE82018860 
DE82018862 
DE82018866 
DE82018868 
DE82018871 
DE82018874 
DE82018876 
DE82018879 
DE82018882 
DE82018893 
DE82018895 
DE82018897 
DE82018898 
DE82018899 
DE82018901 
DE82018904 
DE82018922 
DE82018923 
DE82018924 
DE82018937 
DE82018944 
DE82018945 
DE82018946 
DE82018947 
DE82018948 
DE82018949 
DE82018950 
DE82018955 
DE82018957 
DE82018959 
DE82018960 
DE82018974 
DE82018986 
DE82018991 
DE82018992 
DE82018993 
DE82018995 
DE82019003 
DE82019027 
DE82019028 
DE82019029 
DE82019030 
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Report No. 


EGG-M—12382 
EGG-M—01782 
EGG-M—11982 
EGG-M-~—00482 
PNL-SA—9970 
KAPL—4149 
SAND—82-0789C 
LBL—14222 
LBL—14401 
KAPL—4153 
LBL—14576 
DOE/ET/14809—10 
LBL—14592 
DOE/ER/06027—T1 
DOE/EV/10428—13 
DOE/ET/52041—T1-Pt.2 
DOE/ER/10960—1 
DOE/PE/70106—T7 
DOE/ER/04900—2 
DOE/ER/04062—77 
DOE/ER/10513—T1 
LBL—14644 
LBL—13813 
LBL—13935 
LBL—14591 
LBL—14348 
DOE/ER/10107—15 
DOE/AF/92017—T3 
DOE/ER/04169—7 
PNL—4319 
PNL—4320 
PNL—4363 
EGG-M—10782 
DPST—82-578 
EGG-M—10682 
EGG-M—11182 
PNL-SA—10458 
PNL-SA—9726 
PNL-SA—10038 
PNL-SA—10020 
PNL—3279 
DOE/ER/03262—T1 
DOE/ER/03634—T1 
RHO-BW-CR—128P 
WAPD-TM—1410 
DOE/EIA—0202(82/2Q)-1 
DOE/ER/01674—7 
DOE/ER/02837—7 
DOE/CS/30577—T1 
DOE/CS/40531—T1 
RLO—2232-T2-17 
ANL/ETD—72-06 
DOE/R5/10214—2 
EGG-TIO-M—00182 
DOE/CS/32588—1 
DOE/ER/10393—3 
DOE/EV/02989—2 
DOE/SF/11441—1 
GA-A—16737 
HEDL-SA—2604-FP 
HEDL-SA—2586-FP 
HEDL-SA—2618-FP 
DOE/CS/30380—1 
HEDL-SA—2627-FP 
HEDL-SA—2632-FP 
HEDL-SA—2712-FP 
HEDL-SA—2711-FP 
HEDL-SA—2691-FP 
HEDL-SA—2610-FP 
HEDL-SA—2167 
HEDL-SA—2621-FP 
HEDL-SA—2708-FP 
PNL—4265-Vol.2 
HEDL-SA—2542-FP 
SAND—82-0671C 
GA-A—16766 
EGG-M—12582 
EGG-M—12482 
PGJ/F—020-82 
PGJ/F—028-82 
GJBX— 132-82 
KMSF-U—1165 
SOLAR/0010—82/06 
SOLAR/2089—82/14 
SOLAR/2055—82/14 





443N / ERA Vol. 7, No. 19 


Order No. 


DE82019035 
DE82019036 
DE82019039 
DE82019044 
DE82019046 
DE82019047 
DE82019054 
DE82019061 
DE82019065 
DE82019099 
DE82019119 
DE82019121 
DE82019126 
DE82019127 
DE82019133 
DE82019134 
DE82019138 
DE82019139 
DE82019144 
DE82019148 
DE82019150 
DE82019154 
DE82019157 
DE82019158 
DE82019162 
DE82019167 
DE82019169 
DE82019171 
DE82019179 
DE82019180 
DE82019182 
DE82019186 
DE82019189 
DE82019194 
DE82019195 
DE82019197 
DE82019198 
DE82019199 
DE82019202 
DE82019205 
DE82019211 
DE82019214 
DE82019218 
DE82019219 
DE82019229 
DE82019241 
DE82019245 
DE82019246 
DE82019249 
DE82019250 
DE82019251 
DE82019308 
DE82019309 
DE82019312 
DE82019314 
DE82019319 
DE82019330 
DE82019335 
DE82019336 
DE82019362 
DE82019363 
DE82019364 
DE82019365 
DE82019366 
DE82019367 
DE82019368 
DE82019369 
DE82019370 
DE82019371 
DE82019372 
DE82019373 
DE82019374 
DE82019375 
DE82019376 
DE82019377 
DE82019378 
DE82019379 
DE82019380 
DE82019381 
DE82019382 
DE82019383 
DE82019398 
DE82019400 
DE82019401 
DE82019405 


Report No. 


SRO-NERP—10 
SRO-NERP—11 
DOE/ET/20234—T1 
DOE/PC/40805—2 
DOE/SR/00819—T4 
DOE/PC/40781—T3 
DOE/PC/30306—T7 
DP-tr—27 
UCRL—87752 
DOE/PC/40005—9 
DOE/CS/34281—3 
IS-M—392 
SERI/TP—254-1644 
DOE/ET/34212—34 
GA-A—16475 
GA-A—16720 
DOE/ER/10068—T1 
DOE/FE/15067—2 
DOE/EV/04625—T2 
DOE/ER/10989—1 
DOE/ET/27220—T2 
DP-tr—24 

DP-tr—28 
DP-MS—82-26-Rev. 
SERI/TP—254-1643 
GEFR—00568 
MLM—2968(OP) 
MLM—2964-OP 
LA—9377-PR 
LA—9433-SR 
LA—9362-MS 
LA—9084-PR 
LA—9388-MS 
DOE/ET/53088—62 
KMSF-U—1197 
DOE/OR/20304—T1 
DOE/NV/10187—1 
KMSF-U—1183 
SAND—82-7012 
PNL-SA—10273 
PNL-SA—10522 
PNL-SA—10515 
DOE/SF/11578—T1 
USGS-OFR—82-536 
UCID— 19432 
UCRL—15491 
UCRL—87671 
DOE/RA/08905—T1 
ANL/ECT—11 
ANL/LRP—17 
DOE/ET/51013—39 
USGS-OFR—82-466 
BNL—S51563 
UCRL—87784 
UCRL—15476 
UCRL—15464 
DOE/ID/01719—4 
SERI/PR—255-1457 
DOE/ET/20279—206 
WAPD-TM—1501 
WAPD-TM—1509 
DOE/NBM—1016 
DOE/EA—0179 
DOE/CS/20251—T1-Pt.1 
DOE/CS/20251—T1-Pt.2 
DOE/CS/20251—T1-Pt.3 
UCRL—53284 
UCRL—53273 
UCRL—52000-82-6 
UCRL—S50051-81-4 
DOE/ET/53016—78 
UCID—19332-Vol.1 
UCID—19327 
DOE/EV/04708—T2-Pt.2 
DOE/EV/04708—T2-Pt.1 


DOE/EV/04708—T2-Bibl. 


DOE/EV/04708—T2-Pt.7 
DOE/EV/04708—T2-Pt.6 
DOE/EV/04708—T2-Pt.5 
DOE/EV/04708—T2-Pt.4 
DOE/EV/04708—T2-Pt.3 
DOE/ER/04449—43 
DOE/CS/34281—2 
DOE/FE—0023 

UCID— 19418 


Order No. 


DE82019408 
DE82019409 
DE82019411 
DE82019412 
DE82019413 
DE82019443 
DE82019496 
DE82019497 
DE82019498 
DE82019512 
DE82019513 
DE82019514 
DE82019516 
DE82019517 
DE82019519 
DE82019545 
DE82019546 
DE82019547 
DE82019548 
DE82019550 
DE82019557 
DE82019580 
DE82019582 
DE82019597 
DE82019598 
DE82019600 
DE82019601 
DE82019708 
DE82019709 
DE82019710 
DE82019711 
DE82019712 
DE82019715 
DE82019734 
DE82019743 
DE82019744 
DE82019745 
DE82019746 
DE82019748 
DE82019749 
DE82019750 
DE82019752 
DE82019773 
DE82019774 
DE82019789 
DE82019791 
DE82019795 
DE82019801 
DE82019806 
DE82019807 
DE82019808 
DE82019816 
DE82019822 
DE82019823 
DE82019824 
DE82019825 
DE82019826 
DE82019827 
DE82019837 
DE82019838 
DE82019840 
DE82019841 
DE82019846 
DE82019847 
DE82019848 
DE82019849 
DE82019850 
DE82019851 
DE82019852 
DE82019854 
DE82019855 
DE82019856 
DE82019858 
DE82019875 
DE82019878 
DE82019879 
DE82019881 
DE82019886 
DE82019888 
DE82019891 
DE82019892 
DE82019893 
DE82019894 
DE82019895 
DE82019896 


Report No. 


EGG—2205 
DOE/EV/04568—31 
DOE/RL—82-1 
USGS-OFR—82-465 
USGS-OFR—82-145 
IDO—12094 
LA—9179-MS 
ANL/EES-TM—182 
LA—9173 
PNL—4316 
PNL—3978 
WAPD-TM—1513 
SERI/TR—252-1401 
BDX—613-2813 
PNL—3509-PT.2 
BNL—51522 
SAI—254-82-173-LJ 
GA-A—15706 
DOE/EV/04182—T2 
DOE/ER/10720—3 
LA-UR—82-2090 
DOE/JPL/955909—82/6 
DOE/SR/01061—3 
JSR—81-25 
DOE/SR/01026—2 
DOE/EIA/10413—T1 
DOE/SF/11501—T1 
LA—9359-PR 
LA—9316-MS 
LA—9281-MS 
LA—9270-MS 
LA—9220 
LA—9098-MS 
ORNL—5904 
DOE/PC/42255—11 
BNL—31225 
DP—81-125-3 
DP—1600 
PNL—4044 
SAND—81-7088/9 
SAND—81-7099/10 
DOE/ET/52048—24 
ANL/EES-TM—179 
ANL/EES-TM—178 
PNL—3530 
SERI/TR—231-1595 
ANL/LRP-TM—21 
BNL—51474 
UCRL—53292-Pt.1 
SAND—81-0930 
SAND—82-7027 
SAND—82-0219 
DOE/BC/10007—14 
UCID—19452 
SAND—82-7009 
SAND—82-7003-App. 
SAND—82-1114 
SAND—82-0726 
PGJ/F—071-82 
PGJ/F—073-82 
PNL—4328 
PNL—4212 
SAND—81-0709 
DOE/ER—0138 
MLM—2970 
SAND—82-0107 
SAND—82-0174 
UCLA—12/1373 
UCLA—12/1372 
ORNL/TM—7919 
ORNL/TM—8407 
ORNL/CON—56/V2 
ORNL/TM—8090 
SAND—82-0715 
SAND—82-0690 
UCRL—53261 
UCID—19440 
GEAP—25506 
DOE/ET/53051—42 
ORNL/CON—56-Vol.3 
ORNL/TM—8389 
ORNL/TM—38187 
ORNL/Sub—7551/2 
ORNL/TM—8013 
ORNL/MIT—346 


Order No. 


DE82019897 
DE82019909 
DE82019943 
DE82019944 
DE82019945 
DE82019946 
DE82019947 
DE82700892 
DE82700893 
DE82700894 
DE82700895 
DE82700896 
DE82700897 
DE82700898 
DE82700899 
DE82700900 
DE82700901 
DE82700902 
DE82700903 
DE82700904 
DE82700905 
DE82700906 
DE82700907 
DE82700908 
DE82700909 
DE82700910 
DE82700911 
DE82700912 
DE82700913 
DE82700914 
DE82700915 
DE82700916 
DE82700917 
DE82700918 
DE82700919 
DE82700920 
DE82700921 
DE82700922 
DE82700923 
DE82700924 
DE82700925 
DE82700926 
DE82700927 
DE82700928 
DE82700929 
DE82700930 
DE82700931 
DE82700932 
DE82700933 
DE82700934 
DE82700935 
DE82700936 
DE82700937 
DE82700938 
DE82700939 
DE82700940 
DE82700941 
DE82700942 
DE82700943 
DE82700944 
DE82700945 
DE82700946 
DE82700947 
DE82700948 
DE82700949 
DE82700950 
DE82700951 
DE82700952 
DE82700953 
DE82700954 
DE82700961 
DE82700962 
DE82700963 
DE82700964 
DE82700965 
DE82700966 
DE82700967 
DE82700968 
DE82700969 
DE82700970 
DE82700971 
DE82700972 
DE82700973 
DE82700974 
DE82700975 


Report No. 


ORNL/TM—8448 
DOE/ID/12079—59 
SAND—82-0633 
EGG—1183-1816 
EGG—1183-1821 
EGG—1183-1829 
EGG—1183-1825 
IFVE-OTF—81-34 
IFVE-OTF—81-52 
IFVE-OTF—81-68 
ITEF—142(1980) 
ITEF—144(1980) 
ITEP—152(1980) 
ITF—81-6-R 
JINR—11-81-385 
JINR—11-81-398 
JINR—E-2-81-186 
JINR—E-2-81-235 
JINR—E-2-81-274 
JINR—E-2-81-308 
JINR—E-2-81-375 
JINR—E-2-81-419 
JINR—E-2-81-460 
JINR—E-2-81-520 
JINR-R—17-81-465 
JINR-R—17-81-98 
JINR-R—2-81-434 
JINR-R—2-81-435 
JINR-R—2-81-494 
JINR-R—4-80-775 
JINR-R—4-81-455 
JINR-R--5-81-383 
UWThPh—81-12 
UWThPh—81-4 
UWThPh—81-7 
UWThPh—81-8 
JINR—E-4-8 1-152 
IAE—3326/11 
INP—1112/PS 
ITEF—141(1980) 
JINR-D—17-81-250 
JINR—E-17-81-61 
JINR-R—17-80-411 
JINR-R—17-81-179 
JINR-R—3-81-57 
LAFI—016 
CNEA—454 
EUR—7255 
IAE—3300/1 
IAE—3322/7 
IAE—3331/6 
IAE—3334/7 
IAE—3335/6 
IAE—3347/6 
ITEF—177(1980) 
ITF—81-56-R 
ITF—81-64-R 
ITP—81-36-E 
KFTI—80-38 
NITEFA-P-K—0490 
SFTI—12 
TRITA-EPP—81-03 
TRITA-PFU—81-03 
ASESSR-A—4(1980) 
IAE—3289/6 
ITF—80-93-R 
ITP—80-117-E 
UWThPh—81-10 
IFVE-OUNK—81-57 
JINR—14-80-240 
ITEP—119(1980) 
ITEP—24(1981) 
JINR-R—2-80-526 
JINR-R—2-81-131 
JINR-R—2-81-206 
JINR-R—2-81-325 
JINR-R—2-81-416 
JINR-R—2-81-420 
JINR-R—2-81-45 
JINR-R—2-81-485 
JINR-R—4-81-81 
KFTI—81-10 
KFTI—$81-11 
UWThPh—81-11 
UWThPh—81-13 





Order No. 


DE82700976 
DE82700977 
DE82700978 
DE82700979 


DE82700980 
DE82700981 
DE82700982 
DE82700983 
DE82700984 
DE82700985 
DE82700987 
DE82700988 
DE82700989 
DE82700990 
DE82700991 
DE82700992 
DE82700994 
DE82700995 
DE82700996 
DE82700997 
DE82700998 
DE82700999 
DE82701000 
DE82701001 
DE82701002 
DE82701003 
DE82701004 
DE82701005 
DE82701006 
DE82701007 
DE82701008 
DE82701009 
DE82701010 
DE82701011 
DE82701012 
DE82701022 
DE82701042 
DE82701043 
DE82701044 
DE82701045 
DE82701046 
DE82701047 
DE82701048 
DE82701049 
DE82701050 
DE82701051 
DE82701052 
DE82701053 
DE82701054 
DE82701055 
DE82701056 
DE82701057 
DE82701058 
DE82701059 
DE82701060 
DE82701061 
DE82701062 
DE82701063 
DE82701064 
DE82701067 
DE82701069 
DE82701070 
DE82701072 
DE82701073 
DE82701074 
DE82701075 
DE82701076 
DE82701078 
DE82701079 
DE82701080 
DE82701081 
DE82701082 
DE82701083 
DE82701084 
DE82701085 
DE82701086 
DE82701087 
DE82701088 
DE82701089 
DE82701090 
DE82701092 
DE82701093 
DE82701094 
DE82701095 


Report No. 


UWThPh—81-14 
UWThPh—81-16 
UWThPh—81-9 
IFVE-OEIPK—80-119/SERP- 
E-77 
IFVE-ONF—81-65 
ITEF—101(1980) 
JINR-D—1-81-113 
JINR-R—1-80-472 
CTH-RF—37 
FEI—1116 
JINR-R—17-81-91 
JINR-R—3-80-672 
JINR-R—3-80-761 
JINR-R—4-81-351 
JINR-R—4-81-77 
BARC—1098 
FEI—1052 
FEI—1182 
IAE—3302/2 
IFVE-OTF—80-92 
IFVE-OTF—81-9 
ITEP—4(1981) 
ITP—80-140-E 
JINR—1-81-226 
JINR—E-4-81-216 
JINR-R—2-81-310 
JINR-R—2-81-335 
JINR-R—2-81-366 
JINR-R—4-80-712 
JINR-R—4-81-112 
JINR-R—4-8 1-143 
JINR-R—4-81-477 
JINR-R—4-81-90 
RI—118 

RI—134 
JINR—E-6-81-311 
EUR—6850 
EUR—7324 
FEI—1070 
FEI—1148 
IAE—3293/10 
IAE—3315/11 
DEMO—80/2G-E(Ed.5) 
DEMO—80/4G 
SGU—19 
DEMO—80/6G 
DEMO—81/4 
JINR—E-4-80-873 
TRITA-EPP—81-02 
RISO-R—443 
CNEA—449 
CNEA—464 
CEA-CONF—S5815 
DEMO—80/5G 
EUR—7249 
EUR—7278 
EUR—7368 
NC—69-01-81 
JINR-R—16-81-492 
JEN—510 
INT—134/1 
EUR—6971 
KFTI—81-2 
CERN—81-02 
EFI—414(21)-80 
EFI—457(64)-80 
IFVE-OEA—81-50 
IFVE-OI—81-21 
IFVE-OI—81-40 
IFVE-OKU—80-127 
IFVE-OMVT—81-60 
IFVE-OP—80-166 
IFVE-OUNK—81-23 
JINR—10-81-261 
JINR—10-81-545 
JINR—9-80-626 
JINR—9-81-326 
JINR—9-81-336 
JINR—9-81-382 
JINR—9-8 1-440 
JINR—E9-81-54 
JINR-R—11-80-876 
JINR-R—9-81-12 
JINR-R—9-8 1-167 


Order No. 


DE82701096 
DE82701097 
DE82701098 
DE82701099 
DE82701100 
DE82701101 
DE82701102 
DE82701103 
DE82701105 
DE82701 106 
DE82701107 
DE82701108 
DE82701109 
DE82701110 
DE82701111 
DE82701112 
DE82701113 
DE82701114 
DE82701115 
DE82701116 
DE82701117 
DE82701118 
DE82701119 
DE82701120 
DE82701121 
DE82701122 
DE82701123 
DE82701124 
DE82701125 
DE82701126 
DE82701127 
DE82701128 
DE82701129 
DE82701130 
DE82701633 
DE82701634 
DE82701635 
DE82701636 
DE82701637 
DE82701639 
DE82701640 
DE82701641 
DE82701642 
DE82701643 
DE82701644 
DE82701645 
DE82701646 
DE82701647 
DE82701648 
DE82701649 
DE82701650 
DE82701651 
DE82701653 
DE82701655 
DE82701656 
DE82701657 
DE82701658 
DE82701659 
DE82701660 
DE82701661 
DE82701662 
DE82701663 
DE82701664 
DE82701665 
DE82701666 
DE82701667 
DE82701668 
DE82701669 
DE82701670 
DE82701671 
DE82701672 
DE82701673 
DE82701674 
DE82701675 
DE82701676 
DE82701677 
DE82701678 
DE82701679 
DE82701680 
DE82701681 
DE82701682 
DE82701683 
DE82701684 
DE82701685 
DE82702033 


Report No. 


KFTI—81-20 
KFTI—81-26 
CNEA—453 
FEI—1011 
FEI—1060 
FEI—1086 
CNEA—452 
EUR—7000 
EUR—7250 
FEI—1142 
EUR—7264 
LAFI—012 
UJV—5768-R,D 
NIIAR—17(470) 
NITAR—26(479) 
EFI—417(24)-80 
FEI—1119 
FEI—888 
FEI—889 
IAE—3316/8 
IFVE-ONF—81-108 
IFVE-ORI—80-121 
INT—122/PS 
IPNO—80-05 
ITEF—62(1981) 
ITEF—9(1981) 
JINR—10-81-389 
JINR—13-81-160 
JINR—13-81-162 
JINR—13-81-323 
JINR—13-81-467 
JINR—3-81-459 
JINR—E-13-81-269 
JINR-R—1-12164 
CERN—81-14 
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HANDBOOK ON ATMOSPHERIC DIFFUSION 


Steven R. Hanna, Gary A. Briggs, and Rayford P. Hosker, Jr. 
Atmospheric Turbulence and Diffusion Laboratory, National 
Oceanic and Atmospheric Administration 


Prepared for the Office of Health and Environmental Research, 
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With the Clean Air Acts and increased environmental consciousness, 
many engineers, consulting companies, planners, and meteorologists 
find themselves propelled into the work of calculating atmospheric 
diffusion. This book should be helpful to those who must make such 
problem-solving calculations of atmospheric diffusion. 
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